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ABSTRACT
AN ANALYSIS OF INCOME POVERTY EFFECTS IN CASH CROPPING
ECONOMIES IN RURAL MOZAMBIQUE: BLENDING
ECONOMETRIC AND ECONOMY-WIDE MODELS
By
Rui M.S. Benfica

Contract farming is a pervasive institutional arrangement in cash cropping
economies in Mozambique. Empirical evidence on its nature and, especially, the extent to
which policies can generate broad based income growth and poverty reduction is lacking.
This study investigates the rationale for persistence, the determinants of farmer
participation and performance in cotton and tobacco schemes (Essay One), and the
economy-wide effects of expansion and shocks in cotton and tobacco sectors on poverty
reduction in concession areas of the Zambezi valley of Mozambique (Essay Two).

In the first essay, we find that in both sectors contract farming is an institutional
response to widespread failure in input, credit and output markets and the absence of a
functional public and market based service provision network. Two stage econometric
procedures (testing for the existence of threshold effects in land holdings and educational
attainment) indicate that in both areas participation in the schemes is driven by factor
endowments, asset ownership and alternative income opportunities, and very little by
demographic factors. Also, there are no returns to education in either sector; this result is
consistent with previous research in Mozambique but surprising in an agronomically
demanding crop like tobacco. Farm level profitability in cotton is significantly lower than
in tobacco. Land holdings have a significant effect on profits for both crops at the highest

threshold level, but effects on total crop income and total household income are found



only in tobacco growing areas, where tobacco farmers appear not be giving up profitable
off-farm opportunities. In those areas, we find that results may be driven by the relatively
more efficient use of hired labor; labor supply in those areas is predominantly provided
by non-growers that end up sharing the benefits of contract farming. Lower profitability
in cotton areas is a result of low producer prices, high input costs, and lack of effective
coordination which results in low productivity and poor quality of farm output.

In the second essay, we find that poverty reduction effects of scheme expansion
and shocks are sizable in both areas, more so in tobacco growing areas where economic
linkages are stronger. While in tobacco areas expansion with higher export prices yields
higher benefits, in cotton areas, where levels of productivity are extremely low,
expansion with productivity gains has a more broad-based effect; even when impacts are
limited among growers, any expansion in cotton production results in some benefits to
non-growers. The damages of increased input prices are more severe in tobacco growing
areas, where the input package is substantially more expensive. The effects of an export
tax are more severe in tobacco growing areas where it significantly limits the effects of
otherwise successful expansion efforts. In both areas, better maize prices have very
positive implications for poverty reduction.

The study recommends that government not embark in restrictive trade policies
(export taxes and maize export restrictions). Instead, it should promote an environment
conducive for private sector investment and improved sector coordination. Increased
contribution of cotton to rural livelihoods will require increased productivity through an
improved input package, extension, and prices to farmers. For long term sustainability in

tobacco, adverse environmental impacts deserve more attention.
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CHAPTER 1
INTRODUCTION

1.1. Background

In spite of a significant drop in recent years, more than half of Mozambique’s
population still lives under the poverty line. Absolute poverty is more prevalent in rural
areas where the great majority of the country’s population lives and works. Poverty in
those areas, using a consumption metrics, reaches about 55% of the population. Urban
poverty levels are also alarming; about 52% using the same metrics (MPF/IFPRI/PU,
2004)." An analysis of changes in the poverty head count measure for the Zambezi
Valley region, the focus area of this study, indicates that the proportion of poor people
fell more rapidly there than it did in the country as a whole between 1996/7 and 2002/3;
averaging a 28% drop across the provinces whose districts are included in the study
region. This contrasts with a 15% drop nationwide. A great deal of this recovery can
possibly be attributed to the expansion of cash cropping in the region in recent years,
through direct effects and indirectly from increased employment and consumption of
farm and non-farm goods and services, some of which are produced locally.

Research throughout the developing world has shown a potentially strong
relationship between agro-industrial investments, growth in smallholder agriculture, and
poverty reduction (Jaffee and Morton, 1995; Dorward et al. 1998; Delgado, 1999). If
properly structured to relate to smallholder producers, those investments can play a very

important role in rural poverty reduction strategies in Mozambique (Tschirley, 2002). To

! Using the poverty headcount measure (Flexible Bundle Approach), national poverty incidence decreased
from 69% in 1996/7 to 54% in 2002/3. In rural areas, by the same measure, poverty reduced in 16
percentage points, against only 11 percentage points in urban areas nation-wide.



have a positive effect on rural poverty reduction in a sustainable manner, a necessary (but
not sufficient) condition for any arrangement is that it must be profitable for both the firm
involved and also for rural residents. Also, the issue of whom, within the income
distribution scale, grows specific crops and how profitable they are, and who gets access
‘to employment opportunities, is essential to assess the direct impact on income
differentiation of the arrangements or technological options. Growth in rural incomes as a
result of indirect effects depends on the patterns of demand and the structure and
flexibility of response of the farm and non-farm economy to changes in effective
demand.?

In Mozambique, cotton and tobacco are important cash crops grown by the
smallholder sector and demanded by a large-scale processing/trading sector with
important links to external markets. These are both very demanding crops in input and
factor use, particularly chemical inputs and labor; this is particularly important in
tobacco, which uses a wider range of productivity enhancing inputs and is more
demanding in its field practice requirements. Given the current stage of development of
rural agricultural input and credit markets in the country, farmers have little access to
improved seed and chemical inputs in rural areas. These market failures result in a heavy
reliance on contract farming as the dominant mode of sub-sector organization.

Most schemes take the form of forward resource/management contracts.’ The

? For a discussion on supply chain institutional arrangements and poverty reduction in rural Mozambique
see Benfica er al, 2002.

* These differ from the simple sale/purchase contracts because they include stipulations regarding the
transfer and use of specific resources and/or managerial functions (Jaffee and Morton, 1995). Forward
resource management contracts partially internalize product and factor transactions, and are sometimes
referred to as interlinked contracts or interlocked markets (Minot, 1986; Glover and Kusterer, 1990;
Dorward et al. 1998).



standard contract consists in the firms supplying seeds, other inputs (including
chemicals), and technical assistance to farmers on credit for use on specific crops.
Farmers agree to utilize the inputs as instructed, and to sell all their production to the
firms at harvest at agreed-upon prices. The costs initially supported by the firms,
together with any interest charge, are deducted at the time of the harvest. In the Zambezi
Valley of Mozambique, government has granted the cotton and tobacco companies
monopsony rights, i.e., farmers are not permitted to sell outside the contracting scheme
they are assigned to. These schemes are normally implemented on land for which
individual farmers or farming communities have use rights, but there are cases in other
parts of the country where the firms use designated areas or blocks within their own land
concessions for that purpose (Strasberg, 1997).

Results from recent studies in the Zambezi Valley (Walker et al., 2004; Benfica et
al., 2005) indicate that growers of cash crops, particularly cotton and tobacco, tend to
have crop and total incomes somewhat higher than those of non-growers.* Those studies
have also indicated that a number of farmers engaged in the contracting schemes have
losses in their operations. On the other hand, the extent of indirect effects through labor
markets and other linkages, which can potentially foster broader income distribution and
impact poverty reduction across different household groups, have not been fully
documented.

This study is motivated by three researchable hypotheses. First, resource and
technology endowments are important for access to and performance in contract farming

in cotton and tobacco areas. Second, due to farmer heterogeneity, the effects of

* Differences in total incomes are much less accentuated due to relatively higher non-agricultural incomes
earned by non-cash crop growers (Tschirley and Weber, 1994; Benfica et al., 2005). This may imply more
equitable effects of cash crops on a broader scale.



participation in contract farming for specific types of households can differ substantially
from the average effect across all households; understanding what type of farmer benefits
from participation is crucial for designing effective policy for the sectors, and can also be
useful in advising companies on effective expansion paths. Finally, the emerging trends
in non-crop incomes and the incidence of labor market inieractions and farm/non-farm
linkages, associated with a dynamic cross-border economy, seem to indicate that contract
farming can be inequality reducing, i.e., non-growers of those crops, in some areas, may
be indirectly affected by that growth and the policies and exogenous shocks in cotton and

tobacco sectors in the Zambezi Valley.

1.2.  Research Objectives and Questions

The general objective of this study is to help guide government and donors in
allocating development resources aimed at inducing privéte sector investments to take
place in ways. expected to yield a high profit potential while generating significant
income growth and poverty reduction effects in rural areas of the Zambezi Valley of
Mozambique.

The study has three specific objectives and associated research questions:

1. To understand the rationale for persistence and the determinants of farmer
participation and performance in cotton and tobacco contract farming schemes in

the Zambezi Valley of Mozambique. The associated research questions are:

a. Why is contract farming the dominant and persistent institutional
arrangement in the Zambezi Valley cash cropping economies?

b. What are the determinants of farmer participation in contract farming
schemes in cotton and tobacco sectors?

c. What determines participant farmer profitability in those schemes?



2. To assess the effects of participation in contract farming on agricultural and total
household incomes, accounting for threshold effects of education and land

holdings, and controlling for selectivity bias. We aim at answering the questions:

a. To what extent does participation in contract farming explain differences
in farmer crop and total household incomes?

b. What types of farmers benefit from contract farming?

3. To understand the mechanisms and assess the economy-wide income and poverty
effects of expansion, policies and shocks to cash cropping sectors on household

groups. Specific questions include:

a. What kinds of policies have the greatest impact on poverty reduction?

b. What is the best combination of policies to counteract negative shocks?

1.3.  Organization of the Dissertation

This dissertation is organized in five chapters, including this introduction. Chapter
Two details the methodology used in the data collection process, and discusses the
construction and balancing of the Social Accounting Matrix used in the economy-wide
analysis.

In Chapter Three, we present the first Dissertation Essay that addresses the first
two research objectives. In the first part of the Essay, we present an overview of the
cotton and tobacco sectors, followed by an analysis of the organization of production and
trade, to review the rationale for the dominance and persistence of contract farming in
those sectors. Then, two-stage econometric procedures (a sample selection and a
treatment effects model with land and educational attainment thresholds) are used to

assess the determinants of farmer participation and performance in contract farming, and



the effects of participation on crop and total household incomes of farming households in
cash cropping areas. Finally, the chapter addresses specific policy implications for each
area.

Chapter Four introduces the second Dissertation Essay that addresses the third
research objective of the study. First, it presents the detailed structure of the regional
SAM and the CGE model, commodity balances, factor market and macro system
closures, as well as considerations on model calibration. Second, it uses the regional
SAM to derive a set of representative characteristics of the economy. Finally, the
economy-wide framework is used to assess the income and poverty effects of expansion
and alternative policies and shocks in the cash cropping sectors on growers and non-
growers in those economies, using cumulative distribution functions of household income
per capita.

Chapter Five presents a summary of conclusions, economic policy implications

and associated recommendations for further research.



CHAPTER 2
FIELD RESEARCH METHODOLOGY
2.1. Introduction

This chapter presents the methodology used for data collection in this study. To
get sufficiently reliable data for the analysis, a multi-visit survey was undertaken in the
study region. Two visits, six months apart, allowed for more precision in the data
collected on the levels of input use and the variation in factor use, particularly the
seasonality in labor demand and household decisions with respect to the use of family or
wage labor and its allocation across competing activities. The schedule for the field data
collection was driven by the crop calendar of the two cash crops of interest. The data
collected were used for both the econometric analysis in Chapter Three and for the
construction of the Social Accounting Matrix (SAM) used as the database in the
economy-wide analysis in Chapter Four. The following are details on the sampling
strategy and coverage, the contents of the survey instrument, and considerations

regarding the construction and balancing of the SAM.

2.2. Survey Sampling Approach

The survey followed a stratified random sampling procedure. It covered
concession areas for four firms operating contract farming schemes in the Zambezi
Valley of Mozambique. Two of the firms, Mozambique Leaf Tobacco (MLT) and
DIMON Mozambique, operate tobacco growing schemes in Tete Province. The other two
are cotton companies, Dunavant Mozambique operating in Tete Province and C.N.A.

operating in Northern Sofala Province.



The survey targeted a total of 300 smallholder farmers interviewed in two rounds,
each round recalling six months of the 2003/2004 agricultural season. In tobacco areas,
the sample targeted 180 farmers among growers (130) and non-growers (50). One
hundred of those farmers were drawn from the Mozambique Leaf Tobacco Area (70
growers and 30 non-growers), and 80 were from the DIMON Mozambique area (60
growers and 20 non-growers). In cotton areas 120 farmers were targeted, 90 growers and
30 non-growers. Sixty of those farmers were drawn from the Dunavant Mozambique
Area (42 growers and 18 non-growers), and the other 60 were from the C.N.A. area (48

growers and 12 non-growers).

Table 2.1. Zambezi Valley Study: Survey Sample and Sample Attrition Rates

First Round of Survey Second Round of Survey Sample
Growing Areas — Number of Farmers — — Number of Farmers — Atlt{r;::?on
And Firms
Growers Non- Total Growers Non- Total (%)
Growers Growers
Tobacco Areas
MLT 70 30 100 64 26 90 10.0
DIMON 60 20 80 53 16 69 13.8
All Area 130 50 180 117 42 159 11.7
Cotton Areas
Dunavant 42 18 60 4] 18 59 1.7
C.NA. 48 12 60 46 12 58 33
All Area 90 30 120 87 30 117 25
All Sample 220 80 300 204 72 276 8.0

Source: Zambezi Valley Cotton and Tobacco Concession Areas Study Survey, 2004.
The households were first interviewed in March 2004 to collect data on field and

economic activities for the period September 2003 — February 2004, which covers pre-

harvesting activities for most crops. The second round was implemented in September



2004 to collect data for the remainder of the period that included harvesting and post-
harvesting activities. Because tobacco harvesting started around February/March and
continued for several months, information on sales and data on labor use for harvesting
and marketing activities for this crop were collected in the second round.

Table 2.1 shows a sample attrition rate of 8.0%, which reduced our sample to 276
observations.’ To ensure appropriate statistical treatment of the data collected when
generating the results, we developed sampling weights derived from the sample selection
probabilities resulting from the sampling strategy and available population data. Those
weights are used in the generation of all results in the statistical and econometric analysis
and for generating representative aggregates at the regional level when constructing the

SAMs.

2.3. Contents of the Survey Instruments

The objective of the survey was to get household level data on the use of
intermediary inputs and factors, and production, sales and earnings information for the
major agricultural and non-agricultural activities undertaken in the selected region.
These include the relevant cash crops, cotton and tobacco, other agricultural production
sectors and selected non-farm activities as well as details on other sources of income,
asset ownership and investments. Multi-level survey questionnaire design techniques
were applied to allow for appropriate treatment of the data collected in the various parts

of the survey. Excepting for minor differences, the survey instruments used in both

* In panel data collection, where the same households are visited multiple times, the sample attrition rate
refers to the proportion of households that are not re-interviewed for a variety of reasons.



rounds were very similar, but in each case applied for a specific recall period. The
following is a list of topics included in the survey instrument:

. Smallholder household demographics;

. Land use and cropping patterns;

. Use and sources of farm non-labor inputs;

. Labor allocation on farm and non-farm activities;

. Production and marketing of crops;

. Ownership of production and marketing assets;

. Ownership and marketing of livestock;

. Income diversification: Micro and small enterprises and wage labor;
. Remittances from (and to) rural smallholder households;
. Pensions and other transfers;

. Uses of cash revenues: Assets and business startups;

. Smoking habits in rural smallholder households.

Electronic copies of the questionnaires and data sets are available on the Michigan

State University Food Security Group website.®

2.4. Construction and Balancing of the Regional SAM

The Regional SAM is the database used in the economy-wide analysis.
Assembling a SAM is a complex process that requires a great deal of perseverance and a
strong dose of ingenuity (Dervis et al., 1982; Thorbecke, 1998; Sadoulet and de Janvry,
1995; Taylor and Adelman, 1996). The process of building the Zambezi Valley Regional
SAM (ZVR-SAM) included several steps. First, we designed a specific SAM
framework, that consisted in the identification of the relevant accounts, and the

appropriate level of dis-aggregation reflecting the structure of the local economy and the

¢ http://www.aec.msu.edu/fs2/mozambique/survey/index.htm
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objectives and issues identified for the research. Second, based on the anatomy defined
for the various accounts, we explored in detail the existing sources of data, identified the
gaps, and the needs for additional data collection.

Given the specific nature of the research and the limited availability of data at the
sub-national level, a great deal of the data used to construct the ZVR-SAM, particularly
on the production and income sides, had to be collected through the sample survey, as
described in the previous section. Expansion procedures using population census data
(INE, 2000) were necessary to make the data representative of the study area.

On the consumption side, we derived household expenditure shares using the
National Expenditure Survey (IAF 2002-03) for the enumeration areas corresponding to
our study region. The data were used to estimate household home consumption and
expenditures across commodities in the SAM for the different household groups. To
accommodate those data in the SAM, a matching procedure was adopted. It consisted in
ranking the four household groups in the SAM by total income, then attributing to each
the average expenditure pattern of the relevant quartile group from the IAF data for the
Zambezi Valley: the poorest group in the SAM received the expenditure pattern of the
bottom quartile from IAF, through to the richest group in the SAM, which received the
expenditure pattern of the top quartile in IAF. The analysis of production, marketing, and
domestic consumption data allowed for the derivation of variables such as crop exports
and household transfers to the rest of the world.

The end result of this work was a consolidated SAM representative of the
Zambezi Valley Region. Additionally, for analytical purposes, we disaggregated the

master SAM into two Sector/Concession specific SAMs.
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Despite the careful data collection, processing and cleaning, and a very interactive
process in assembling the SAMs, inconsistencies remained, arising from measurement
errors, incompatible data sources, and lack of data. To impose consistency, we used the
Cross-Entropy Method (Robinson, ef al., 1998). This method is based in information
theory and incorporates errors in variables, inequality constraints and prior knowledge
about any part of the SAM including, but not restricted to, rows and column sums. All the
necessary adjustments resulting from the procedure were within the generally acceptable

bounds of less than 5%.
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CHAPTER 3
DISSERTATION ESSAY ONE

Interlinked Transactions in Cash Cropping Economies: Rationale for Persistence,
and the Determinants of Farmer Participation and Performance in the Zambezi
Valley of Mozambique

3.1. Introduction

Contract farming is the most pervasive form of market organization in cash crop
production in Mozambique. All cotton and tobacco production by smallholder growers in
the Zambezi Valley region originates from contract farming arrangements promoted by
agro-industrial firms. In total, there are two out-grower tobacco companies and three
firms devoted to the management of cotton contract farming schemes. Those firms are
assigned specific geographical “concession” areas, where they provide inputs and
extension assistance to small farmers on credit, and are granted monopsony rights that
entitle them to purchase all the output at predetermined prices.

Contract coordination, through contract farming interlinked transactions, present
several potential advantages. First, it helps to cope with market failure by reducing
uncertainty for farmers regarding access to inputs, services and output markets (Glover,
1984; Goldsmith, 1985; Minot, 1986) and by assuring access to sufficient raw material of
acceptable quality for processors. Second, it may significantly raise income of growers
and enhance rural development by serving as a source of information for new production
technologies. Finally, it may trigger multiplier effects through employment linkages, and
infra-structure and marketing development in the local economy (Warning and Key,

2002).
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There are also potential limitations and negative impacts of contract farming.
First, given its monopsonic nature, these arrangements may result in asymmetric
bargaining where one buyer largely determines the prevailing price and contract
conditions. After farmers have invested in specific assets, or altered their cropping
patterns and become more dependent on their contract crops, they may lose bargaining
power and be more likely to accept less favorable or exploitative contract terms (Little
and Watts, 1994). Second, the cost of enforcing contract provisions can be very high for
both parties due to opportunistic behavior by participants and weaknesses in the legal
system in rural areas. Finally, contract farming may result in barriers to entry for farmers
when processors limit suppliers to those capable of meeting volume and quality standard
requirements, typically the already better off farmers (Benfica, Tschirley and Sambo,
2002).”

In addition to the quality and intensity of the assistance and the prevailing prices
and overall world market conditions, the performance of contract farming schemes and
their broader impacts on rural development depends on the types of growers that get
contracted. It is clear that if firms contract primarily with wealthier growers, the poorer
members of the community will fail to benefit directly from the contract arrangements
(Warning and Key, 2002). Nevertheless, the extent to which such approaches will
exacerbate existing patterns of economic stratification, as argued by Key and Runsten
(1999), cannot be conclusive without further investigation. The net effect depends upon

the extent of economic linkages. In the Zambezi Valley case, at least three effects are

7 In addition to those limitations, widespread contractual coordination may raise price volatility in the
remaining spot market transactions, due to the thinness of those markets and the lack of transparency across
many contracts within the same sub-sector. This will reduce or distort the information supplied by those
spot market prices.
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especially important: (i) spillover effects on food crop yields through increased fertilizer
use, and input market development; (ii) the effects of increased labor demand and re-
spending of wage earnings; and (iii) multiplier effects from re-spending of cash crop
earnings. The presence of these important spillovers from growers to non-growers makes
the assessment an empirical question.

The objective of this paper is as follows. First, we develop a conceptual
framework following Williamson (1991) and link it to an institutional analysis to identify
the factors determining the dominance of contract farming in cotton and tobacco value
chains in the Zambezi Valley region. Second, taking into account the selective nature of
participation in those schemes and the stratified random nature of our sample, we develop
two versions of sample selection models (Heckman, 1979; Greene, 2003) to address the
following issues: (i) the determinants of farmer selection into the contract farming
schemes; (ii) once selected into the schemes, the determinants of participants’
performance; and (iii) assess whether overall agricultural and total household income of
participants is statistically higher than that of non-participants after controlling for
demographic, factor and asset endowments, structural factors, and sample selection bias.
A key contribution of this paper is its investigation of threshold effects of education and
land holdings; rather than focusing on the average effect of participation, we ask what
type of farmer benefits from participation; an answer to this question is crucial for policy
design and to shed light on the identification of effective expansion paths to companies.

While sample selection and treatment effects models are common in many areas,
applications to the performance and impact of contract farming in developing countries

are rare. Warning and Key (2002) used a treatment effects model to analyze the impact
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of the Arachide de Bouche Confectionary Peanut Program in Senegal. They found that
program participants and non-participants were indistinguishable by wealth measures and
that participating farmers increased their gross agricultural income substantially. One
limitation of their study was the extremely small sample size; only 26 observations. Our
study is an empirical contribution to the literature in three ways. First, it uses a much
larger sample size and controls for a larger set of variables than previous studies. Second,
we use interaction terms to assess how participation effects vary across thresholds of land
holdings and education. Finally, we extend the analysis to include a standard sample
selection model and evaluate the determinants of farmer selection and performance
within the contract farming scheme itself.

This essay is organized as follows. Section 3.2 gives an overview of the tobacco
and cotton sub-sectors in Mozambique, including some measures of its recent
performance, and puts the study region into perspective. Section 3.3 develops a
conceptual framework for the analysis of the organization of production and trade in the
value chains, and identifies the nature of contract farming and the factors leading to its
dominance in the Zambezi Valley region. Section 3.4 reviews the study area sampling
coverage and undertakes a comparison of means between scheme participants and non-
participants for selected household level variables. Then, it outlines the sample selection
problem and correction, and the specification of the cash crop income determinants
model and the treatment effects model with sample selection correction and land holdings
and education threshold effects. Finally, it presents the estimation and the discussion of

results for both models. Section 3.5 closes with the discussion of policy implications.
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3.2. An Overview of the Cotton and Tobacco Sub-sectors

This section presents an overview of the tobacco and cotton sectors in
Mozambique. It starts by looking at national production trends over the past decade.
Then, it characterizes the 2003/2004 agricultural season by province and by firm, and

puts the study region into perspective.

3.2.1. The Tobacco Sector

Tobacco production in Mozambique has grown very rapidly over the past decade.
From 1,500 tons in the 1996/7 agricultural season, national production of raw tobacco has
increased every year to reach over 54,000 tons in 2003/4; see Figure 3.1. Over the same
period the estimated number of tobacco growing households has increased from 6,000 to

more than 100,000.

Figure 3.1
Raw Tobacco Production in Mozambique
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There are currently five major Firms/Partnerships operating in the country
promoting both smallholder contract farming schemes and larger scale commercial
operations.® The positive impact of this rapid expansion in the tobacco sector on rural
smallholder household incomes and welfare has been dramatic (Walker et. al, 2004;
Donovan, 2004; Boughton e al., 2004; Benfica et al., 2004, 2005). Table 3.1 presents

key tobacco sector statistics for the agricultural season 2003/2004.

Table 3.1. Key Statistics of the Tobacco Sector in Mozambique, 2003-2004

Area Planted Production
Province/Firms Yield
Area (ha) % Volume (tons) % (tons/ha)

All Mozambique 62,315 100.0 54,408 100.0 0.87
Total by Province
Niassa 8,977 144 7,692 14.1 0.86
Cabo Delgado 82 0.1 82 0.2 1.00
Nampula 5,985 9.6 3,625 6.7 0.61
Zambézia 3,991 6.4 2,391 44 0.60
Tete 32,381 52.0 27,032 49.7 0.84

MLT 23,849 38.3 20,000 36.8 0.84

DIMON 8,532 13.7 7,032 12.9 0.82
Manica 10,359 16.6 13,214 243 1.28
Sofala 510 0.8 360 0.7 0.71
Gaza 30 0.0 12 0.0 0.40
Total by Firm

JFS 13,127 21.1 9,341 17.2 0.71

MLT 25,288 40.6 22,920 42.1 0.91

DIMON 12,594 20.2 10,950 20.1 0.87

STANCOM 11,306 18.1 11,197 20.6 0.99

Notes: The total number of growers in the country is estimated at over 100,000. From those, 44,783 work
in Tete Province alone (MLT: 34,038 and DIMON-Mozambique: 10,745). Due to the absence of precise
data for most of the firms, data on the number of producers is not detailed in the Table.

Source: DINA-MA, and Individual Firms.

¥ The Firms/Partnerships operating in the country are as follows: MLT — Mozambique Leaf Tobacco (Tete
and Manica); JFS - Joao Ferreira dos Santos (Manica, Nampula, Cabo Delgado, Niassa, and Gaza);
DIMON (Tete, Manica, and Sofala); Stancom/Mosagrius (Niassa); and Stancom/Sonil (Nampula).
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Overall, there were 62,315 hectares of land planted with tobacco in eight
Provinces. That area includes commercial farming by large growers and smallholder
growers involved in contract farming schemes. Total production in that season reached
over 54,000 tons of raw tobacco, of which about three quarters are of the burley type. The
total number of growers is estimated at over 100,000.

About 52% of the total area planted nationally and 50% of the total production
was by smallholder growers in our study region (Tete Province). Those farmers were
engaged in contract farming schemes with Mozambique Leaf Tobacco (37% of the
national production by 34,038 farmers), and Dimon Mozambique (13% of the national
production by 10,745 farmers).’ See percentage distributions of land area and production

in Figure 3.2.

Figure 3.2

MLT-Tete and Dimon-Tete in Total Area and Production
2003/2004 Season
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Source: DINA-MA and tobacco companies

® Note that if we account for the production those two firms get from their global operations in the country,
their national production share is much higher: MLT (42%) and DIMON-Mozambique (20%).
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3.2.2. The Cotton Sector

Cotton production in Mozambique has varied widely over the years. Current
production is dramatically higher than from the early- to mid-1980s, but is only about
60% of the historical high, achieved more than 30 years ago. Key factors explaining the
decline are persistently low producer prices, the lowest in the region, and issues related to
the organization and performance of the contract farming arrangements between
ginning/exporting firms and smallholder farmers. The production of 88,000 tons achieved

in 2003/2004 still falls short of the ten-year high achieved in 1998/99 (Figure 3.3).

Figure 3.3

Seed Cotton Production in Mozambique
1994/9S - 2003/04
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Source: IAM - Instituto do Algoddo de Mogambique

Historically, cotton production in Mozambique has been concentrated in the
northern part of the country, particularly in Nampula Province, but that pattern is

currently changing. Between 1990 and 2000, Nampula production accounted, on average,
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for 52% of national production, against only 12% for all central provinces (Tete,
Zambézia, Sofala, and Manica). By 2003/04 the figures were 39% and 29%, respectively.
This shifting balance has been driven by continuing problems in Nampula, and by the
entrance of two new firms in the Center committed to increasing yields and overall

development of the supply chain (Tschirley et al., 2005).

Table 3.2, Key Statistics of the Cotton Sector in Mozambique, 2003-2004

Growers Area Planted Production Yield
Province/Firms (tons/ha)
Growers Area (ha) % Volume (tons) %
All Mozambique 107,845 174,157 100.0 88,173 100.0 0.51
Provinces
Niassa - 14,863 8.53 7,817 8.87 0.53
Cabo Delgado 41,671 38,958 22.37 20,819 23.61 0.53
Nampula 24,759 75,606 43.41 34,144 38.72 0.45
Zambézia 9918 13,957 8.01 3,940 447 0.28
Tete 7,430 7,361 423 4,256 4.83 0.58
DUNAVANT 4,022 2,257 1.30 1,037 1.18 0.46
AGRIMO 3,408 2,627 1.51 1,839 2.09 0.70
COTTCO - 2.477 1.42 1,380 1.57 0.56
Manica 1,685 7,531 4.29 4,067 461 0.54
Sofala (C.N.A)) 22,382 15,937 9.15 13,130 14.89 0.82
Total by Firm
SAN/JFS - 18,923 10.87 11,208 12.71 0.59
PLEXUS 32,691 31,312 17.98 17,485 19.83 0.56
SODAN 32,987 25,430 14.60 10,544 11.96 041
MOCOTEX 215 2,739 1.57 427 048 0.16
SANAM - 31,047 17.83 11,137 12.63 0.36
CANAM - 20,460 11.75 10,774 12.22 0.53
IAM/MEMBA 470 400 0.23 48 0.05 0.12
AGRIMO 13,326 8,434 4.84 4,770 541 0.57
SAAM - 5,500 3.16 607 0.69 0.11
DUNAVANT 4,022 2,257 1.30 1,037 1.18 0.46
COTTCO - 8,758 5.03 4,562 5.17 0.52
C.N.A. 24,067 17,131 9.84 14,015 15.89 0.82
Autonomous 67 1,766 1.01 1,559 1.77 0.88

Notes: DUNAVANT and AGRIMO merged recently.
Source: IAM and Individual Firms.
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In terms of individual firms, in 2003/04 (Table 3.2), Plexus (in Cabo Delgado
province, north of Nampula) accounts for 18% of the area cultivated and 20% of total
production. CNA in the Center is second with about 16% of national production, in spite
of cultivating only 10% of national cotton area.'’

Unlike tobacco, cotton production in our study area does not represent the
dominant share of national production. While C.N.A. began operations over a decade
ago, the other two companies in the area (Dunavant Mozambique and COTTCO/Algodao
do Zambeze) started only within the past three years. All together, the firms included in
the survey sample (Dunavant/Tete and C.N.A./Northern Sofala) account for about 18,000

hectares, or 11% of the national cotton area, and 14,000 tons, approximately 17% of the
national production in 2003/2004 (Figure 3.4). In the 2003/4 season C.N.A. worked with

approximately 22,000 growers, while DUNAVANT operated with about 4,000.

Figure 3.4

Dunavant-Tete and C.N.A.-Northern Sofala
in Total Area and Production
2003/2004 Season

% of Total

Area Cultivated (ha) Production (tons)
8 Dunavant-Tete M CNA-N.Sofala @ Other Areas 8 Total

Source: DINA-MA and cotton companies

'° Yields by CNA farmers (0.82 tons/ha) are well above the national average of 0.51 tons/ha in 2003/04.
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Overall, the performance of the cotton sub-sector in Mozambique has been far
from satisfactory (The World Bank, 2005; Tschirley et al., 2006). Farmer profits remain
well below potential due to very poor yields and low producer prices. In fact,
Mozambique pays the lowest prices in the region; the 1998-2002 average producer prices
were $0.16 per kilogram, compared to $0.22 in Zambia and Tanzania and $0.25 in
Zimbabwe (Poulton et al., 2004). Yields in 2003/04 were 0.51 tonnes per hectare,
compared to 0.9 tonnes in Zimbabwe and over 1.0 ton in West Africa (Lemaitre er al.,
2001). While C.N.A. presents the best yield record in the country (over 0.8 tonnes/ha), it
pays farmers statutory minimum prices, well below those in other countries. The other
player in the sample, Dunavant Mozambique, has only recently started operations; its
yields are still relatively low, but it makes an effort to retain farmers by paying prices
well above the national average. Given its successful track record in Zambia, it is
expected to play a key role in the development of the Mozambican cotton sector.

Further down the value chain, a large proportion of installed ginning capacity
remains unutilized, and ginning outturns and lint quality are very low. Since the late
1990s, ginning outturns averages 35% in the country, compared to 38% in Zambia 40%
in Zimbabwe and 42% in West Africa (Lemaitre et al., 2001; Ofigo and Tschirley, 2003;
Horus, 2004; and World Bank, 2005).!" As a result of its low quality, the price paid to
Mozambique cotton in the world market is significantly discounted relatively to the Index
A price. Therefore, improvements in ginning quality and yields can have positive effects
on the competitiveness of the sector by reducing lint production costs and improving

export prices (World Bank, 2005), increasing the prospects for better prices to farmers.

' More recently ginning outturns reached around 37%, with C.N.A. achieving as high as 41.5% in the
2001/02 season.
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3.3. The Organization of Production and Trade in Cotton and Tobacco Sectors
3.3.1. Conceptual Framework

The approach used to analyze the organization of production and trade in this
section follows Williamson in the sense that institutions are explicitly endogenized,
particularly the process of institutional change and the choice and design of institutional
arrangements (Williamson, 1991). Institutions are central to economic development
because they affect production and transaction costs (North, 1990). In the presence of
transaction costs and information constraints, institutions influence the efficiency and
distribution of resources (Cook and Chaddad, 2000). This approach is particularly
relevant in developing countries, where high transaction costs, missing markets and
market failures'? are the rule rather than the exception (Bardhan, 1989).

The likely effect of agro-industrial investment on smallholder welfare is to some
extent related to the nature of the institutional relationship (contractual form) between
farmers and agro-industrial firms. Williamson (1991) identifies three broad types of
contractual forms: neo-classical spot markets, bilateral contracts, where autonomous
parties enter into contracts that extend beyond single transactions, and vertical integration
within a firm.

Transactions underlie each of these institutional arrangements. In this context,
transactions refer to the activities that allow or constrain transformation activities. A
transaction occurs when two or more parties enter into an arrangement in which rights

and obligations are exchanged (Staatz, 1988). All transactions come bundled with a mix

2 Missing markets refer to a situation where there is no market to govern the allocation of resources or
goods and services. Market failure is a situation in which markets exist but do not allocate resources
efficiently. Market failure may be due to market power, externalities, public good nature of the goods or
services, or the existence of incomplete or asymmetric information, and uncertainty.
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of characteristics - the degree of asset specificity, the degree and type of uncertainty to
which the parties are subject to, and the complexity and frequency with which the
transactions occur (Williamson, 1991). For example, transactions which occur under
isolated spot markets for low value commodities involve relatively low levels of all these
characteristics. Transactions underlying a contract farming scheme have higher levels of
these characteristics.

The mix of transaction characteristics is influenced by a number of factors related
to production, marketing and processing characteristics, and to factors related to the
economic and political environment (Jaffee and Morton, 1995; Delgado, 1999; and
Benfica, Tschirley and Sambo, 2002). Competitive forces tend to promote the emergence
of forms of economic organization that minimize total costs of production and exchange
in the economic system (Staatz, 1988).

The analytical model used in this research is a simplified version, although
following the same logic, of models used in much of the applied work in transaction costs
economics (Klein, 1995; and Dorward, 2001). The efficient form of organization for a
given economic relationship, i.e., the likelihood of observing a particular organizational
form, is a function of certain properties of the underlying transactions. Formally: ¥ = @
[X], where, Y is a vector of alternative arrangements/organizational forms, more
specifically: Spot marketing, contract farming alternatives, and plantation agriculture;
and X is a vector of transaction characteristics that affect transaction costs, more
specifically: condition and degree of asset specificity, degree and type of uncertainty that
parties to the transaction are subject to, and complexity and frequency with which they

occur.
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The probability of observing a more integrated organizational form depends
positively on the amount or value of the specific assets involved in the relevant
transactions, on the degree of uncertainty, the complexity of the transaction and its
frequency (Klein, 1995). In general, therefore, the greater the degree of asset specificity,
the less likely it is that spot markets will be relied upon. In that case, contractors will seek
to negotiate contracts that protect their investment in the face of external change. Figure
3.5 illustrates that low degrees of uncertainty, complexity and frequency may favor spot
markets and reduce the need for vertical coordination. The opposite, however, may lead
to the recognized need of building contractual relationships that acknowledge mutual
interest in contracting, facilitate information flows and allow for a flexible joint response
to changes in external circumstances; this includes a wide range of contractual
arrangen;ents.'3 But such relationships require trust. Where trust cannot be established,
vertical integration may be chosen instead (Dorward, Kydd and Poulton, 1998).

The level of the elements in X is influenced by a number of factors related to
production characteristics, marketing/processing characteristics and the economic and
political environment. Formally: X = Q (Z). Specific Z factors are introduced and
explained in Table 3.3, and inference is made about favored arrangements in the presence
of each factor. The framework is then used in the next section to show the degree to
which these factors affect the choice of organizational form in the cotton and tobacco

sectors in the Zambezi Valley of Mozambique.

1 As show in Figure 3.5, spot marketing and full vertical integration are two extreme forms of
organization; contract farming can be seen as a continuum, tending to either of the extremes depending on
the terms agreed and the overall environment where it operates.
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Figure 3.5

Organization of Production and Trade
A Conceptual Framework

Vertical Integration

Contract Farming
(Interlinked Transactions)

Spot Marketing

-
»

X

Y - Alternative Institutional Arrangements/Forms of Organization
X — Transaction characteristics: asset specificity, uncertainty, complexity
and frequency.

Table 3.3 summarizes how each factor affects transaction costs and its
implications for the type of institutional arrangement likely to result. In the next section
we apply the same framework to the cotton and tobacco sub-sectors in the Zambezi

Valley of Mozambique.
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Table 3.3. Transaction Cost Factors and Institutional Arrangements

Type of Organizational Forms
Effect on Transactions Costs Most Favored

Factor Spot Contract Vertical
Markets Farming Integration

Production characteristics

High labor intensity Increases supervision costs and requires X X
capital saving/labor using technologies.
Economies of scale Requires high initial investment and high X

cash flow to be sustainable; generally not
feasible for smallholders.

High returns to inputs, complex Requires effective research and extension, as X X
management well as timely availability of inputs.

Marketing/processing characteristics
High economies of scale in Leads to the need for scale complementarity X X
processing that creates strong incentives for stable

supply of raw materials through more
coordinated arrangements.

High quality standards Increases returns to close vertical X X
coordination.
High perishability Increases the costs of not having a stable X X

market. Increases returns to close vertical
coordination.

High value to weight/volume Increases risk of large loss in farm to market X X
transaction.

Low value to weight/volume Increases unit transport costs. X

Principal market is export Tends to reduce number of buyers and risk of X X

default in CF; quality standards usually
higher; greater economies of scale.

Many potential buyers Increases cost and risk of default in CF. X X
Requires processing before final sale Tends to reduce number of buyers and risk of X X
default in CF.
Exogenous economic & political factors
Land scarcity/high population Increases land cost, political difficulties X X
density obtaining large tracts.
Agriculture has a large share in the  Increases land cost, political difficulties X X
labor force obtaining large tracts.
Endogenous economic & political factors
Poorly integrated output markets Increases procurement costs and marketing X X
costs in general. Increases returns to
coordination.
Missing input/factor markets Non availability of necessary production X X

inputs limits reliance on spot markets and
increases the returns to vertical coordination.

Poor communications Raises cost of active vertical coordination, X X
especially contract negotiation and
enforcement.
Low literacy/educational levels Raises cost of ensuring adoption of new X X
among farmers production technologies/ management
practices; raises cost of collective action.
Weak property rights enforcement  Increases uncertainty with regard to reliance X

in contracts and the use of collateral.
Increases the risk of default in CF.

Weak local government May make coordination more difficult; may X X
be easier to accumulate Iargc tracts of land.

Source: Author’s Conceptualization and Benfica, Tschirley, and Sambo (2002).
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3.3.2. Contract Faming: Nature and Determining Factors

This section uses the analytical framework developed in the previous section to
look at the major factors determining the current form of organization of production and
trade in cotton and tobacco sectors in the Zambezi Valley of Mozambique. Note that
contract farming is the sole form of organization observed for both sub-sectors in the
region. Therefore, we will start by defining that particular form of organization and

characterize it for the case of the cotton and tobacco sub-sectors in the study region.

3.3.2.1. The Nature of Contract Farming Operations in Mozambique

In contract farming, farmers agree with processors/traders/exporters, through
formal or informal contracts, to limit their production and marketing behavior in return
for some level of service provision and purchase guarantee. These arrangements are best
viewed in the Zambezi Valley of Mozambique, and in many parts of the developing
world, as a response to missing institutions and widespread failure of input and credit
markets and to poor or absent service provision. In addition to processors’ need to ensure
sufficient volume of purchases to reduce unit marketing and processing costs, concerns

about product quality often significantly affect the structure of these relationships.

Both cotton and tobacco schemes take the form of forward resource management
contracts. These contracts differ from the simple sale/purchase contracts because they
include stipulations regarding the transfer and use of specific resources and/or managerial
functions (Jaffee and Morton, 1995). Forward resource management contracts partially
internalize product and factor transactions, and are sometimes referred to as interlinked

contracts or interlinked markets (Minot, 1986; Glover and Kusterer, 1990; Dorward e al,
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1998). Given the current stage of development of rural agricultural input and credit
markets in the country, farmers have little access to those resources. The contracts,
designed to fill that gap, consist in the firms supplying seeds and chemical inputs on
credit, along with technical assistance on specific areas of land. Farmers agree to utilize
the inputs as instructed, and to sell all their production to the firms at harvest at pre-
determined prices. Input costs are deducted at the time of the harvest/marketing. Given
the lack of alternative contract enforcement mechanisms, the Mozambican Government
has granted the agro-industrial firms legal monopsony power over specific geographic
areas, referred to as concessions. Farmers in these areas .':Ilre not permitted to sell to any

but the concession holder. In the Zambezi Valley, production in these schemes takes

place entirely on land “owned” by the individual farmers. 14

3.3.2.2. Factors Leading to Interlinked Transactions

Many of the factors identified in Table 3.3 operate exactly the same way for both
sub-sectors. Indeed, they are both dependent on quality raw materials for processing.
High quality requires the use of on-farm chemical inputs and specific production
techniques. In a country that has a high degree of failure in output, input and credit
markets, and a poorly educated populace, reliance on spot markets for such crops is not
feasible, and some degree of non-market vertical coordination is called upon to support
and sustain these value chains. We now turn to an evaluation factor by factor. See Table
3.4 for the incidence of individual factors in each sector.

Production characteristics. Current crop production technology in these sectors is

' In some other parts of the country, however, firms can also use designated areas or blocks within their
own land concessions for that purpose (Strasberg, 1997). Note that in Mozamblque land is officially state
owned, therefore non-tradable.
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characterized by high labor intensity, no economies of scale and potentially high returns
to inputs. In principle, particularly in a plantation setting, high labor intensity leads to
high supervision costs in a principal agent setting. In addition, under a plantation
arrangement, firms would have to pay the legal minimum wage for agricultural workers,
generally set at a level higher than the informal wages paid to hired labor by smallholder
growers and, for some cases, even above the implicit wage earned by cash crop growers.
With contract farming labor, supervision is transferred to the household. Given the
relatively simple production technologies, the relatively high level of use of family labor
and low level of hiring in cotton, household level supervision costs are relatively low in
contract farming for that crop. Tobacco uses more complex production techniques and
more wage labor, but that wage labor tends to be relatively well trained, which reduces
supervision costs.'” Economies of scale, to be achieved and sustained, normally require
high investment and cash flow which favors vertical integration.'6 High returns to inputs
demand a great deal of detail in input use that requires some degree of coordination. In
the current stage of development of the Zambezi Valley of Mozambique, capital
constraints associated with a poorly developed marketing system for inputs, outputs and
credit, makes contract farmiﬁg the most feasible alternative to deal with the factors
associated with crop production in these sub-sectors and the reduction in the resulting
levels of uncertainty. The realization of this potential depends on the technological
knowledge of farmers and on the level of coordination and organization of the out-grower

firm extension systems.

% Costs associated with labor supervision are more accentuated in a plantation setting relative to household
level management, as principal agent (manager-worker) problems, especially derived from adverse
selection and moral hazard are far more intense when all workers have to be hired and work for a wage.

' Overtime, in the accumulation process, if returns are promising, contract farmers may have the incentive
to invest in technologies that allow for the achievement of those economies of scale.
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Table 3.4. Incidence of Selected Factors in Cotton and Tobacco Sectors

Is the Factor Present?

Factor (Degree of incidence: +++, ++, +, -)
Cotton Sector Tobacco Sector
Production characteristics
High labor intensity + +++
Economies of scale + +
High returns to inputs, complex ++ +++
management
Marketing/processing characteristics
High economies of scale in processing +++ +
High quality standards ++ +++
High perishability - -
High value to weight/volume ++ +++
Principal market is export +++ +++
Many potential buyers - -
Requires processing before final sale +++ + +

Exogenous economic & political factors
Land scarcity/high population density - -

Agriculture has a large share in the labor +++ +++
force

Endogenous economic & political factors
Poorly integrated output markets +++ +++
Missing input/factor markets +++ +++
Poor communications ++ ++
Low literacy/educational levels among ++ ++
farmers
Weak property rights enforcement +++ +++
Weak local government ++ ++

Legend: + + + Strong presence; + + Moderate presence; + Weak presence; - Absent.
Source: Author conceptualization.

Processing and marketing characteristics. There are a number of factors related
to processing and marketing/export characteristics that strongly favor the inter-linkage of
transactions in both sub-sectors. First, the two cotton firms in the region have a
considerable amount of unused processing capacity and therefore need more raw product
to exploit economies of scale in processing. In the tobacco sector all production is
currently exported raw, but getting volume is as well important to achieve economies of
scale in export. In both cases there is no competitive small scale processing option, so a
system that can ensure volume is needed. Second, in both sectors, more so in tobacco at

this point, the marketing system stresses quality standards and pays a premium for it. In
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principle, returns to firms and farmers can be increased with further quality
differentiation. Since quality is strongly affected by how well and consistently production
is managed, coordination mechanisms through contract farming are necessary. Third, the
high value to weight/volume of these crops makes transport costs relatively cheap,
especially for tobacco. If the products were perishable, this would increase the risk of
high loss in farm-to-market transactions under an independent production system and
favor a more coordinated approach. But both products are not perishable, so the high
value to weight ratio, although important, has little influence over the organizational form
governing transactions. Fourth, both crops are exported, which implies high returns to
product quality that means potentially high returns to more effective coordination. Fifth,
the presence of relatively few potential buyers and the need to process before final sale
reduces the risk of default in contract farming. Without effective contract enforcement
mechanisms in place, however, contract farming can be jeopardized. In theory, these two
factors favor some form of non-market vertical coordination.

The bottom line is that dependence on quality output for processing that is highly
dependent on proper use of chemical inputs in an environment where input markets are
missing and human capital is relatively weak, makes reliance on spot markets infeasible.
Full vertical integration (plantation arrangements) could be considered but the labor
intensive nature of the production process makes labor supervision costs high. The
statutory agricultural minimum wage that firms would have to pay to workers can also be
a serious burden. This combination of factors renders some form of contract coordination
the most feasible alternative in both sectors.

While contract farming allows these systems to function, asymmetric information
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and unbalanced bargaining power over issues such as prices and grading have emerged as
barriers to its development. Furthermore, especially in co?ton, low world prices, low
ginning outturns, and low productivity at the farm level have constituted major
constraints. These are, in part, consequences of a wide range of market and coordination
failures and weaknesses in the concession system, many of which are beyond the scope

of this study.

3.4. Farmer Selection/Performance and Effects of Participation

The previous section identified the factors leading to the dominance of contract
farming in the cotton and tobacco sectors in the Zambezi Valley. Contract farming can be
seen as a principal-agent game where a firm (the principal) works with a grower (the
agent) to produce a crop. In this process, the firm chooses the farmers with whom it
would like to contract and sets the contract terms. The firm’s objective is to produce a
given quantity of output while minimizing direct and indirect (transaction) costs.
Farmers, in turn, will choose whether to participate. The combination of these choices
describes the selection process for the contract farming scheme (Warning and Hoo,
2000). The benefits participants accrue will depend on the terms of the contract and their
own characteristics and endowments.

In this section, we assess the determinants of three related processes for each crop
study area: farmer participation in the production of the cash crop, participants’
performance with the crop, and whether farmer participation, independently or associated
to levels of land ownership and education attainment, has a significant impact on crop
and total household income. We first present the study sampling coverage and descriptive

statistics on scheme participants and non-participants in each concession area. Second,
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we formally present the rationale for sample selection bias and the Heckman two-stage
sample selection bias correction model. Finally, we present the Farmer Scheme
Performance Sample Selection Model, and the Treatment Effects Model specification,

estimation and results.

3.4.1. Study Area Sample and Comparison of Means

3.4.1.1. Survey Sample Coverage

The survey covered concession areas for four firms operating contract farming
schemes in the Zambezi Valley of Mozambique: both tobacco firms operating in Tete
Province - Mozambique Leaf Tobacco (MLT), and DIMON-Mozambique - and two
cotton companies, one operating in Tete Province (DUNAVANT-Mozambique) and the
other operating in Northern Sofala Province (C.N.A.). The survey targeted a total of 300
smallholder farmers, 180 in tobacco growing areas and 120 in cotton growing areas. Due
to sample attrition, the final sample size for analysis was reduced to 276 observations;
159 smallholders for tobacco concession areas and 117 smallholders for cotton
concession areas. In both areas the sample comprised both grower and non-grower

smallholder households. More details on survey sampling are presented in Chapter 2.

3.4.1.2. Comparison of Means

We present two sets of descriptive statistics. A comparison of means for three
types of household level variables: demographic characteristics; farm assets and use of
hired labor; and levels of crop and household income (total and per capita) along with
prevalence and levels of selected income components. We also analyze how the outcome

variables — cash crop profits, crop and total household incomes - vary across types of
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growers, by land holdings and education attainment levels.

Results for the tobacco sector in Table 3.5 indicate that participants and non-
participants are not statistically different in terms of demographic characteristics such as
household size, labor endowments, education, and age of the head. Household headship is
almost statistically significant with the likelihood for female headship relatively higher
among non-growers. Also, differences are not statistically significant for the use of
animal traction, and the rate of diversification into livestock and self-employment non-
farm activities. Statistically significant differences exist for a number of variables. First,
total area owned, and total and per capita crop incomes, with growers having areas and
agricultural incomes significantly larger, especially due to the cash crop. Note that net
profits from tobacco average $730.74, i.e., 46.5% of total net agricultural income for that
group. About 30% of tobacco farmers lost money during the survey year.!” Second, as
expected, tobacco growers own greater values of agricultural and marketing equipment
(hand tools and other equipment, including bicycles). Third, tobacco growers are twice as
likely to hire permanent labor.

Finally, non-growers have wage labor and non-farm self-employment incomes
that are much higher in magnitude than those for tobacco growers, but those differences
are not statistically significant. These differences partially compensate for the large
difference in crop incomes and make the differences in total household income less
accentuated, but still significantly different in a statistical sense. It is consistently
observed in Table 3.7 that tobacco profits among participating farmers increase with land

holdings. The same pattern is observed for the relationship between net total crop and

'” Results by firm indicate that the proportion was higher in MLT areas, about 36%, against 23% in
DIMON-Mozambique areas.
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household incomes across land holding quartiles for growers and non-growers in tobacco
areas. Results with respect to education attainment are not so robust (Table 3.8). While it
appears that cash crop profits are positively related to education, those differences vanish
as one considers total crop and household income in tobacco areas.

Table 3.5. Comparison of Mean Values for Selected Variables: Tobacco Growers
and Non-Growers

Type of Farmers Statistical Significance of the
(mean values) Difference
Selected Variables Tobacco Non- t-Stat P>t LS of the
Contract  Tobacco Difference "

Growers Growers

Demographic Characteristics

Female Headed Households (%) 5.13 11.90 - 1.49 0.14
Education of the HH Head (years) 3.22 2.76 1.00 0.32
Age of the Household Head (years) 38.50 40.52 -0.95 0.34
Labor Adult Equivalents 345 3.68 -0.88 0.38
Farm Assets
Total Area — hectares 6.94 4.36 2.84 0.01 >
Value of Manual Tools ($US) 28.63 15.59 2.16 0.03 *
Value of Equipment ($US) 66.60 36.63 2.58 0.01 **
Use of Animal Traction (%) 7.69 4.76 0.64 0.52
Use of Hired Labor
Permanent Labor (% using) 71.79 30.95 4.98 0.00 b
Income Diversification (%)
Livestock 93.98 96.15 -0.44 0.66
Self-employment 60.15 53.85 056  0.55
Wage Labor Employment 24.81 53.84 -3.03 0.00 >
Household Income ($US)
Net Household Income 1,815.28 1,022.48 2.35 0.02 *
Net Household Income per capita 318.06 174.70 236 0.02 *
Net Agricultural Income ¥ 1,572.70 595.47 3.11 0.00 e
Net Agricultural Income per capita 274.23 98.26 3.18 0.00 bl
Wage Labor Income 80.76 122.35 -0.92 0.36
Self-employment (non-agricultural) 90.24 185.90 -1.14 0.26
Livestock Income 90.11 79.50 0.35 0.73
Number of observations 117 42

" Levels of Significance (LS): * at the 10-percent level, * at the 5-percent level, ** at the 1-percent level.
% Net revenues from tobacco sales averages $730.74 among growers, i.e., 46.5% of net agricultural income.
Source: Zambezi Valley Cotton and Tobacco Concession Areas Study Survey, 2004.
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The comparison of means for the cotton sector is presented in Table 3.6. Results
indicate that among demographic variables only that for educational attainment of the
household head is statistically different between the two groups.18 Results suggest that
non-grower smallholder households have higher formal educational attainment.
Regarding farm asset variables, total area is the only variable that shows a statistical
difference between growers and non-growers. However, due to the lower return to cotton
and the fact that non-growers plant more maize and other crops, the difference does not
translate into statistically significant differences in total and per capita crop incomes
between the two groups. Net profits from cotton average $93.60, i.e., only 18% of net
agricultural income for that group. These average profits represent only 13% of those
obtained by tobacco growers. However, contrasted to tobacco areas, where close to one
third of the growers lost money, only about 20% of cotton farmers lost money during the
survey year.'® Growers have on average more physical and livestock assets than non-

growers, but the differences are not statistically significant.

The use of permanent labor is generally limited in cotton growing areas, but, as
expected, grower households are more likely to use that type of workers. However,
differences between those two groups are not statistically significant. Estimated total and
per capita income is higher for growers, but again, the difference is not statistically
significant at 10% or lower levels. Likewise, non-growers appear to have off-farm

incomes (both wage labor and self-employment) higher than growers.

'* The household age variable is close to significant, indicating that grower household heads tend to be
older than those in non-growing households.

'° Results by firm indicate that the proportions were 19% among C.N.A. farmers, and about 21% among
Dunavant Mozambique farmers.
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Table 3.6. Comparison of Mean Values for Selected Variables: Cotton Growers and
Non-Growers

Type of Farmers Statistical Significance of the
(mean values) Difference
Selected Variables Cotton Non- t-Stat P> |t| LS of the
Contract Cotton Difference "

Growers Growers

Demographic Characteristics

Female Headed Households (%) 5.74 6.67 -0.18 0.86
Education of the HH Head (years) 2.60 3.40 -1.88 0.06 +
Age of the Household Head (years) 44.33 40.40 1.46 0.15

Labor Adult Equivalents 3.51 3.25 0.86 0.39

Farm Assets

Total Area (hectares) 3.97 2.81 2.58 0.01 b
Value of Manual Tools ($US) 12.94 11.81 0.61 0.54

Value of Equipment ($US) 46.75 33.44 0.97 0.33

Use of Animal Traction (%) 5.75 6.67 -0.18 0.86

Use of Hired Labor

Permanent Labor (% using) 9.20 3.33 1.03 0.30
Income Diversification - Percent

Livestock 90.11 88.46 0.24 0.81
Self-employment 62.64 84.62 -2.13 0.04 *
Wage Labor Employment 34.07 38.46 - 041 0.68
Household Income - $US

Net Household Income 732.40 574.64 1.21 0.22

Net Household Income per capita 124.89 108.57 0.76 0.45

Net Agricultural Income 518.24 364.50 1.50 0.14

Net Agricultural Income per capita 86.69 65.85 1.13 0.26

Wage Labor Income 42.18 80.57 -1.24 0.22
Self-employment (non-agricultural) 32,15 56.02 - 0.60 0.55
Livestock Income 85.37 72.29 0.61 0.54

Number of observations 87 30

" Levels of Significance (LS): * at the 10-percent level, * at the 5-percent level, ** at the 1-percent level. ¥
Net revenues from cotton sales averages $93.60 among growers, i.e., 18.1% of net agricultural income.

Source: Zambezi Valley Cotton and Tobacco Concession Areas Study Survey, 2004.

These higher off-farm incomes for non-cotton growers and the resulting lack of
significant difference in total incomes are consistent with previous studies in
Mozambique (Tschirley and Weber, 1994; Tschirley and Benfica, 2001; and Walker et

al., 2004). In addition, mean values for wage labor and self employment income in Table
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3.6 indicate that non-growers tend to have higher incomes from these sources but the
difference is not statistically significant. One may argue that these results suggest a
relative degree of stagnation in these economies; the cotton incomes are not yet capable

of pulling the rest of the economy into a dynamic mode.

Results in Table 3.7 indicate a positive but weak association between land
holdings and profits from cotton sales. The relationship is more accentuated when it
comes to overall crop and household incomes, especially among non-cash crop growers.
On average, returns to education (Table 3.8) appear much less important for cotton
profits than for tobacco. The econometric analysis will shed some more light on the

significance of these indicative relationships.

Table 3.7. Mean Profits, Net Crop and Total Income by Land Area Quartiles

Mean . Cash Total Net Crop Income Total Net Household Income
Quartilesof Land  Crop ($US) (8US)
Land Area Area  Profits Growers Non- All Growers Non- All
(ha) ($US) Growers Farmers Growers Farmers
Tobacco Areas
Quartile 1 2.28 184.7 562.0 175.6 417.1 726.7 533.5 654.2
Quartile 2 3.92 411.8 749.7 507.5 689.2 947.7 649.1 873.0
Quartile 3 6.12 462.1 1,499.0 846.8 1,298.3 1,684.1 1,227.1 1,543.5
Quartile 4 12.71 1,601.4 3,056.9 990.8 2,798.6 3,437.7 1,246.3  3,163.8
Total 6.26 730.7 1,572.7 543.5 1,300.8 1,815.3 844.0 1,558.7
Cotton Areas
Quartile 1 1.72 76.6 302.5 231.3 271.7 4584 381.8 4252
Quartile 2 2.88 52.1 4774 321.2 439.7 687.1 565.8 657.8
Quartile 3 3.70 814 486.3 418.1 4745 747.0 720.8 742.5
Quartile 4 6.45 156.0 7404 1,283.2 834.0 9535 1,4604 11,0409
Total 3.67 93.6 518.2 458.7 503.0 7324 661.0 714.1

Source: Zambezi Valley Cotton and Tobacco Concession Areas Study Survey, 2004,
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Table 3.8. Mean Profits, Net Crop and Total Income by Education Attainment Level

Cash Total Net Crop Income Total Net Household Income
Years of Crop ($US) (8US)
Education of Profits  Growers Non- All Growers Non- All
HH Head ($US) Growers  Farmers Growers  Farmers
Tobacco Areas
No schooling 554.9 1,472.4 377.0 1,126.5 1,594.4 659.29 1,299.1
1 -3 years 731.5 1,695.0 669.4 1,446.9 1,931.2 887.35 1,678.7
4 + years 833.9 1,501.3 550.7 1,259.6 1,821.9 948.50 1,599.9
Total 730.7 1,572.7 543.5 1,300.8 1,815.3 844.03 1,558.7
Cotton Areas
No schooling 65.9 652.5 211.0 564.2 1,005.6 483.3 901.1
1 -3 years 90.4 426.6 342.5 408.8 519.3 508.0 516.7
4 + years 119.9 559.6 638.5 587.2 858.4 844.7 853.6
Total 93.6 518.2 458.7 503.0 732.4 661.0 714.1

Source: Zambezi Valley Cotton and Tobacco Concession Areas Study Survey, 2004.

In Figures 3.6 and 3.7, we explore how area planted with cash crops relates to
total area owned, by plottihg both variables by total land area quartiles among cotton and

tobacco growers.

Figure 3.6

Cotton Area Cultivated and Total Area Owned
by Quartiles of Grower Total Area
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Source: Zambezi Valley Cotton and Tobacco Concession Mea Study Survey, 2004.
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Figure 3.7

Tobacco Area Cultivated and Total Area Owned
by Quartiles of Grower Total Area

N

Area (hectares)
- -

o wo oo

I W W SR )

%

//

mm - ﬂ”m . . A

1st Quartile 2nd Quartile 3rd Quartile 4th Quartile
Quartiles of Grower Total Area

Area with Tobacco 8 Total Area

Source: Zambezi Valley Cotton and Tobacco Concession Areas Study Survey, 2004.

In both cases, it is clear that area planted with the cash crop increases with total
area owned. Correlation between the two variables is 0.76 among cotton growers and
0.92 among tobacco growers. It is worth noting that among cotton growers, the share of
area planted with cotton in total area (across quartiles) is relatively flat; 38% (Quartile 1),
31% (Quartile 2), 37% (Quartile 3), and 39% (Quartile 4). Among tobacco growers those
shares increase significantly between the lowest and the highest total area quartiles; 37%

(Quartile 1), 37% (Quartile 2), 42% (Quartile 3), and 54% (Quartile 4).

3.4.2. Conceptual Framework

In this section we wish to explain what determines the levels of cash crop income
(profits or losses) of participants and whether participation in contract farming schemes
affects differences in total crop and household income between growers and non-growers
in tobacco and cotton growing areas of the Zambezi Valley, controlling for land

endowments and education attainment threshold effects, as well as demographics,
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technology and location fixed effects. Because cash crop income is only observed for a
sub-set of the population, we run into a sample selection problem usually referred to as
incidental truncation, i.e., the observation of cash crop income depends on another
variable, in this case, the participation in contract farming schemes.

To accurately estimate the determinants of cash crop income, and the effects of
participation on total agricultural and household income, we have to account for the fact
that there may be unobservable factors that affect both the likelihood of participation in
the schemes and the performance of participating farmers (Greene, 2003; Warning and
Key, 2002). To control and correct for this possible sample selection bias, we use a
standard sample selection model to access participation and within scheme performance,
and a selection adjusted treatment effects model to assess if and how participation affects

total crop and household income levels.
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