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ABSTRACT

Despite heavy investment made by various orgaoizstin Sub-Saharan Africa, to promote
conservation farming, the adoption of this techggloemained low. Therefore, this study was
carried out to estimate the factors determining #umption of conservation farming by
smallholder farmers in Zimbabwe. The study was egidy theory of adoption. The data used in
the study was collected from a survey done by I@R1®etween March and April 2010. The
survey covered 416 smallholder farmers randomlgcsed from 15 districts where different non-

governmental organizations had promoted conservédioning from 2006 to 2010.

The logit model and the maximum likelihood estiroatprocedures were used to analyze the
data. Results from the study showed that CF wagptadoby 77.4% of the participating
households. Further, farming experience, accessitfout market, experience with conservation
farming and asset ownership were found to sigmfigainfluence the adoption of conservation
farming. Farming experience had adverse effect€®radoption while access to output market
and asset ownership had positive influence ondteeaf adoption of conservation farming. Their
elasticities were 0.956, 0.819, 1.570 and 1.32®ews/ely. Gender, age, education level,
extension visits, family labor availability and aes to input markets had no statistical
significance on CF adoption. Given these results, study recommends policy support in the
creation of output markets, strengthening of emgstmarkets, and linking farmers to output
markets. In addition, promoters of conservationmiag may consider targeting inexperienced
farmers to practice conservation farming. This V@Hld to an increase in the rate of adoption of
conservation farming holding everything else equal.

Key words: Rate of adoption, Conservation farming, Logit relod
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CHAPTER 1: INTRODUCTION

1.1  Background to the Study

The agricultural systems of Sub-Saharan Africa (58# diverse, with water being a major
transient resource through space and time (RyanSgeecer, 2001; Twomlowt. al., 2002).
Declining land productivity, insufficient rainfall,soil infertility, inappropriate farming
techniques, poor market infrastructure, poor acte$arm inputs and conflicts are some of the
major causes of food insufficiency, insecurity dogv incomes in SSA (Muyanga, 2008).
Consequently, conservation agriculture (CA) hasnbpmposed as a solution to agricultural
problems in smallholder farming systems in SSAegian with about 70% of the population
deriving its livelihood from agricultural productiqHebblethwaiteet. al., 1996; Steineet. al.,
1998; Fowler and Rockstrom, 2001; Derpsch, 2003jgiade and Tembo, 2003; FAO, 2007,

Hobbs, 2007; Hobbst. al.,2008; Mazvimavi and Twomlow, 2008).

Conservation agriculture has many definitions, the United Nation’s Food and Agriculture
Organization Conservation Agriculture Task Force Himbabwe define it as any tillage
sequence that minimizes or reduces the loss ofaswil water, and achieves at least 30% soil
cover by crop residues (CTIC, 1999; Mazvimatial.,2007). Conservation farming is part of a
growing group of conservation agriculture techngjuehich cover a wide range of minimum
and or zero tillage systems, and integrated pexif, and water management practices.
Conservation farming is actually a modificationtbé& traditional pit system once common in
southern Africa, and is also a variant of #a pit system from West Africa, which may also be

considered a CF technology (Fatondfi al., 2007). When CA is practiced by smallholder



farmers using small farm implements such as the hae to create planting basins, it is referred

to as conservation farming (Mazvimavi and TwomI@@a08).

The two terms; “conservation farming” and “basitiagjie” are used inter-changeably in
Zimbabwe (Mazvimavi and Twomlow, 2008). Under tteshnology, seeds are sown in small
basins, unlike in conventional farming where sese@ssown along furrows. The recommended
dimensions for the basin tillage are simple pitabbut 0.15 m long, 0.15 m wide and 0.15 m
deep, prepared during the dry season when demardnaty labour is relatively low. These
basins are dug without having to plough the fihereby overcoming the scarce animal draught
power problem. Basin tillage work on the princigtat rather than spreading nutrients and water
uniformly over the field, it concentrates nutrieatsd water in these basins to maximize yield for
a given level of inputs (Mazvimawet. al., 2008). When the rains begin, the basins are soon
flooded with water thereby ensuring good germimamd a healthy crop stand, even if a dry
spell follows. The basin is combined with othergemnd soil management practices, such as the
use of crop residues when available, which areaspoger the field to protect the top soil against
erosion, or with composted manure, which enrichessbil with nutrients (Hovet. al.,2008).
ACTN, 2008 noted that CA corrects soil degradati@sulting from agricultural practices that
deplete organic matter, and nutrient content of gbg such as the traditional conventional
farming practice. Moreover, CA has been proposeddadress the problem of intensive labor

requirements in smallholder farming communities

1.2 Problem Statement



Conservation farming was borne out of heavy investnin research that dates back to as far as
the 1900s in Zimbabwe and 1950s in Malawi (Nyagurabd Rusike, 1999; Kabambe and
Kadyampankeni, 2001)0n-station and on-farm research trials on consenvdtarming have
shown that conservation farming is agronomicallyeefve in addressing declining land
productivity, insufficient rainfall and soil infelity challenges that are heavily attributed todoo
self insufficiency in Africa (FAO, 2007; MuyangaP@8). Mazvimaviet. al., (2008) contents
that the agronomic potential of the technology usteghigh across all the Natural Regions of
Zimbabwe, with an average of 1570 kg/ha of maizddyiwhile that of conventional farming
remains at 766 kg/ ha. They added that even sni@fhdarmers in more marginal regions of
Natural Regions 1V and V harvested in excess oD 1@ ha of maize during the drought year
of 2006/07. These yield gains from conservatiomfag were achieved because the technology
enabled the concentration of water and fertilitghwvi the basin, so reducing the risk of crop

failure (Nyagumbo and Rusike, 1999).

In 2004 more than 10 Non-Governmental Organizati&Os) through Protracted Relief
Programme (PRP) under the United Kingdom’'s Depantnfer International Development
(DFID) began promoting CF across 13 districts ia #emi-arid areas of Zimbabwe with the
International Crops Research Institute for the S&rd Tropics (ICRISAT) providing technical
assistance to these NGOs (Mazvimati al., 2007). Despite the apparent potential of
conservation farming, its promotion by several mgowernmental and international
organizations, and heavy investment in conservdtoming—related research, the adoption of

this technology remains relatively lofMashingaidzeet. al., 2007; Gilleret. al.,2009).-There



are several reasons for this low adoption (ROA}, dgample family labor constraints, low

disposable income and poor extension services (Bhget.al.,2011).

1.3  Research Objectives, Questions and Hypotheses

The main objective of this study is to estimate pm of CF by smallholder farmers in
Zimbabwe using a binary logistic regression equmetidhe specific objectives are to:
1. Determine the main socio-economic characteristfcadopters against non-adopters of
CF in Zimbabwe; and
2. Estimate the extent to which socio-economic anttut®nal factors affect the adoption

of CF.

In order to achieve the above specific objectiibg, following research questions will be
answered;
1. What are the main socio-economic factors that emfbe the adoption of CF in
Zimbabwe?, and
2. To what extent does adoption of CF influenced byaldmlders’ socio-economic

characteristics and institutional factors?.

In order to answer these research questions, tleavfog research hypotheses are going to be

tested;



1. Gender, educational level, farming experience, ewnaion farming experience,
extension visits, labor availability, age, cattien@rship, other asset ownership, access to
both input and output markets determine the adopifaonservation farming; and

2. Gender, educational level, farming experience, ewagion farming experience,
extension visits, labor availability, asset own@rstaccess to both input and output
markets influence adoption of conservation farmpagitively. Age, cattle ownership

negatively influence the adoption of conservatiamfing.

1.4 Judtification and Expected Contribution of the Study

Research in agriculture that aimed at reducing kdegradation, conserving soil moisture and
improving crop Yyield started as early as in theQl®0Zimbabwe (Nyagumbo and Rusike, 1999).
CF has three principles which are minimal soil utisance, permanent ground cover and
rotation. Research has found out that permanemningroover (mulching) helps to promote more
stable soil aggregates as a result of increaserbbiat activity and better protection of the soil
surface. Increased soil cover results in reducddesasion. Soil erosion and land degradation
processes occur when rainfall fails to infiltrale tsoil and instead starts to flow over the soil
surface and is lost as runoff. Practices that redlbe impact of raindrops on the soil surface and
maintain soil pores intact will reduce soil lossoilgh erosion and improve water infiltration.
Soil cover will also protect the loss of water tingh evaporation and protect the soil from the
heating effect of the sun. Soil temperature infemnthe absorption of water and nutrients by the
plants, seed germination and root development,efisas soil microbial activity and crusting and
hardening of the soil. Rotating cereals and legumeasly aids in pest and disease control,

exploration of different soil layers by crops offfdient types, and improving soil fertility



through nitrogen fixation by legumes (Mazvimavil2). Twomlowet al, (2006) also claim that

CF is an old hat that is bringing new life in srhalbler farming community.

Despite these claims, substantial investment putgdncultural research and the benefits
associated with practicing CF, the adoption of ttéshnology by smallholder farmers in
Zimbabwe was reported to be extremely low (Mashiohgget al, 2006). This study therefore
seeks to find out the factors that influence snaddler farmers to adopt or not adopt the
technology (conservation farming) developed fomth@he results thereof would be beneficial

to Agricultural Research Institutes, Policy makewsd the target group (smallholder farmers).

15 Organization of the Thesis

The thesis is organized into 5 Chapters; Chaptpresents the background to the study, the
problem statement, research objectives, questindshgpotheses. It provides the scope of the

study. The chapter also justifies the study.

Chapter 2 presents literature review. It gives aandew of theories of technology adoption
occurring on the adoption of conservation farmingZimbabwe and SSA. The theory looks at
the pace, intensity, and incidence of adoptioreohhology. The theories also look at the process
and adoption of technologies. It interprets evidena past empirical methods and results of

conservation farming in Zimbabwe and elsewhere.

Chapter 3 presents the framework used to concepguhle study. The chapter presents research

methods, including a description of study site, dath collection methods. The chapter ends by



providing an analytical framework in which the sifieation and estimation of the model used in

this study is presented.

Chapter 4 presents the findings of this study. dlegpter begins by summarizing the means and
standards deviation from the means of socio-econiamd institutional variables. Results of the
binary logistic regression model in which the ef$ecf socio-economic and institutional factors
on adoption of conservation farming are preseriidéis forms the basis of hypotheses testing.
The chapter further presents the extent to which éactor affects the adoption of conservation

farming.

Chapter 5 summarizes results of the binary logiséigression model. The chapter draws
conclusions drawn from these results presentededan the binary logistic regression results,

policy recommendations are proposed. The chaptis ey providing areas of further research.



CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

This chapter reviews relevant literature on theeess and rate of technology adoption. There are
several theories which try to explain the process r@ate of technology adoption. For example,
the diffusion of innovation theory, theory of indwgtinstitutional innovation, theory of perceived
benefits, and theory of adoption are some of teeries which explain the process and the speed
of technological adoption (Rogers, 1995; Feeeral, 1985; Bisandat.al., 1998; Liao, 2005;

Pual and Motiwalla, 2007). Each of these thedn&s pros and cons.

There are several methods that can be used to reetisispeed and intensity of technology
adoption. This chapter will review some of thesdhuds, such as linear regression, the probit,
the logit and the tobit models. These models wilphin establishing the cause-effect
relationship between the dependent variable, ardirttiependent variables. The existence of
heteroskedasticity between these relationshipsineqise of maximum likelihood estimation
procedures to efficiently estimate the relationshietween the dependent and independent

variables.

The experiences and lessons from other technoldgpten studies indicate that there is no
general consensus between the dependent and inidgperariables in decision making studies.
The experiences and lessons from these technotigptian studies are mostly drawn from sub-
Saharan Africa. The chapter will end up by idemidythe gaps in literature concerning these

decision-making studies.



2.2 Theoriesof Technology Adoption

Federet. al.,(1985) defines rate of adoption as the degreesefafi a new technology in a long-
run equilibrium when a farmer has full informatiabout the new technology and its potential.
The degree of use of a technology is the ratiohef number of people who have adopted a
technology to the sampled population size. Adopisobroad and its assessment can be grouped
into three categories, which are incidence of adapintensity of adoption and rate of adoption.
Bisandaet. al, (1998) defines the incidence of adoption agdtie of the number of people who
have adopted a technology at a specific pointriretto the sample population size. He further
argues that intensity of adoption is the ratiohef size of land where a technology is practiced to
the total arable land for individual farmers. Tlager of adoption is defined as the ratio of the
number of people who have adopted a technologytowerto the sample population size (Feder
et. al., 1985). These three categories of adoptarsider time as an important factor, which
makes adoption a process. There are several theahech attempt to explain the adoption
process. These are for example, the diffusion mbwation theory, theory of induced institutional
innovation, absorption theory, theory of perceibehefits, theory of consumer attitude, and the

theory of the adoption.

The diffusion of innovation theory states that Hpeead of a technology adoption must follow
five stages which are knowledge, persuasion, dmtisimplementation, and confirmation

(Rogers, 1995). In knowledge stage, an individsafirst exposed to a technology but lacks
information about the technology. During this stajehe process the individual has not been

inspired to find more information about the teclogyl. An individual becomes interested in the
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technology, and actively seeks information aboetitinovation in the persuasion stage. In the
decision stage, the individual takes the concepih@technology, and weighs the advantages and
disadvantages of using the technology, and decidether to adopt or reject the technology.
Due to the individualistic nature of this stage,gRis notes that it is the most difficult stage to
acquire empirical evidence (Rogers, 1962). If thexiglon is to adopt, this leads to the
implementation stage. In this stage, the individusés the technology to a varying degree
depending on the situation. During this stage, ititevidual determines the usefulness of the
technology and may search for further informatidowt it. In the confirmation stage, the
individual finalizes their decision to continue ngithe technology, and may use the innovation

to its fullest potential (Rogers, 1995).

The diffusion of innovation theory explains how teehnology moves from one individual to
another, but does not attempt to explain how the teehnology is developed. The theory also
assumes that all individuals adopt the technoldgiifeerent times. In reality, not all individuals
adopt a technology. Some individuals might rejet¢cnnology at any time during or after the
adoption process. Further, this theory is silemuglthe rate or pace at which a new technology

is adopted (Rogers, 1995; Liao, 2005).

Some but not all of the weaknesses of the diffugibmnovation theory are addressed in the
theory of induced institutional innovation. In thigeory, the demand for institutional innovation
is induced by changes in product demand, factoowntent and technical change (Hayami and
Ruttan, 1985). That is, by bringing about disetpilim in economic relationships, the three

factors aforementioned create potential benefitbeaealized by developing the institution to
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overcome the disequilibria. The supply of instibatl innovation is influenced by the cost of
developing the institution, which depends on adearin social science knowledge and cultural
endowment. Individuals or groups in a society, \gspsers of institutional change, will innovate
or develop an institution when they consider thatitutional benefits will cover the innovation.
The theory of induced institutional innovation eaips how a new technology is developed but
does not explain why some farmers adopt a techgoldgle others reject the same technology

(Hayami and Ruttan, 1985).

The theory of perceived benefits is also known las absorption theory or the theory of
consumer attitude. It explains the reason(s) faptdg a technology. The theory states that
farmers adopt a new technology if they anticipaevihg greater benefit from it than the former
technology (Kanter, 1983; Cohe and Levinthal, 199@p, 2005; Pual and Motiwalla, 2007).
The theory of perceived benefits conceptualizestti®success of an innovation hinges on how
well the potential adopters can absorb pertingiorination and applies the knowledge they have
gained towards improving their level of satisfantifrates, 2001). He further argues that the
theory is based on the notion that individuals a&dbpt an innovation if they perceive that the

innovation has five attributes.

These five attributes are, first, the innovatiorexpected to have a relative advantage over an
existing innovation. Second, the technology is elg to be compatible with the existing
values, beliefs and practices of a group of farm&ny technology introduced by farmers must
not be against what that society values and betitierwise it will be rejected in the initial

stages. Third, the technology should be simplem@ex innovations might require some
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defined levels of literacy among farmers. Literaayes can be hypothesized to have a linear
relationship with the adoption of a particular teclogy. Fourth, the technology must have trial
version. The technology can be demonstrated infitld or during field days, prior to its
adoption by the target group. Finally, the techgglshould offer tangible results (Rogers,
1995). What the promoters of an innovation willdztvocating for should be proven by farmers
in their own fields. The theory of perceived atiitds exposes some of the factors that influence
adoption. These factors also have an influencéemdte of technology adoption. For example, a
simple technology is likely to be adopted fastemtla complex technology holding other factors,
like education status constant. However, the weskoé this theory is that it does not reveal the

speed at which a technology is adopted.

The theory of rate of adoption (ROA) explains theed of technology adoption. ROA is usually
measured by the length of time required for a cegarcentage of farmers to adopt a technology
(Yates, 2001). He further argues that the ratesdoption for technologies are determined by an
individual's adopter category, such as the inno&gtearly adopters, late majority, and laggards.
The theory of adoption suggests that the adoptiomrmvations is best represented by an s-
curve or a logistic function. The logistic functican be represented in form of a graph such as
in Figure 1. In addition, the theory holds thatially, adoption of a technology grows slowly
and gradually. Finally, the ROA will then have aipé of rapid growth that will taper off and
become stable and eventually decline (Rogers, 19B%} S-shape in Figure 1 implies that
farmers who adopt a technology first, the innov@toequire a shorter adoption period than the

late adopters.



13

Figure 2. Thediffusion of innovations with successive groups of far mers adopting the
new technology

A
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Source: Rogers (1995)

The level of risk aversion among innovators is kat is innovators are risk lovers. Innovators
constitute about 2.5% of the potential adopterswéier, the level of risk aversion decreases
with time in a given population. This is illustrdtdy the incremental number of individuals

taking up the technology as time passes. Laggaddpt a technology last and constitute about
16% of the population of potential adopters. Theel®f risk aversion among them is the highest

(Debertin, 2002).

Within the adoption there is a point at which anawation reaches critical mass. This is a socio-
dynamic term that describes the existence of safftanomentum in a farming system such that
the momentum becomes self-sustaining and creatiefigrowth (Ball, 2004). This is a point in

time within the adoption curve that enough farnmtease adopted a technology for the adoption

of a technology to be self-sustaining. In orderetesure that this stage is reached, there are
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several strategies that can be used. Such stratemikide for example, having an innovation
adopted by a highly respected farmer in a defiaeohihg system, create an instinctive desire for
a specific innovation, injection of an innovatiartd a group of farmers who would readily use
that innovation, and provide positive reactions aedefits for early adopters of an innovation

(Rogers, 1995). This theory provides a good expianaf the adoption of a technology.

2.3 Methods of Estimating Adoption of Technologies

Adoption is a common concept in literature that besn measured through space and time using
different methods. Classical approaches such agrtheary least squares, the tobit, the logit and
the probit models have been used to measure thatiadmf a technology. Linear regression
analysisis used for modeling and analyzing sevemlables, when the focus is on the
relationship between a dependent real variableoaedor more real independent variables. More
specifically, the linear regression analysis helpe to understand how the typical value of the
dependent variable changes when any one of th@émdient variables is varied, while the other
independent variables are held fixed. The main atd¢ge of the linear regression model is its

simplicity. Its disadvantage is that it is unsuléafor solving inherently nonlinear problems.

In many statistical analyses of individual datae ttependent variable is censored such as the
number of hours worked, the number of extramasttdirs, the number of arrests after release
from prison, purchases of durable goods, and expgad on various commodity groups
(Greene, 2008). If the dependent variable is cemsdor a significant fraction of the

observations, parameter estimates obtained by otiomal regression methods such as the
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Ordinary Least Squares (OLS) are biased. Consistithates can be obtained by the method
proposed by Tobin (1958). This approach is usuzdlied the tobit model and is a special case
of the more general censored regression modeltdliedescribes the relationship between a
non-negative dependent variable and an indepenaeiable (Tobin, 1958). It also supposes that
there is a latent or an unobservable variable. Vaigble linearly depends on the independent
variablevia a parameter, which determines the relationfigiween the independent variable

and the latent variable (Wendelin, 2005). In additithere is a normally distributed error term,

to capture the random influences on this relatignshhe observable variable is defined to be
equal to the latent variable whenever the latentlse is above zero and zero otherwise. The
tobit model has the advantage of taking into actthm existence of a mass-point at zero in the
distribution of leverage ratios but still ignordeir bounded nature. Despite being limited from
below at zero, the tobit model still has no uppeurd. Like the linear model, the tobit model

cannot represent the true data generating pro¢ésgavage ratios.

However, in contrast to the linear model, the tabiddel may constitute a very reasonable
approximation to the true data generating procesome cases. In practical terms, the absence
of an upper bond in the tobit model may be irretévia many cases, in particular when the
proportion of very highly leveraged firms is insifigant. A more serious problem is that the
tobit model is very stringent in terms of assummsiorequiring normality and homoskedasticity
of the latent dependent variable (Hsiao, 2003)e a$sumption of each covariate to influence in
the same direction, Pr (Y > 0|X) and E (Y |X, YO» where Pr is the probability, E is the
expected values, Y is the depended variable, Xset @f independent variables, may also be too

restrictive in some cases. There are some modifieid models that could be used such as, the
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heteroskedasticity-robust tobit estimator used ld)N(1999), but none of them would solve

simultaneously all the issues associated with #geafi tobit models.

The logistic regression (LR), also known as theitlogpdel, can be used for predicting
the probability of occurrence of an event by fiftidata to a logistic curve (Hororwitz and Savin,
2001). It is a generalized linear model used fophbiial regression. Like many forms of
regression analysis, it makes use of several pgaedvariables that may be either numerical or
categorical. For example, the probability that espe has a heart attack within a specified time
period might be predicted from knowledge of thespats age, sex and body mass index (Zellner
and Rossi, 1984). Logistic regression is used sxtely in the medical and social sciences
fields, as well as marketing applications such esdiption of a customer's propensity to

purchase a product or cease a subscription.

The LR model has several advantages over other Imadech are; it is more robust meaning
the independent variable don’t have to be normailiyributed or have equal variables in each
group; it does not assume a linear relationshipvéetd independent variables and the depended
variable; it may handle non-linear effects; one add explicit interaction and power terms; there
is no homogeneity of variable assumption; normelbtributed error terms are not assumed,; it
does not require the independent variables to b®unded. The ease with which the logistic
model can handle qualitative dependent variablekemat more preferable over the other
techniques. However, there are some cons of usiag.R. According to Zellner and Rossi
(1984), the LR requires more data to achieve stabéaningful results. They further argue that

for LR, at least 50 data points per predictor areassary to achieve stable results.
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In order to explain the behavior of a dichotomdependent variable, we have to use a suitably
chosen Cumulative Distribution Function (CDF). TR uses the CDF but this is not the only
CDF that one can use. In some applications, thenalo€DF is known as the Probit model or
Normit model. The probit model is a popular devige explaining binary choice decisions. It
has been used to describe choices such as lalwergarticipation, travel mode, home ownership
and type of education by household head. Thesensrdy more examples can be found in
Amemiya (1981) and Maddala (1983). Given the cbation of economics towards explaining
such choices, and given the nature of data thatalected, prior information on the relationship

between a choice probability and several explagatariables frequently exists.

Quantitatively, the logistic regression and thebgranodels give similar results but the estimates
of the parameters of the two models are not dyemimparable. The major difference between
the logistic regression and the probit models & the logistic regression has slightly flatter
tails, that is, the normal or probit curve appraihe y-axis more quickly than the logistic

curve (Michael, 1996; Horowitz and Sayi001).

24  Experiencesand Lessonsfrom Adoption Studies

Herath and Takeya (2003) conducted a study to meterthe factors affecting intercropping by
rubber smallholders in Sri Lanka with field crogs.sample survey was conducted between
October 1997 and March 1998, covering the five majbber-growing regions where over 80%
of Sri Lanka’s rubber was cultivated. A stratifimhdom sampling methodology was employed

in selecting a total of 588 smallholder farmerssies from the logit analysis showed that the
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following farmer characteristics significantly adtethe adoption of intercropping; number of
extension visits, off farm income, nature of laratnfing experience with other crops and
attitude. All of these factors, except for off-faintome and land ownership were found to be
positively related to the dependent variable (Yheve Y is a dummy variable (Y=1, adopt
intercropping; Y=0 does not adopt). This impliesttithe number of contacts with extension
agents, educational level of the decision makepeggnce with other crops recommended for
intercropping and farmers’ attitudes towards imgpping with immature rubber improved

technology adoption while the availability of otism income and the nature of farm ownership
reduced adoption. Most of the non-adopters hadsacteoff-farm income (84%) compared to

adopters (16%).

Several adoption studies on Conservation Agricalhave been conducted in Zimbabwe and the
technologyfailed to perform well in farmers’ fields. The s=m for low adoption was attributed
largely to the fact that the technology was devetbpnd tested in researcher-managed trials,
with limited consideration to the problems and pties of smallholder farmers for whom they
were intended (Anderson 1992, Ryan and Spencer, iferaw and Bantilan 2004, Twomlow

et al. 2006).

In similar studies done in Kenya by CIMMYT and atlsénilar research institutions, the probit
and logit models were used mostly to examine tloeofa that affect the productivity of maize
and the adoption of farm technologies among maiae/grs. Results from these studies showed
that farmer characteristics such as age, gendezislef education and wealth, and institutional

factors such as access to capital and labor matieeid tenure security and social capital were
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important in farm technology adoption decisions @mgiet al, 1998; Jackson and Watts, 2002;
Doss, 2003; Nyangena, 2008; Foster and Rosenz®6itf)). Factors such as age, level of
education and wealth, and access to capital wenedf@o positively influence the adoption of

technologies.

In a different but related study, Ahouandjinetiual (2010) did a study in North-Benin using data
from a stratified random sample of 198 shea bytteducers to assess the adoption and impact
of this semi-mechanization. A multinomial probibdel was estimated to analyze the factors
which explained the adoption of each type of tettgy Results showed that the adoption of the
crusher was influenced by the presence of elestrini the village and by the availability of
family labor. As for thesheanuts grinder, the determinants of its adoptionentbe membership

to asheabutter producers association, literacy in locabizage, and the availability of family
labor. The results also reveal that the adoptiothe$e technologies increased significantly the

producers’ incomes.

25 Conclusion

The theories of technology adoption which have bregrewed in this chapter are; the diffusion
of innovation theory, theory of induced institutgdrinnovation, theory of perceived benefits and
the theory of the adoption. None of these theatémmpted to explain the speed of technology

adoption except the theory of the adoption. Thesithis guided by the theory of adoption.

To measure this adoption, the linear regressiam ptiobit, the logit and the tobit models have

been reviewed. Of the three models, the Probitthad_ogit models have been widely used by
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other authors. These models use a series of chasdics of the farm or farmer which may be
dichotomous or continuous variables to predict ghabability of the adoption. The difference
between the two models is that the dependent ‘arfabows a logistic distribution (S-shaped
curve) while the probit assumes a cumulative nordistribution, but the interpretation of the
results is the same. In addition to this advantégeJogit model is easier to run and is suitable
for discreet dependent variables. Therefore thi fngdel will be used to test the hypotheses set
out in Chapter 1. A logit maximum likelihood proced will be used to estimate the adoption of

CF technology.

Despite the methods used, most studies done in B&8%& found out farm and farmer
characteristics to influence the adoption of ddéfar technologies. These are; number of
extension visits, off farm income, nature of lamdniing experience with other crops, farmers’
attitude, age, gender, levels of education andtivetesence of electricity in the village and the
availability of the family labor (Doss, 2003;Heraind Tekeya, 2003; Nyangena, 2008;

Ahouandjinouet. al., 2010).

Though most studies have shown that farmer charstits significantly influence the adoption
of a technology, it is not sufficient to infer tleesesults for Zimbabwe. There is still a gap in

literature on adoption studies done in Zimbabweckduorth, this study seeks to bridge this gap.

Given the lessons learnt from literature, the brobgbctive would be achieved by using several
research methods. The next chapter will specificatincentrate on the research methods that

will be used to answer the research questionsdasehapter one.
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CHAPTER 3: RESEARCH METHODS

31 Introduction

This chapter presents the research methods thab&ilsed to test the hypotheses made in
Chapter 1. It consists of the following sectiortsidy area and data, conceptual framework, logit
model specification, and the expected output ofthi@®retical model. The study area and data
give details about the sampled areas, sample sarapling procedure, data collection tools and
the time the survey was conducted. The conceptuaindwork presents the economic

relationships that exist between the social, ecaonophysical and institutional factors and

adoption of a technology. This section is guidedtly theory of adoption, experiences and

lessons from adoptions studies.

The analytical framework starts by presenting #lationship that exists between adoption of a
technology, and the factors determining the adopbiothat technology. This section goes on to
demonstrate how to estimate the parameters spkdaifighe model. The estimation procedure
guantifies the extent to which the independentaldeis affect farmers’ action that is to adopt or
not to adopt a technology. Theref@aeriori results will be presented in the section on exqabct

output of the theoretical model. The expected sajrtbe coefficients of the dependent variables
in the relationship specified in the analyticalnfivork will be presented. These will lay the

basis for our hypothesis testing.
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3.2  Study Areaand Data

The study uses data from a survey that was condlutZimbabwe by ICRISAT between March
and April 2010 when farmers had just completed éstimg their crops. The survey was
conducted in 15 districts where different NGOs undee Department for International
Development’s (DFID’s) Protracted Relief ProgramrigRP), European Union (EU) and
European Commission Humanitarian Aid Office (ECH@)nding have been promoting
conservation farming from 2006 to 2010. The samgidricts are located in different agro-
ecological regions, known as Natural Regions (NR)Zimbabwe and are spread over 8
provinces (Vincent and Thomas, 1960). These distace Bindura, Murehwa, Seke (NR II);
Masvingo, Chirumhanzu, Mt Darwin (NR 111); Nyandkayi, Insiza, Gokwe South(NR [V);

and Chipinge, Chivi, Binga, Hwange, Mangwe (NR V).

Data was collected through formal interviews anclifogroup discussions using a questionnaire.
Appendix B shows the draft questionnaire that wasduto collect data. Four hundred and
sixteen smallholder farmers were interviewed. THasmers were randomly selected from areas
where NGOs were promoting CF. At each householdiestipnnaire was administered to the

household member most knowledgeable with farmirgyratpons. focus group discussions were
held to collect supplementary qualitative inforroation the adoption of CF. The questionnaire
interviews were carried out first to avoid any bthat might arise from influences by other

farmers who participated in group discussions.

The questionnaire captured the socio-economic aatitutional factors that were thought to

determine the adoption of conservation farming.ofnplete description of these factors is given
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in Table 1. These factors have been specified éenltigit model presented in the following

sections.
Tablel. Description of the variables specified in the model
Variableacronym | Variable meaning Type of
measur e
Dependent
variable
ADOPT Adoption 1= adopt
0= not adopt
I ndependent
variables
GENDER Gender 1=Male
O=Female
Age Years of
AGE household head
Education level Years spent ir
EDU school
FEXP Farming experience Years of farming
Conservation farming experience Years of |CF
CFEXP practice
Number of extension visits Number of
EXTVISIT meetings
Family labour available Number of full-
time family
FLAVAIL labour
Access to input markets Number of
INPUTM purchases
OUTPUTM Access to output markets Number of sales
Cattle ownership Number of
COWN animals
AOWN Other assets ownership Number of assets

Source: Survey data

Data were analyzed using descriptive statistics earahometric models using the statistical

packages for social sciences (SPSS version 16).
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3.3  Conceptual Framework

The decision to adopt or not to adopt can be empthias a discrete variable. Hence, regarding
choice of models, the most important aspect ofdéeision framework was the dichotomous
dependent variable, to adopt or not to adopt. @akdinear methods are inappropriate for
dichotomous choices since they can lead to hetedasticity variances (Greene,2008). This
problem is typically remedied by using maximum likeod estimation (MLE), although
heteroscedasticity in MLE is also a potentiallyi@es problem leading to inconsistent estimators
(Greene, 2000). According to Wooldridge (2000), wheeteroscedasticity is observed, such
models require more general estimation. Howeverh suodels are not often used in practice,
since logit and probit models with flexible functed forms in the independent variables tend to

work well.

In making decisions about the adoption of a givechhology, a farmer evaluates the new
technology in terms of its incremental benefitthé monetary benefit of using the technology is
higher than the old technology, the preference tdityu(U) for that technology, assuming
monotonic relationship between utility and benefitsll be higher than the old technology
(Debertin, 2002). According to Greene (2000), randatility models address these types of

individual choice situations. A common specificatis the linear random utility model.

Suppose an individual farmer’s utility after adogtithe new technology such as CF for a given
vector of socio-economic and institutional fact¢z3 is denoted byce (Z), and the utility
without adoption byJncr (Z2). Then, the preference for adopting or not adgptian be defined

as linear relationship
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where, B, By @Nd £, &, are response coefficients, and random disturbaasssciated

with the adoption and non-adoption of conservataasming, respectively. By assuming that the
gualitative variabler indexes the adoption decision, thémill take a value of one if the farmer
adopts CF and zero if the farmer does not adoptebtlenology. The probability that a given
farmer will adopt CF can be expressed as a fundi@has follows (Herath and Tekeya, 2002):

P(Y=1)=PU¢ U )
=P(ZBr +&ck = ZBycr + Encr)

=P(ZBr = Bree) = (Encr —Ecr)

=PZB> €)= F(ZB) eoveoeeeeeieee e 3)

whereP is a probability functiong = £, — &, Is a random disturbance terid,= (5. —

Bacee) 1S a vector of unknown parameters which can berpnéted as the net influence of the

vector of the independent variables on adoptio@BfandF (Z£)is the cumulative distribution

function for £ and Z53.

The exact distribution df depends on the distribution of the random ternThe probit model
arises from assuming a normal distribution, anddgit Imodel arises from assuming a logistic
distribution. Under the standard assumptions abwierror term, there is repriori reason to
prefer probit to logit estimation (Greene, 2000¢cérdingly, in most applications, it seems not
to make much difference. Considering all these @spa logit model was developed to study the

factors affecting the adoption of CF in the sennit@reas in Zimbabwe. According to the logit
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model, the probability of small holder farmer adogt CF, given the socio-economic,

institutional characteristicZ) is P(CFE) and can be specified as:

P(CF|z) = - SXPEA*£) "
Traxp@Rag) " ————

wherea < Zf < a .

The probability of not adopting CFP,(NCF]Z) , is therefore,

P(NCF|Z) =1- P(CF|Z) =1-P(CF|Z) = expiB +¢)

1+expf +¢)
1
el PP (5)
1+expp+¢)
The relative odds of adopting versus not adoptikRga® given by:
P(CFZ) _[exp@B+e)1+exp@p+e)]
P(NCF(Z) [1+expzB+¢)|
TEXPEB FE) e (6)
By taking the natural logarithms of both sides give
P(CF|Z
In (—|) St E (7)
P(NCF|Z)

The formula can be used in predicting changes & fdrobability of adopting conservation
farming which can be employed to estimate the casng the number of farmer adopting the
technology (Adeongust.al., 2008). The maximum likelihood estimation approaeh be used

to estimate the above equation.
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34  Analytical Framework

This section provides the framework within whicle gtudy will be analyzed. The section relates
the methods of analysis with the hypotheses tha¢ lb@en raised in Chapter 1. The study has
two hypotheses which will make use of different Inogls of analysis within a certain framework

of analysis.

One of the hypothesis states tlgahder, educational level, farming experience, coasion
farming experience, extension visits, labor avadlilgb age, cattle ownership, other asset
ownership, access to both input and output marletermine the adoption of conservation
farming. The hypothesis will be tested by summagzdescriptive statistics from the survey.
Descriptive statistics will be used to analyze ahar of variables that are known to influence
agricultural production. Use is made of three ctimmastics of univariate analysis; the
distribution, the central tendency and the dispersiThe distribution is a summary of the
frequency of individual or ranges for a variabldneTcentral tendency locates the center of a
distribution of values. The three major types dineates of central tendency are the mean, the
median and the mode. Dispersion is the spread lagsaround the central tendency. The two
common measures of dispersion are the range anstdhdard deviation. T-tests will also be

carried out to determine the significance of thexsalyses.

The t-test assumes bivariate independent varidbée dependent variable is continuous, each
observation of the dependent variable is indepenafethe other observations of the dependent
variable (its probability distribution is not afted by their values), and that the dependent
variable has a normal distribution, with the saraganceg?, in each group (Greene, 2008he

test was introduced more than 100 years ago asdrtiglies that it is limited to some degree.
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The t-test is based on limited theoretical assumngtiand do not take into account all we know
about these days. It is not specific over one sanplough it has been suggested over large
samples its accuracy is approximately correct. Yh@n's method which was introduced in 1974
is more accurate and well renowned test. It regléice t-test as it takes out all the limitations of
the t- test and is so more accurate and shows aipriginal tests limitations. Other tests that
offer similar results are the F-test, which wasedeped in the 1920s and progresses on from the
t-Test. Though there are better and more accueats, tthe t-test is still a popular test that does

have limitations but still can be used quite acmlya

The second hypothesis postulates that gender, ®oh@l level, farming experience,
conservation farming experience, extension vistisor availability, asset ownership, access to
both input and output markets influence adoptiorcaiservation farming positively while age,
cattle ownership negatively influence adoption ohservation farming. The adoption of CF
involves decision making between two alternativesictv are to adopt or not to adopt CF
technology. The classical linear methods are ingmupate for dichotomous choices since they
can lead to heteroscedasticity variances. To dédl keteroskedasticity, the logit or binary
logistic regression and probit models with flexiflactional forms in the independent variables

tend to work well. The logit model is preferredtiis study because of its simplicity to work

P(CF|Z
with. Given the logarithms function which s (§\|C||:|Z)) =Zp+¢&

whereP(CF/Z)is the probability of adopting conservation farmiRgNCF/Z) is the probability

of not adopting conservation farming, addis a set of explanatory variables. A Statistical
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Package for Social Sciences (SPSS) software, vei€d will be used to run this model. SPSS
uses the maximum likelihood estimation procedurestomate the socio-economic and

institutional factors affecting adoption.
The goal of the maximum likelihood approach is stireate the unknown parameters, denoted

by and ¢ in equation 7. The MLE entails finding the setpzrameters for which the

probability of the observed data is greatest. TAgimum likelihood estimates are the values for

B s that maximize the likelihood function. The criticabints of a function, which are the

maxima and minima occurs when the first derivaégeals 0.

So, from equation 6 and 76 =£,, 5,,..-£,, Which are the unknown parameters to be estimated,

Zis a vector of independent variablés Z,,...,Z,,, where

[exp@B + )1+ exp@B + )]

To estimate thesg s, let
[1+exp@p+e)]

be equalto L .

Maximizing equation 7 with respect to tif#& s and setting them equal to O gives:

First Order Conditions

L R @)

olnL _

G =0 ©)
O L e (10)
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O O [}
The solution of these equations give the ML%,O , 181 1812 . However, there is no

O O O
explicit solution forIB0 , :81 1812 unless the unrestricted least squares estimatisfisst

O
the restriction, the Lagrangean multipliers wilbetjzero andlB will equal b but this is unlikely

(Greene, 2008). These ML estimators have to beedohumerically. This will be done by the

Statistical Package for Social Sciences (SPSSyardtused to run the logit model.

3.5 Expected Output of the Theoretical M odel

Socio-economic characteristics of smallholder fasnguch as gender, age, education level,
farming experience, conservation farming experiergension contacts, labour availability,
asset ownership, and access to markets were hygmahbeo influence the adoption of CF (Feder
et.al, 1985; Belknap and Saupe, 1988). A complete gesur of the variables specified in this
model, and the types of measures that have beelogedps given in Table 2. It is hypothesized
that gender, education level, farming experiencdgersion visits, labor availability, asset
ownership, access to input and output markets astiyely influencing the adoption of
conservation farming. Age, and cattle ownership fargothesized to negatively influence the
adoption of conservation farming. The sign for @mation farming experience is indeterminate

because it may be positive or negative.
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Table 2. Hypothesized deter minants of the adoption of CF by smallholder farmersin 15
districts of Zimbabwe, 2010

Independent | Hy Economic rationale for selecting variable

Variables Sign
Male farmers are more likely to adopt because tiese broader source of income

GENDER + and labor supply.

AGE - Young farmers are less likely to adopt sitlcey have accumulated less assets
compared to the older farmers.

EDU + Education may promote adoption of new tetbgies by increasing household’s
access to information and ability to adapt to n@partunities.

FEXP + Low risk aversion in experienced farmerspétienced farmers are more to adapt
new farm technologies.

CFEXP ? Farmers adopt a technology on the bagisrokived benefits of the technology.
Experience with CF will increase the adoption if €Ehnology is associated with
several benefits.

EXTVISIT + Extension agents increase informatiawfland therefore increase the probability
of technology adoption.

FLAVAIL + CF is labor-intensive.

INPUTM + CF requires some inputs. Access to inpatkats by farmers does not hinder
farmers from adopting the technology.

OUTPUTM | + Access to output markets enables farngesell their products and plough the
profit thereof into CF.

COWN - Farmers with draft power will not adopt Gt lill continue with CONFARM.

AOWN + Farmers invest more if they have more resesiat their disposal.

Source: Survey data

Holding everything else constant, these independantables influence the adoption of CF

either positively or negatively. For example, tetationship between gender and adoption of CF

is expected to be positive. Male farmers are likelyadopt CF faster than females because they

have broader source of income and labor supply. ififleence of age on adoption of CF is

anticipated to be negative. The level of risk agded with taking up a new technology is lower

in older farmers than in younger ones because lila@g more assets. Farmers are assumed to

accumulate assets as they grow up. Therefore, dbptian of CF by younger farmers is

expected to be low and assets ownership is expéatetrease the adoption of CF. Education
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level is expected to influence adoption of CF pesiy. Higher education level may increase the
speed of adoption of CF by increasing householdséss to information and ability to adapt to
new opportunities. The relationship between farmexperience and adoption of CF is
hypothesized to be positive because of low riskrawe in experienced farmers, but for
experience with CF, the relationship is indeterrt@ndt can either be positive or negative
depending on the benefits associated with CF.dftlibnefits associated with CF are higher than
the benefits farmers were getting from CONFARM ythgll adopt CF faster, but if the benefits
from CF are lower, the adoption is likely to beveto or farmers will not adopt the new
technology. Extension visits is expected to posijivinfluence the adoption of CF. Extension
agents increase information flow and therefore daase the adoption of CF. Family labor
availability is expected to have a positive impantthe adoption of CF because CF is labor-
intensive. The relationship between access to iogilit and output markets and adoption of CF
is anticipated to be positive. Access to marketbbss farmers to buy inputs and sell products
from farming. An inverse relationship is expectetween cattle ownership and adoption of CF.
The adoption of CF by smallholder farmers with leait likely to be slow, because CF is labor-
intensive in preparing basins but for CONFARM, farsuse daft power for ploughing. Cattle

are the source for draft power.

3.6 Conclusion

The data used in this study was collected throughraey done by ICRISAT between March
and April 2010 using a household questionnairetarmligh focus group discussions. The survey

covered 416 smallholder farmers randomly seleateah fL5 districts where different NGOs have
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been promoting conservation farming from 2006 tb@0rhese districts are located in different

natural regions and are spread over 8 provinc&snababwe.

The adoption of CF involves decision making betwiem alternatives which are to adopt or not
to adopt CF technology. Classical linear methods inappropriate for dichotomous choices
since they can lead to heteroscedasticity varianbeseal with hetroskedasticity, the logit or
binary logistic regression and probit models witxible functional forms in the independent
variables tend to work well. The logit model isfereed in this study because of its simplicity to

work with.

The logit model uses the maximum likelihood estiorafprocedure to efficiently estimate the
factors affecting adoption of CF. Both the logitseband the maximum likelihood estimation

procedure have been described in this chapter.

It has been hypothesized that technology adoptepends on social, economic, physical and
institutional factors. Specifically, farmers’ aatido adopt or not to adopt a technology depends
on; gender, age, education level, farming expeegoonservation farming experience, extension
contacts, labour availability, asset ownershipeasdo markets and natural regions. It was also
hypothesized that gender, education level, farrexjgerience, conservation farming experience,
extension visits, labor availability, asset own@ystaccess to input and output markets will

positively influence the adoption of conservatiarniing. Age, and cattle ownership were

hypothesized to negatively influence the adoptionf @onservation farming.
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CHAPTER 4: A LOGIT ESTIMATION OF FACTORSAFFECTING
THE ADOPTION OF CF IN ZIMBABWE

4.1 Introduction

The chapter presents results from the analysi©@ffarming sampled-households. It tests the
hypotheses raised in Chapter 1. The chapter spaltyfipresents the mean values and standard
deviations of the socio-economic and physical dttarsstics of the sampled households. It
further presents logit model results and discusses1. The data used for this analysis came
from the questionnaire survey that covered 416 élooigls. The study data collected on adoption
alone. This sample size was derived from 15 distsarveyed by ICRISAT. These districts were
sampled from different natural regions where ICRTSAnd other NGOs had introduced

conservation farming since 2006 up to 2010.

The socio-economic characteristics and institutidaators such as gender, age, education,
farming experience, conservation farming experiefat®our availability, extension visits, cattle
ownership, access to input and output markets, cddher asset holdings are discussed in the
contexts of their influence on adoption of constorafarming. These socio-economic and
institutional factors are incorporated into theitagodel. In running the logit model, several
combinations of the independent variables wered that only the combination corrected for
collinearity and heteroskedasticity are presentde: chapter will end by discussing the results

from this binary logistic regression model.
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4.2  Characteristics of Sample Farmers

The farm and farmer specific factors included ie thodel are based on innovation diffusion
theory, other theories, and other referenced ssuR®gers, 1995Anderson, 1992, Ryan and
Spencer, 2001Herath and Takeya, 200Shiferaw and Bantilan, 2004; Twomlow et al. 206
The selected variables for this study included gerd the household head (GENDER), age of
the household head (AGE), education level of theskbold head (EDU)- number of years spent
in school, farming experience of household headXf®E number of years in farming,
conservation farming experience of household he&@BEXP), number of extension visits
(EXTVISIT), family labor availability (FLAVAIL), acess to input market (INPUTA), access to
output market (OUTPUTM), cattle ownership (COWNJYyasther asset ownership (AOWN). A
summary of the mean values and standard deviadtues of adopters and non-adopters from

the sample farmers is presented in Table 3.
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Table 3. M ean values and standard deviation values of the independent variables

Variable All farmers | Adopters Non- t-test P-value
(416) N=322 adopters for

Gender of the household head 45.50

Male (%) 47.00 (3.20)] (3.00) 52.00 (3.21) 0.50 | 0.13

54.50

Female (%) 53.00 (2.89) (3.12) 48.00 (3.00) 0.50 | 0.13
50.53 50.88 49.20

Age of the household dead (15.69 (15.4¢ (16.39 15.68 | 0.18

Education level of the

household head 6.61(3.83) 6.56(3.94) 6.83(3.373.83 | 0.37

Farming experience of the 25.07 26.14 21.06 0.00000

household head (13.54) (13.59 (12.60) 13.39 | 21

Conservation farming 0.00003

experience of the household | 4.70 (1.65)| 4.81(1.69) 4.27 (1.42) 1.648

Number of extension visits 9.04 (2.07) 4.93 (1.8@4.42 (1.06), 91.78 | 0.0077

Family labor availability 1.38 (0.90) 1.37(0.91) .42 (0.86) 0.90 | 0.47

Access to input market 1.45(0.50) 1.44 (0.50) 1(®BO) 0.50 | 0.13

Access to output market 1.46 (1.13) 1.43(0.50) 41050) 0.50 | 0.0055

Cattle ownership 411 (5.30) 4.12(5.30) 4.08(®.01 5.06 | 0.92

Other asset ownership 1.23(0.71) 1.20(0.62) @O3B) 0.71 | 0.0037

Source: Survey data * Figures in pHresis are the standard deviation from the mean

The mean values are the average values of indeperndeables for the sample population,
adopters and non-adopters. The standard deviatiparentheses shows how far each variable is
from the mean. The t-test and the p-value assesthethor not the means of the adopters and
non-adopters are statistically different from eaxther. If the p-value is less than 0.05, the
difference between the means of the two groupsohérs is significant, but if it is greater or

equal to 0.05, the difference between the two meaosnsidered insignificant.

Table 3 shows no significant difference in the mealues for gender, age, education level,

family labour available, access to input markets] aattle ownership. Significant differences
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were found in the mean values of farming experienoaservation farming experience, number

of extension visits, access to output markets,ahdr assets ownership.

Though gender is not statistically significant, snple population had 47% of males and 53%
of females. For adopters, the proportion of matetetmales was 45.5% and 54.5% and that for
non-adopters was 52% and 48% respectively. Theageeage of the household head is 50.53
years across the 15 districts. The average agdeohousehold head for adopters and non-
adopters is 50.88 years and 49.20 years respactiMegre is no significant difference in the age
of the household head and this can be attributgedple’s preference to settle in the rural areas
around their early 50s after retiring from formahmoyment (Mazvimaviet.al., 2008).
Education level of household heads was found tsthgstically insignificant. The education
level for adopters is on average 6.56 years and $e@rs for non-adopters. This means that
households across the 15 districts are literaté Witusehold heads attaining at least primary
level education. Although this is the case, an atkda household head is more likely to make
informed decisions compared to an uneducated pdiSlboemaker, 1971; Mittal and Kumar,

2000; Doss and Morris, 2001).

On average, household heads have been engagesningaor about 25 years and there is no
significant difference across the 15 districts. pews’ farming experience (26.14 years) is
higher than that of non-adopters (21.06 years) afrall the sample farmers. The influence of
farming experience on adoption of CF is therefoxpeeted to be positive. The average
conservation farming experience of household headsss the 15 districts is 4.70 years and
there is no significant difference between adopterd non-adopters. Conservation farming

experience is higher in adopters (4.81 years) tharon-adopters (4.27 years). Extension visits



38

across the 15 districts is statistically significadn average, extension agents visited the sample
population about 9 times per year. Extension ageisited adopters about 5 times more than
they visited non-adopters. Family labor availapilg statistically insignificant with households
across the sampled districts having an average38flabour units. Labour availability is usually
constrained by illness. A chronically ill houseth@hember cannot contribute to family labour,

even the healthy members will lose production timeursing the sick.

Access to input market was not statistically sigaifit unlike access to output market. Access to
both input and output markets was measured by timebar of purchases and sales made by
farmers, respectively. Non-adopters of conservat@amming made more sales of their produce
than adopters. More sales imply that farmers getrmzome hence level of risk aversion is low.
Therefore the adoption of CF by farmers with ac¢essutput market might be positive. Further,
there is no significant difference of cattle owingpsbetween adopters and non-adopters across
the 15 districts. On average, both groups of fasnhad 4 cattle. There is a significant difference
in asset ownership between adopters and non-adogit&F in the sample population. Adopters
had fewer assets than non-adopters. Asset owneisslaigsumed to reduce the risk associated
with adopting a new technology. The relationshipMeen asset ownership and adoption of CF

might be positive.

Table 3 has also shown that of the 416 househattlsrviewed, 322 (77.4%) adopted
conservation farming while 94 households (22.6%) mbt. This is relatively lower than 90%
adoption found by Mazvimat. al, (2008). This lower adoption of conservatiomfarg was

found from a survey done after the promotion pemdctonservation farming. Some farmers
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during focus group discussions done during the esuiwndicated that they used to get free
agricultural inputs from NGOs which were promotiegnservation farming. Maybe some
farmers were using conservation farming becausgwhaated free inputs such that when NGOs

stopped extending free inputs to such farmers, #h&y stopped using the technology.

4.3  Logit Model Specification and Estimation

P(CF|Z
Given the logarithms function which sa: (E\ICI|:|Z)) =Zp+¢&

whereP(CF/Z)is the probability of adopting conservation farmiRgNCF/Z) is the probability

of not adopting conservation farming, afds a set of explanatory variables. The explanatory
variables included in the model areg Z GENDER, 4 = AGE, Z = EDU, Z = FEXP, % =
CFEXP, %= EXTVISIT, Z; = FLAVAIL, Zg= INPUTM, Zg= OUTPUTM, Zo= COWN, and
Z11 = AOWN defined in Table 1. We use a Statistical Kdge for Social Sciences (SPSS)
software, version 16.0 to run this model. SPSS ukesmaximum likelihood estimation

procedure to estimate the socio-economic and unistital factors affecting adoption.
MLE entails finding the set of parameters for whitle probability of the observed data is

greatest. The maximum likelihood estimates arevdiees for S sthat maximize the likelihood

function. The results of the estimated logit ordsnlogistic regression model are presented in

the following Table 4.
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4.4 Discussion of the Results of the L ogit M odel

Estimation of the above equation provides the foilhg coefficient estimates, standard errors,
asymptotic t-ratio and elasticity at means. A Lagtlysis using SPSS software package shows
that most of the coefficients are consistent wiyipdthesized relationships, and their tests of
significance helped to indicate their importanceeixplaining the adoption of conservation
farming by smallholder farmers. The parameter et for the model were evaluated at 5%
level of significance. The logit model estimatedulés are presented in Table 4. The logit model
used to estimate the factors determining the adoptif conservation farming is given as:

InL = exp( 1250- 0045FEXP- 200CFEXP+ 04510UTPUTM+ 0282A0WN+ ¢) ..(11)

where £= 0.740. The model of goodness of fit was seleotethe basis of the Chi-squaré, R-
statistic, and number of significant variables. TRfeindicates the percentage of dependent
variable explained by the independent variables BnEf is the error term. The F-statistic is

used to indicate the overall significance of thedeidused to check if the model fits the data).
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Variable Co_efficient Standard Asymptotic Elasticity
estimate error t-ratio at means
CONSTANT 125 0.74
Gender of the household head -0.191 0.191 -1.000 0.826
Age of the household dead 0.014 0.008 1.750 1.015
Education level of the household head -0.007 0.027 -0.259 0.993
Farming experience of the household head -0.045 0.010 -4.500% | 0.956
ﬁgSs,:r:\é?él%r;;zrmlng experience of the -0.200 0.061 P 0.819
Number of extension visits 0.003 0.005 0.600 1.003
Family labor availability 0.067 0.101 | 0663 1.069
Access to input market 0.309 0.187 1.652 1.362
Access to output market 0.451 0.190 2.374*** 1.570
Cattle ownership 0.258 0.134 1.925 0.999
Other asset ownership 0.282 0.120 2.350%** 1.326

Chi-square f(*): 60.28; -2log likelihood: 742.46; Cox and SnBf:0.075; NagelkerkeR?: 0.116;
Hosmer and Lemeshow Chi-squagg®(): 19.127, F-statistic: 8.26

Source: Survey data

The model run was significant at 0.05 LOS (Level Sifjnificance), and the F-statistics
calculated (8.26) are greater than the criticatafistic (3.48). Results show that apart from
gender, age, educational level, extension visésnilfy labour availability, access to input
markets, and cattle ownership which were not siedi$y significant in the adoption of
conservation farming, farming experience, expeeenith conservation farming, access to input
markets, and asset ownership were statisticallyifstgnt at 5% level of significance. The sign
of the constant is negative. This implies that e tabsence of these socio-economic and

institutional factors, the adoption of CF would Hdeclining. The adoption of CF however
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changes in the presence of these factors. Theordaips between adoption of CF and socio-

economic and institutional factors are discussdovhe

The dummy variable representing gender though tadtsgcally significant has a negative
correlation with adoption of conservation farmifidnis sign is contrary ta priori expectation,
and this indicates that females would take up awasen farming technology faster than males.
This result was consistent with the findings bytEpsand Rosenzweig (2010). Farmer’s age and
education though not significant were found to legatively and positively related to adoption
of conservation farming, respectively. These twoapeeters are consistent with oarpriori
expectations. The implication of these findingthigt a younger farmer with better education has

the tendency to take risk and adopt the technology.

An inverse relationship existed between the farneixgerience and the adoption of conservation
farming. An increase in the time farmers are egeda® farming by 1 year, the adoption of the
technology decreases by a factor of 0.956. Thisatneg) relationship is contrary ta priori
expectation, and findings by other researchers sscHerath and Takeya (2002), Jackson and
Watts (2002), and Adeoguet. al, (2008). Focus group discussions revealed thast mo
smallholder farmers judged their total farming exgece as starting from the first day that they
were going out with their parents to farm. Thera @ossibility that farmers may have overstated
their farming experience, yet in reality their espece is low, hence inverse relationship exists

between farming experiences and adoption.
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The study revealed that the smallholder farmerk wibre experience with conservation farming
rarely adopt the technology. This is consistenhwite findings from Bangladesh by Lee and
Stewart (1983) who found out that the potential texhnologies to conserve input use, reduce
costs, and provide economic benefits even in tloet shn could create incentives for adoption
even among renters and part-time operators. Faradopted a technology on the basis of
perceived benefits of the technology. In this stutlgas been hypothesized that experience with
conservation farming will increase the adoptioncohservation farming if the technology is
associated with several benefits. However if treeno or few benefits, farmers will not adopt
the technology. Farmers found fewer or no ben&fils conservation farming compared to their
old farming practices. This could be the reasortherinverse relationship between this variable
and the adoption of conservation farming such a@maincrease in the time farmers are exposed to

conservation farming by 1 year, the adoption oftdutinology decreases by a factor of 0.819.

Extension visits, family labour availability, andcagss to input market were also not significant
factors of conservation farming adoption as hypsitesl. As anticipated, access to output
market was found to be significant and positive.iAerease in the sale of crops by 1 tone, the
adoption of conservation farming increase by adfaof 1.57. This means that farmers with
access to output market would adopt the technoldgie farmers with limited access to output
markets would not adopt conservation farming tetdmo Lack of information about product as
well as prices might contribute to low adoption.eddunet. al., (2008) found a positive
relationship between distance from the market ahmp@on of crop production technologies.

Access to output market is therefore considerdzbta significant predictor.
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Cattle ownership though not statistically significanfluences adoption of CF positively. This is
in contrast to what was hypothesized. Farmers mibhe cattle are likely to adopt conservation
farming technology faster. Cattle ownership redubeslevel of risk associated with adopting a
new technology. A very strong relationship exisesween assets ownership and adoption of
conservation farming. Asset ownership is posijivedlated to the adoption of conservation
farming. A unit increases in the number of assether than cattle acquired increases the
adoption of conservation farming by a factor of2Z63The more assets a household acquires, the

faster that household is likely to adopt conseoratarming technology.

4.4 Summary

Results have shown that conservation farming waspted by 77.4% of the participating
households from sample farmers. From a set of smmomomic and institutional factors
investigated, there was no statistically significdifference in the mean values of adopters and
non-adopters of conservation farming in the follogvfactors; gender of the household head, age
of the household head, education level of the Hmaldehead, family labour available, access to
input markets, and cattle ownership. There wagyaifgiant difference between the population
means of the adopters and non-adopters of congervérming for farming experience,
conservation farming experience, access to outpukeh number of extension visits, and asset

ownership.

The following factors did not significantly influea the adoption of conservation farming;

gender, age, education level, extension visits,ilfatabor availability and access to input
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markets did not have a significant impact on thepddn of conservation farming. Farming
experience, experience with conservation farmicgess to output market and asset ownership
significantly influenced adoption of conservati@rhing. Farming experience and conservation
farming experience were found to negatively infleeerthe adoption of conservation farming.
Access to output market and asset ownership peBitinfluenced the adoption of conservation

farming.
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CHAPTER&: SUMMARY AND CONCLUSIONS

51 Summary

A logit model was used to analyze socio-economit iastitutional factors that influenced the
adoption of conservation farming technology in Zabtve. Data was collected by ICRISAT
through formal interviews and focus group discussiaising a questionnaire attached in
Appendix B. The questionnaires covered 416 smalliroffarmers from 15 districts across
different natural regions. These farmers were ramnygaselected from areas where NGOs were

promoting conservation farming.

Results have shown that conservation farming waspted by 77.4% of the participating
households. This is relatively lower than 90% adwptound by Mazvimavet. al, (2008). This
lower adoption of conservation farming was foundnira survey done after the promotion
period of conservation farming. Some farmers duforus group discussions done during the
survey indicated that they used to get free agucal inputs from NGOs which were promoting
conservation farming. Maybe some farmers were usiogservation farming because they
wanted free inputs such that when NGOs stoppeahéixtg free inputs to such farmers, they also

stopped using the technology.

There was a significant difference in the mean eslaf farming experience, experience with
conservation farming, number of extension visitszess to output markets, and other assets
ownership between the adopters and non-adoptersnservation farming. This implies that the
above mentioned factors might have a significafiué@mce on the adoption of conservation

farming. For gender, age, education level, famalyolur available, access to input markets, and
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cattle ownership, no significant difference in thean values between adopters and non-adopters
of conservation farming was found. This impliedttii@ese variables may have no significant

effect on adoption of conservation farming.

The study further found out that farming experieras@ conservation farming experience
negatively influenced the adoption of conservatfarming in Zimbabwe. This implies that

adoption of conservation farming decreases witlinarease in the number of years of farming
and a decrease in the number of years of farmiagases the adoption of conservation. This
implies that maybe older farmers are resistant Htange their traditional ways of farming.

Conservation farming experience has similar effe€tdecreasing the adoption of conservation
farming with passage of time since its influenceamloption on conservation farming is also

negative.

Access to output market and asset ownership hadoagspositive influence on adoption of
conservation farming. The adoption of conservatamming increases as smallholder farmers
gained access to markets where they could setl déigeicultural products. An inaccessible output
market led to a decline in the adoption of cong#mafarming. Also, the adoption of
conservation farming increased as smallholder fesraecumulated more assets. Loss of assets
will lead to a decline in adoption of conservatitarming. The influence of gender, age,
education level, extension visits, family labor iadaility, and access to input markets on
adoption of conservation farming was not significarhis implied that an increase, decrease or

no change in these factors would not affect thgpadio of conservation farming.
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5.2 Policy Recommendations

Empirical results showed that variables such asiifeg experience and conservation farming
experience have significant negative effect on &dopof conservation farming technology.
Though it might seem rational to target the farmef®o have many years of farming, in
promoting conservation farming, the adoption by tnioup of farmers is low and declining with
more years in farming. It is therefore advisablattin order to increase the adoption of
conservation farming by interested organizationd anthe government, farmers with lesser

experience should be targeted.

Access to output market and asset ownership hadoagspositive influence on adoption of
conservation farming. Poor access to output markk$sourages farmers from adopting
conservation farming. Improving farmers’ accessotdput markets also gives farmers the
capacity to purchase assets. Increase in assetrgvimanay also accelerate the adoption of
conservation farming. However, in smallholder fargnicommunity of Zimbabwe, output
markets are either not there, poorly functioningqalistant from farmers depending on the area.
Government plays a vital role in creating a favéggiolicy environment that will increase the
adoption of conservation farming. The role of pplgupport should ideally be able to create
output markets in areas where there are no outpukets or are a distant away from farmers,
strengthen existing poorly functioning markets ieas where output markets are not functioning

well and, link farmers to both new and already &xgsoutput markets in all these areas.

The influence of gender, age, education level, resite visits, family labor availability, and
access to input markets on adoption of conservd#ioning was not significant. Since a change

in any of these factors will not significantly afteadoption of conservation farming, this study
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recommends that policy-makers and development @gerdo not focus on them if their
objective is to alter the adoption of conservatiamming technology. Targeting farmers on the
basis of their gender, age, education level, exdangsits, family labor availability, or access to

input market may be a waste of time, money and Inuresources and other resources.

5.3 Conclusions

The main objective of this study was to estimagefticttors that affect adoption of conservation
farming so as to provide insights to other reseas;hand policy makers responsible for the
development and promotion of conservation farmiftge study was guided by the diffusion of
innovation theory, other theories and findings frotiher adoption studies. The data collected by
ICRISAT from 416 smallholder farmers from 15 distsi across different natural regions was
analyzed using a binary logistic regression modelid maximum likelihood estimation
procedure. Results showed that there was a signifidifference in the mean values of farming
experience, experience with conservation farmingnloer of extension visits, access to output
markets, and other assets ownership between thgtemdoand non-adopters of conservation
farming. There was no significant difference in thean values of age, education level, family

labour available, access to input markets, antecatnership.

Furthermore, farming experience and conservatiomifay experience were found to negatively
influence the adoption of conservation farming imdabwe. Access to output market and asset
ownership had a significant positive influence ato@ion of conservation farming. These
results have policy implications. The study recomdesl the government to create output

markets, strengthen the existing output markets|, laxking farmers to output markets. In
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addition, the study proposed to promoters of coadEmn farming to consider targeting

inexperienced farmers if they anticipate an inaeashe adoption of conservation farming.

5.4 Areas of Further Research

The research concentrated on estimating the sccoeenic and institutional factors that
influenced the adoption of conservation faming.tuFel studies may estimate the same or other
socio-economic and institutional factors which meffected the incidence of adoption, the
intensity of adoption, and probability of adoptioh conservation farming. Other studies may
investigate the impact of conservation farming ssrdifferent natural regions. In addition,
future studies may include an evaluation of envimental externalities such as carbon
sequestration, eutrophication and erosion, to gife@ler understanding on the cost and benefits

of conservation farming.

This study used a binary logistic regression mated the maximum likelihood estimation
procedure to estimate the factors determining tteption rate of conservation farming. Future
researchers may decide to use other different rdstisoch as the probit, tobit or any other
model depending on the nature of the data amorgy atinsiderations to investigate the effects
of different factors on the adoption of conservatiarming. Further, since adoption can change
over time, future research may want to validatefthaéings from this study by conducting the

same study but at a different point in time.
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APPENDIX A: ALOGIT MODEL RESULTS

LOGIT VARIABLES Adoption
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IMETHOD=ENTER GENDER AGE EDUCAT AOWN FEXP CFEXFOMWN
EXTVISIT FLAVAIL INPUTM OUTPUTM
LOWN
IPRINT=GOODFIT CORR
JCRITERIA=PIN(0.05) POUT(0.10) ITERATE(20) CUTH).

[DataSet1] C:\Users\user23\Desktop\thesis_290ct30Dec2011\Analysis\analysis 31Dec201
1\DATASET_W_RUN_MODEL.sav

Block 1: Method = Enter

Omnibus Tests of M odel Coefficients

Chi-square |df Sig.

Stepl Step [55.170 11 .000

Block ]55.170 11 .000

Model ]55.170 11 .000
Modd Summary

-2 Log Cox & Snell R|Nagelkerke R

Step |likelihood Square Square
1 707.084 .073 113

a. Estimation terminated at iteration number 4 beea
parameter estimates changed by less than .001.

Hosmer and Lemeshow Test



Step

Chi-square

df

Sig.

10.077

8

.260

Contingency Tablefor Hosmer and L emeshow Test

Adoption = Yes Adoption = No
Observed [Expected [Observed |Expected |Total
Stepl 1 69 66.837 |3 5.163 72
2 68 63.888 |4 8.112 72
3 62 61.994 |10 10.006 |72
4 61 60.583 (11 11.417 |72
5 57 59.104 |15 12.896 |72
6 55 57.110 |17 14.890 |72
7 56 54.964 |16 17.036 |72
8 45 51.816 |27 20.184 (72
9 45 48.000 |27 24.000 |72
10 47 40.706 (29 35.294 |76

Variablesin the Equation
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B S.E. Wald df Sig. Exp(B)
Stepf GENDER [-.261 195 1.789 1 181 770
AGE .015 .009 2.945 1 .086 1.015
EDUCAT |-.013 .027 225 1 .635 .987
AOWN .298 133 5.027 1 .025 1.347
FEXP -.044 .010 19.039 |1 .000 .957
CFEXP -.182 .061 8.842 1 .003 .833
EXTVISIT |.003 .005 317 1 573 1.003
FLAVAIL |.050 .104 232 1 .630 1.051
INPUTM |.339 191 3.143 1 .076 1.403
OUTPUTM|.497 195 6.490 1 .011 1.644
LOWN -.001 .017 .006 1 .938 .999
Constant [-1.279 754 2.881 1 .090 278

a. Variable(s) entered on step 1: GENDER, AGE, EBUCAOWN, FEXP, CFEXP,
EXTVISIT, FLAVAIL, INPUTM, OUTPUTM, LOWN.
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APPENDIX B: HOUSEHOL D QUESTIONNAIRE
Confidential

Conservation Farming Survey, 2009/10
ICRISAT — Matopos Research Station

Please ask the household whether they are wilbrgatticipate in this survey interview. In mostesasghese are the same households
interviewed in 2007/08 season and explain that ieevaking a follow up to conservation farming pi@es they are involved in. It is
important to let the respondents know that thiglasined to be a panel survey and we will be makinglar follow-ups in the coming
periods. Explain that we are interested in loolkatgpportunities for improving crop management.f@eslents should understand
that participation in this survey, and the answeowided, will not influence whether this househmdeives assistance of any sort in
the future. All data are kept confidential. Theules are to help ICRISAT improve its technical sapgor farmers throughout the
drier regions of the country.

If this household does not want to participates 8tiould be noted on the sample list.

Date: Enuimerat
Province: District:
Ward: Village:

Household Local Name:
(This could be an informal name for the househiold,most commonly used by locals)

Respondent should be an adult who is a main decis@ker relating to cropping activities for thisusehold. If husband and wife
jointly manage the crops, both should be intervigtogether. Participation of the wife should be amaged.



1. HOUSEHOLD HEAD CHARACTERIZATION
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Name (NB. This could be one person
participating in all the sections
below. Please repeat the same

names to fill in the sections)

Relation to Head
of Household

1=Head
2=Spouse
3=Son/Daughter
4=Cther relative

5=0ther non-relative

Gender
1=Male

2=Female

Age

(Years)

Years
spent
in
school

Year first
started
farming on
his/her
own?

Interviewed
in 2009

1=Yes, 2 =No

RESPONDENT1

RESPONDENT2

HEAD
HOUSEHOLD

HEAD

2. In which year did this household start practicing conservation farming (digging planting basins)?

2a) In which year were you first trained on conservation farming (Formal training)?

2b) Are you currently practicing CF (digging planting basins)?

1=yes, 2=no

2¢) If you have disadopted digging planting basins (If answer to 2b is NO), what other components related to CF have you continued
to practice in other plots?

1=Mulching, 2=Rotation, 3=Timely weeding, 4= Spot application of fertility amendments, 5= other (SPECIFY)
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PLOT LOCATIONS

3. Next we would like to draw a map that outlines your fields and homestead. Start by showing your homestead compound. Then
draw the fields closest and furthest in a picture on the ground. Our enumerator will transcribe this to this page. Show any major
landmarks near your homestead/fields like roads, school, and borehole. Please try to estimate the distance to the basin pl ot to

scale (Also label the plot locations i.e. homestead, distant, garden, and hired plots)

An example is given below.

)

Mia; xe
non CF

v
1857 Week. plpy

P D)

[.a"-l z

47 You 5o

‘,r/‘w'ﬂaw

J’O derwe T;WV\



3. Next we would like to draw a map that outlines your fields and homestead. Start by showing your homestead compound. Then
draw the fields closest and furthest in a picture on the ground. Our enumerator will transcribe this to this page. Show any major
landmarks near your homestead/fields like roads, school, and borehole. Please try to estimate the distance to the basin pl ot to

scale (Also label the plot locations i.e. homestead, distant, garden, and hired plots)

PLEASE DRAW THE PLOT MAPS HERE
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CONSERVATION FARMING PRACTICES

4. Next we would like to know the background of your CF plots. Have you consistently dug basins on your CF plots and maintained
the same planting stations each year? If there are changes what are the reasons for those changes? (Please NOTE the plot numbers
should correspond with numbers on the field map on Qn. 3.)

Status of CF Plot CF Crop Plot size When Have you After you started What was the Have you | If No why?
Practice Location plot did you dug CF practices on primary reasons used
# :Mfze 2=W. start basins on | this plot, which for not digging same 1=Basins no longer
1=garden orgnim size | Units digging | this plot seasons did you basins in some planting visible
3=R. Sorghum 4=P, basins every not dig basins? seasons stations _
2=homestead Millet 1=acres | on this year since 1° 2=Crop rotation
2=ha plot? since you 1=2008/09, 1=Labor intensive | year
3=distant o= Sroundnut (year) | first 2=2007/08, 3=Other (specify)
field PR 3=m’ started? 3=2006/07, 2=Input shortages | 1=Yes
. 7=Bambaranut 4=2005/06,
4=land hired 8=Cotton 1=Yes 5=2004/05, 3=NGO left 2=No
from 6=0THER
neighbours =i (SFECY) 2=No (Specify) 4=Other (specify)
2009/10
Season CF
Plots
Other CF 2
Plots
Established 2
in the Past
and Now >
on Non-CF
Practice
2




5. What components of CF techniques have you applied this season?

64

CF plot number (This should be the same as in the
plot map)

Plot # Plot #

Plot #

Plot #

Plot #

Year First established CF plot (This should be the
same as in Q4)

Technique

Did you apply this practice in

the current season (2009/10)

(1=Yes, 2=No)

1=Winter weeding

2=Application of mulch

3=Digging planting basin

4=Spot application of manure

5=Spot application of basal fertilizer

6=Spot application of top dress fertilizer

7=Timely weeding

8=Crop Rotation - Any at all since you first
started CF practice in this plot

9=Inter Cropping




6. Do you have any other particular questions about CF practices? What are these?

a)

b)

c)
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CROPS PLANTED AND SOURCE OF INPUTS
7a. For the 2009/10 season please tell us the crops planted in your CF plots and source of inputs used?

(Please NOTE the plot numbers should correspond with numbers on the field map on Qn. 3.)
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Plot
Location

1=garden
2=homestead

3=distant
field

4=land hired
from
neighbours

PLOT
NO.

Crop
1=Maize

2=W.
Sorghum

3=R. Sorghum
4=P. Millet
5=Groundnut
6=Cowpea
7=Bambaranut
8=Cotton

9=0Other
(SPECIFY)

Is plot
securely
fenced
or not?

1=Yes

2=No

Date
planted

Wk/mth

Area planted

Quantity of seed

used

Size

Amount

3=20It
Bk,

4=90kg
bag,

5=Small
(250ml)
cup,

6=Large
(500ml)
cup,

Source of
seed used

1=Local | shop

2=Distant shop

3=NGO Current
(NAME)

4=NGO Previous
(NAME)

5=GOVT/Maguta
6=GMB/ARDA
7=Local farmer

8=0wn Stock —
from previous
harvest

9=Retained seed
from other
sources

10=0ther
(SPECIFY)

Did you
apply
any
manure?
1=Yes

2=No

Did
you
apply
any
mulch?
1=Yes

2=No

Quantity of
basal fertilizer
used

Amount

3=20It
Btk,

4=90kg
bag,

5=Small
(250ml)
cup,

6=Large
(500ml)
cup,

Source of
basal
fertilizer

1=Local shop

2=Distant shop

3=NGO (NAME)

4=GOVT/Maguta

5=GMB/ARDA

6=Local farmer

7=0ther
(SPECIFY)

Quantity of top
dressing
fertilizer Used

Amount | Unit

1=kg,

2=50kg
bag

3=20It
Bk,

4=90kg
bag,

5=Small
(250ml)
cup,

6=Large
(500ml)
cup,

Source of
top
dressing
fertilizer

1=Local shop
2=Distant shop
3=NGO (NAME)
4=GOVT/Maguta
5=GMB/ARDA
6=Local farmer

7=0ther
(SPECIFY)
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CROPS PLANTED AND SOURCE OF INPUTS

7b. For the 2009/10 season please tell us the crops planted in your Non CF plots and source of inputs used?
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(Please NOTE the plot numbers should correspond with numbers on the field map on Qn. 3.)
ro illage s plo ate rea uantity o ource 0 i i uantity o ource o uantity o ource 0
0 PLO | Crop Tillag Is plot Dat Al tity of S f | Did Did tity of S f tity of S f
Locatio T metho | secure | plant planted seed used seed you you basal fertilizer basal top dressing top
NO. | 1=Maize d ly ed used apply apply | used fertilizer fertilizer Used | dressing
n W fenced any any fertilizer
s;rg'hum 1=man or 1=Local | manur mulc 1=Local shop
1=garden ual with | ot Siz | unit Amou | Unit | 5" e? h? Amou [Unit | Amou | Unit | 1=Local shop
- hand - _ _ =Distan
— 3R hoe(no Widmt | e e nt 2=Distant 1=Yes 1=Yes | nt shop i 2=Distant
2=homeste Sorghum 1=Yes h es 1=kg, St 1=kg, 1=kg, N
n CF) - shop
e o il 2=hal _ 2=No | 2=No : 3=NGO :
4=P. Millet ' 2=No 2250k | 3_nGO 250k | (\AME) 2=50k 4eNGO
S, 2=anim 3= m?2 g bag Current g bag g bag
3=distant sepmrn || & e (NAME)
> = 4=GOVT/M
field ut powere 3=201t 32201t | = 3=201t
d Btk, 4=NGO Btk, Btk, 4;GOVTIMag
u
4=land 6=Cowpea o0 Previous 1o0k 5=GMBJ/ARD 1o0k
hired from = = (NAME) = A = _
i 7=Bambara 3=tract g bag, g bag, g bag, 5=GMB/ARD
neighbours or A
nut powere 3;G°VT’Mag 6=Local
f .
8=Cotton ¢ 5=Sm 5=Sm armer 5=Sm 6=Local
all CENEED all all fainey
o—0ther @som | 5 (250m ZS:S;(‘;’FY) (250m
(SPECIFY) ) cup, 1) cup, 1) cup, (7;3;(1;::\()
7=Local
6=Lar farmo;a 6=Lar 6=Lar
ge ge ge
(500m u (500m (500m
1) cup, 8=0Own Stock 1) cup, Da,
— from
previous
harvest
9=Retained
seed from

other sources

10=0Other
(SPECIFY)
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7b. Continued............

7b. For the 2009/10 season please tell us the crops planted in your Non CF plots and source of inputs used?

(Please NOTE the plot numbers should correspond with numbers on the field map on Qn. 3.)
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Plot PL Crop Tillag Is plot | Date Area Quantity of Source Did Did Quantity of Source
Locatio oT e secur plant planted seed used of seed you you basal of basal
NO. | 1=Maize meth ely ed used apply apply | fertilizer fertilizer
n oW od fence any any used
. dor 1=Local | manur mulc 1=Local
Sorghum
1=garden 1= - n n . shop s P . shop
man | not? Siz | unit Amou | Unit e’ h? Amou | Unit
= ual Wk/mt = = —
2=homest ; R.h il h € =y nt 2=Distant 1=Yes 1=Ye nt 2=Distant
- orghum 1=Yes es 1=kg, | shop s 1=kg, | shop
ead hand 2=ha] 2-No
4=p. Millet | hoe(no _ 2=50k | 3-NGO 2=50k | 3=NGO
n CF) 2=No 2 ba 2=No i
3=distant 3=m gbag | current gbag | (NAME)
field 5=Ground (NAME)
ie .
e 2=anim 3=20lt 3=201t | 4-GoOVT/Ma
al Btk, 4=NGO Btk, guta
4=land 6=Cowpea powere Previous
hired from d 4=90k | (NAME) 4=90k | 5=GMB/AR
. = bag, bag,
nelghbour 7=Bambar g bag g bag DA
s anut A 5=GOVT/Ma
guta 6=Local
8=Cotton @ 5=Sm 5=Sm | tarmer
powere all 6=GMB/AR cll
9=Other d (250 DA (= 7=Other
(SPECIFY) ) il (SPECIFY)
S 7=Local ek
farmer
6=Lar 6=Lar
ge ge
8=0wn
(;)80 Stock — from E:SO
previous
et harvest it
9=Retained
seed from
other
sources
10=0ther
(SPECIFY)

Quantity of
top dressing
fertilizer
Used

Amou | Unit
nt

5=Sm

(250
ml)
cup,

6=Lar
ge
(500
ml)
cup,

Source
of top
dressing
fertilizer

1=Local
shop

2=Distant
shop

3=NGO
(NAME)

4=GOVT/Ma
guta

5=GMB/AR
DA

6=Local
farmer

7=Other
(SPECIFY)
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QUANTITY HARVESTED

72

8a. How much did you harvest on the CF PLOT this cropping season (2009/10)? (Data on CF Plot No., Crop and Area planted should
match that of Table 7a)

Plot No.

Crop
1=Maize

2=W. Sorghum
3=R. Sorghum
4=P. Millet
5=Groundnut
6=Cowpea
7=Bambaranut
8=Cotton

9=Other (SPECIFY)

Area Planted

Size Units
1=acres
2=ha]

3=m

Number of
weeding
per plot

Have you
harvested

already or not?

1=Actual Harvest

2=Expected
harvested

Quantity harvested

Grain/Shelled

estimate
(With cobs / unshelled)

Amount | Units Amount | Units
1=kg, 1=kg,
2=50kg bag 2=50kg bag
3=20It Btk, 3=20It Btk,
4=90kg bag,, 4=90kg bag,
7=Scotch Cart, 9=5It Bkt,
8=Wheelbarrow, 10=Bale,

9=5It Bkt,
10=Bale,

11=200It Drum

11=200It Drum
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8b. How much did you harvest on NON-CF PLOTS this cropping season (2009/10)? (Data on Non-CF Plot No., Crop, and Area planted
should match that of Table 7b)

Plot
No.

Crop
1=Maize

2=W. Sorghum
3=R. Sorghum
4=P. Millet
5=Groundnut
6=Cowpea
7=Bambaranut
8=Cotton

9=0Other
(SPECIFY)

Area Planted

Size

Units
1=acres
2=ha

3=m

Number of
weeding
per plot

Have you
harvested

already or not?

1=Actual Harvest

2=Expected
harvested

Quantity harvested

Grain/Shelled

estimate
(With cobs / unshelled)

Amount | Units Amount | Units
1=kg, 1=kg,
2=50kg bag 2=50kg bag
3=20It Bk, 3=20It Btk,
4=90kg bag, 4=90kg bag,
7=Scotch Cart, 9=5It Bkt,
8=Wheelbarrow, 10=Bale,

9=5It Bkt,
10=Bale,

11=200It Drum

11=200It Drum
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8b. Continued......
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8b. How much did you harvest on Non-CF plots this cropping season (2009/10)? (Data on Non-CF Plot No., Crop, and Area planted
should match that of Table 7b)

Plot
No.

Crop
1=Maize

2=W. Sorghum
3=R. Sorghum
4=P. Millet
5=Groundnut
6=Cowpea
7=Bambaranut
8=Cotton

9=0Other
(SPECIFY)

Area Planted

Size

Units
1=acres

2=ha

Number
of

weeding
per plot

Have you harvested
already or not?

1=Actual Harvest

2=Expected harvested

Quantity harvested

(With cobs / unshelled)

Grain/Shelled estimate

Amount

Units

1=kg,

2=50kg bag
3=20It Bk,
4=90kg bag,
7=Scotch Cart,
8=Wheelbarrow,
9=5It Bkt,
10=Bale,

11=200It Drum

Amount | Units

1=kg,
2=50kg bag
3=20It Btk,
4=90kg bag,
9=5It Bkt,
10=Bale,

11=200It Drum
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INPUT MARKET ASSESSMENT

9. Next, we would like to assess the availability of input and output markets in your community and how accessible these markets are

9a) In the current season (2009/10) did you purchase any cropping inputs from retail outlets (whether local or distant)? 1=Yes,
2=No

9b) In the previous season (2008/09) did you sell any of your crops harvested and livestock? 1=Yes, 2=No

9c) Please indicate the market sources and input prices for the inputs you purchased/ and or sold. (If you did not purchase any inputs
or sold any produce, you may indicate local prices if you know them)
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INPUTS BOUGHT (2009/10 SEASON)

PRODUCE SOLD (2008/09 SEASON)

Inputs
(Seed &
Fertilizer)

1=Maize

2=W.
Sorghum

3=R. Sorghum
5=Groundnut

30= Basal
fertilizer

31=Top
dressing
fertilizer

Where
bought

1=Local retail
shop

2=Distant retail
shop

3= Wholesaler

4=Seed
Company

5=GMB/CottCo

Others
(SPECIFY)

Distan
ce
(km)

Quantity Cost per Unit

Bought

Amou Unit Price Unit

nt (Specif
1=kg, y the 1=kg,

Curren

2=50kg cy) 2=50kg
bag bag
3=20It 3=20It
Btk, Bk,
4=90kg 4=90kg
bag, bag,

Produce
1=Maize

2=W.
Sorghum

3=R.
Sorghum

5=Groundnu
t

51=Cattle
52=Goats
53=Sheep

54=Chicken
s

55=0ther
Livestock

Where
sold

1=Local
retailer
shop/butcher
y

2=Private
Trader

3=
Wholesaler

5=GMB

Others
(SPECIFY)

Distan
ce
(km)

Quantity Sold Selling Unit
Price
Amoun Unit Price Unit
t (Specify
1=kg, the 1=kg,
Currenc
2=50kg y) 2=50kg
bag bag
3=20It Btk, 3=20lt
Btk,
4=90kg
bag, 4=90kg
bag,
51=Lvstk
51=Lvstk




LIVESTOCK AND ASSET OWNERSHIP

10. What is the size of your livestock and household asset owned?

LIVESTOCK OWNED

ASSETS OWNED

Livestock class

Current Numbers

Type of Assets

Current Numbers

1=0xen (Including Bulls) 1=Plough
2=Cows 2=Scotch Cart
3=Calves 3=Cultivator
4=Goats 4=Harrow
5=Sheep 5=Tractor
6=Donkeys 6=Wheelbarrow
7=Chickens 7=Bicycle
8=Guinea Fowls 8=Television

9= Others (SPECIFY) 9=Radio

10=Cell phones

11=0ther (Specify)
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HOUSEHOLD DATA
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11. We would like to review the size and membership of this household. This will include people who normally reside here for more than 2 months

per year.
Gender Changes in number in Number in How many | How many How many
_ Household members members are | members
Age Number in household have been | currently are currently
group household Current chronically | contributing | contributing
(Years) ill (sick to FULL time | to PART
15 h more than on farm labor | time on farm
months ;
ado Birth | Deaths | Left Moved 40 days) in labor
ado the past 12
household | into months
household
Male
0-5 Female
6-17 Male
Female
18-39 Male
Female
40-64 Male
Female
Above 65 | Male
Female

Please thank the respondent for his/her assistance. Ask if he/she has any questions. Record these questions.
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