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ABSTRACT

This paper applies the Average Treatment EffectEATramework on data obtained from a
random cross-section sample of 594 farmers in Matawdocument theactual and potential
adoption rates of improved groundnut varieties Hradr determinants conditional on farmers’
awareness of the technology. The fact that ndiaafhers are exposed to the new technologies
makes it difficult to obtain consistent estimateks pmpulation adoption rates and their
determinants using direct sample estimates andicidsadoption models such as probit or tobit.
Our approach tries to control for exposure andcsiele bias in assessing the adoption rate of
technology and its determinants. Results indidaa¢ only 26% of the sampled farmers grew at
least one of the improved groundnut varieties. Huential adoption rate of improved
groundnut for the population is estimated at 37%d #me adoption gap resulting from the
incomplete exposure of the population to the impbgroundnut is 12%. We further find that
the awareness of improved varieties is mainly gificed by information access variables, while
adoption is largely influenced by economic constai The findings are indicative of the
relatively large unmet demand for improved grouridrarieties suggesting that there is scope
for increasing the adoption rate of improved grauridrzarieties in Malawi once the farmers are
made aware of the technologies and if other camssrauch as lack of access to credit are

addressed.
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1 Introduction

The belief that improved technology adoption invihy a Green Revolution has generated
enormous interests among researchers and developmastitioners to understand the process
and barriers to technology change and adoption.hasiping on the possibility of a achieving a
Green Revolution through technology adoption, Esan@003) reports that although it is not
widely realized, the 1980s and 1990s were the decad high productivity growth in crop
agriculture most of which came from yield gainsutésg from crop genetic improvement,
including both the diffusion of existing varietiaad the development of new varieties. Three
key successes have been reported along the patth@ving a Green Revolution in Africa in
the last four decades and they include (i) an as®an the number of new released varieties, (ii)
a positive and increasing trend in the rate of &dapf modern varieties, and (iii) while yield
increases may not wholly be attributed to varigtgdrovement, their steady increase in the past
four decades provide further evidence that ther@otential for further improvement in
productivity. Nonetheless, the trends in produttivimprovement and food security have
uneven across different regions in the world. Baneple, while hunger and malnutrition has
tended to decline in some parts of the world, Afinca, more than one third of the population
endures food insecurity which is manifested inftiven of under-nourishment and malnutrition
(Union Africaine, 2005) and the number of peopleirig hunger continues to rise each year.
Scholarly literature reports on a number of drivefsuch a phenomenon in Africa such as the
adverse climatic conditions, eg. drought, and otbens of extreme weather that are associated

with negative impact on agricultural productivity.

Literature on agricultural technology adoption f@sused on, risk, uncertainty ( eg Koundouri
et al, 2006, and Simtowe et al, 2006), institutiar@nstraints, human capital, input availability
imperfect information ( e.g Feder et al. 1985; Epstnd Rosenzweig 1995), and infrastructure
as potential explanations for adoption decisiormwvéler, as reported by Uaeieni et al (2009), a
more recent strand of literature focuses on soe@ivorks and learning. Explaining the
significance of social learning in the adoptionqass Foster and Rosenzweig (1995) report that
farmers may initially not adopt a new technologcéuse of imperfect knowledge about its
management; however, adoption eventually occurs tduewn experience and neighbors'
experience. Consistent with this notion, Conley &ily (2002) observe that in Ghana, farmer
adoption of fertilizer is related to changes ifoimation about the fertilizer productivity of

his/her neighbour to the extent that farmers & used more fertilizer when a neighbour



experienced higher than expected profits when Hmpyly more of it. The process of social
learning involves awareness creation about aovaion hence it falls with the paradigm of
the innovation-diffusion model which states thathough an innovation may be technically
and culturally appropriate, it may not be adopte@ do asymmetric information and high
search cost (Uaiene et.al., 2009., Smale et &#4)19

Related to technology awareness is the percepliontahe technology by the potential adopter.
Adoption literature states that the perceived laites of the technology condition adoption
behaviour of farmers. This means that once expdgeithe technology, farmers will gather

information about technology attributes which wdiétermine whether or not to adopt it. As
reported by Ashby and Sperling (1995) with fullarmhation about a technology, farmers may
subjectively evaluate the technology differentharthscientists. Consistent with this notion,
Uaiene et.al (2009), assert that its is thus cracianderstand farmers’ perceptions of a given
technology in the generation and diffusion of neahinologies and farm household information
dissemination.

The third strand of adoption literature explain®g@ttbn from the point of what Uaiene et.al

(2009), call theeconomic constraint model. Based on this moded @dso Shampine, 1998) it is

assumed that adoption is conditioned upon thdahilily of inputs ( eg. access to credit, land,

labor etc).

Dryland legumes are believed to offer enormous dppdy for reducing food insecurity and
poverty in the semi-Arid Tropic especially due toeit adoptability to harsh economic
conditions and their high likelihood to be adoptadthe poor and vulnerable communities.
Consequently the International Crops Researchtustior the Semi-Arid Tropics (ICRISAT),
in collaboration with national partners, has depelb and released a number of improved
groundnut  varieties as away of improving grouridproductivity and competitiveness. In
Malawi, varieties released and that are promotedctonmercial production include; CG?7,
ICGV-SM 90704 (Nsinjiro), JL 24 (Kakoma), and IGQ9B1 (Baka). The earlier releases
include Chalimbana, Chitembana, Mawanga, Manipiatad RG 1. However, the adoption of
the improved varieties by smallholder farmers remadow. During the 2004/05-2007/08 period,
only 40% of the total harvested groundnut area 4880ha) was covered by improved
groundnut varieties and only 26% of the farmerspaeld improved groundnut varieties. The
main constraint to the adoption of improved grourtdrarieties by farmers has been the lack of
access by farmers to sufficient quantity of impibgeed. Presently, there is absence of a stable

and commercially viable groundnut seed market agacé farmers recycle grain and use as
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seed. Furthermore, the participation of privateéra in the marketing of groundnuts and other
grain products following the market liberalizationthe 1980s led to the closure of a number of
ADMARC selling points that previously acted as magmurces of groundnut seed, further

aggravating the problem of seed constraints amoadarming communities.

In Malawi, although a number of improved groundwatieties have been released, tlaatual

adoption rates by smallholder farmers remains ivelgt low. Following the release of these
improved groundnut varieties they were introducedarmers through participatory varietal
selection (PVS), on-farm research trials and farfredd days. It was anticipated that farmers
would have to continue disseminating them throungirtinformal channels, such as the farmer-
to-farmer exchange of information, however, a réstady by Simtowe et al. (2009a) reports

that the new varieties are only partially known dlgout 60% of the farming population.

The fact that not all farmers are exposed to e technologies makes it difficult to obtain
consistent estimates of population adoption rates their determinants using direct sample
estimates and classical adoption models such dstmotobit (see for example Diagne and
Demont (2007), Dimara and Skuras (2003), Besley @ase (1993) and Saha et. al., (1994)).
The objective of this paper is to assess the aaundl potential adoption rates of improved
varieties of groundnuts and their determinantsgisiimrvey data collected from Malawi. We use
the Average Treatment Effect (ATE) estimation fraraek proposed by Diagne and Demont
(2007) and use survey data from Malawi to providéingates of the actual and potential
adoption rates of improved varieties of groundrand their determinants. Although theidy
focuses on the diffusion paradigm, we follow Adasamd Zinnah, (1993) and Gemeda et al., 2001)
to strengthen the explanatory power of our adoptimael by including variables that belong to the

category of the perception paradigm as well asetieted under the economic constraint model.

The paper is organized as follows: Section 2 mprissa discussion on groundnut production and
significance while the ATE framework for estimatiagoption rates and their determinants is
presented in section 3. Section 4, describes tiglgay methodology and the data. The Results

and discussions are presented in section 5, wédligos 6 concludes.

2 Groundnut Significance and production in Malawi

Groundnut is an important legume crop for most at the world. Although groundnut

originated in South America, it is now widely pladtin tropical, sub-tropical and warm



temperate areas in Asia, Africa, North and SoutheAoa, and Oceania (Freeman et al. 1999)
and it is the most widely cultivated legume in MailaThe crop provides a number of benefits
to smallholder farmers in developing countriesMalawi and Senegal, for example, groundnuts
account for 25 and 60 percent of household’s ajual income, respectively (Diop et al.

2003). Furthermore, as a legume, groundnut fixesospheric nitrogen in soils and thus
improves soil fertility and saves fertilizer costs subsequent crops. This is particularly
important when considered in the context of théngisprices for chemical fertilizers which

makes it difficult for farmers to purchase them.

Groundnut also forms an important component of lootal and urban diet through its provision
of valuable protein, edible oil, fats, energy, mais, and vitamins. This crop is consumed as
such or roasted (more than 32% of supply) or psmErtsnto oil (about 52% of supply). In

livestock-farming communities, groundnut can beduse a source of livestock feed and
increases livestock productivity as the groundrailim and seed cake are rich in digestible

crude protein content.

In 2005, Malawi ranked 2Din the world groundnut output, producing 161,168st valued at
US$77.9 million (Nakagawa et al. 1999). Simtowale{2009b) reports that Malawi ranked as
the 13" largest producer of groundnut in Africa in theipdr2001-2006.. During the period
2001-2006, Malawi produced an annual average ofthédsand tons of groundnuts per year,
which accounted for 2% of the total production ifrida. Within Malawi, groundnut is the most
important legume and oilseed crop both in termsthaf total area cultivated as well as
production). The average annual cultivated areagfoundnuts for the period 1991-2006 (171
thousand hectares) accounted for 27% of the tgairhe land (Simtowe et al. 2009b),

In Malawi, although produced in the entire countilye central and southern Agricultural
Development Divisions (ADDs) of Kasungu, LilongwkKasungu, Machinga, and Blantyre
accounts for more than 75% of the total area pthtdegroundnuts. In Kasungu, harvested area
for groundnuts was about 22% of the maize arealewhiLilongwe it was about 17% in the
year 2008.

With regard to the utilization of groundnuts, mdnan half the groundnut harvested worldwide
is crushed into oil and meal (Freeman et al., 199Bhe worldwide groundnut oil production
increased from 2.5 million tons in 1961 to 5.6 il tons in 2006 (Simtowe et al 2009b). The

groundnut oil share in the total world’s oil protioa declined from 4.8% in the period of 1961-
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1989 to 2.9% in the period of 1990-2006, in pade do a rapid increase in vegetable oil
production (FAOSTA 2008). In Malawi, about twortts of groundnut produced by households
is consumed on-farm. The remaining one-third ikegisold on the domestics market as raw

groundnuts or processed into cooking oil.

3 Empirical Framework

The analysis in this paper is guided by a theaaefimmework of technology adoption under
partial population exposure proposed by Diagne@chont (2007). The framework is relevant
in this analysis because although a number of ghouinvarieties have been released and
disseminated in Malawi, a very small fraction of flarming population has been exposed to the
technologies. Diagne and Demont (2007) argue \ingn a technology is new and the target
population is not universally exposed to it, theserved sample adoption rate is not a consistent
estimator of the true potential population adoptiate. Likewise, classical approaches to the
estimation of the determinants of adoption (e.gbjirand tobit models) yield biased and

inconsistent estimates even when based on a rapdaielcted sample..

Diagne and Demont (2007) further argue that thigr@gch is necessary because commonly
used estimators of adoption rates suffer from eittleat is known as “non-exposure” bias or
from “selection bias and yield biased and incoesisestimates of population adoption rates
even when based on a randomly selected sampleisBartswith this notion, Besley and Case
(1993) Saha et al.(1994), and Dimara and Skura3)26Row that the non-exposure bias also
makes it difficult to interpret the coefficients dhssical adoption models when the diffusion of
the technology in the population is incomplete trees coefficient jointly measure the exposure
and adoption. Diagne (2006) shows that the clalsgittasample adoption rate is a joint estimate

of the likelihood of exposure and of the subseqaeiption.

The non-exposure bias results from the fact thahdas who have not been exposed to a new
technology cannot adopt it even if they might hedwee so if they had known about it (Diagne,
2006). This fact leads to the observed sample amopate to always underestimate the true
population adoption rate when exposure of the i to the new technology is incomplete.
The sample adoption rate within the sub sampleuwhérs exposed to the technology is also not

a consistent estimate of the true population adaptite (even if the sample is random). In fact,



the sample adoption rate among the exposed isyliteloverestimate the true population
adoption rate because of a positive populationctele bias by which the subpopulation most
likely to adopt gets exposed first. The sourcepasitive selection bias include farmers’ self
selection into exposure and the targeting of psgive farmers by researchers and extension
workers (Diagne 2006). Selection bias occurs bexdasner’ exposure to the technology is
usually not random. It is likely that national prams and researchers will target technologies at
farmers and regions that have a higher propensitadopt and this leads into a positive
population selection bias. Secondly, it is mosglifkthat farmers looking for new technologies

will self-select into exposure will be the firstkaow about the existence of the new technology.

The true population adoption rate corresponds tatwdhdefined in the modern treatment effect
literature as theaverage treatment effectommonly denoted by ATE. The ATE parameter
measures the effect or impact of a “treatment” greson randomly selected in the population
(Wooldridge, 2002, chapter 18). In the adoptiontern“treatment” corresponds to exposure to
a technology and the ATE on the adoption outconigmopulation members is the population
mean adoption outcome. This is the population naemption outcome when all members of the
population have been exposed to a technology ars] therefore, a measure of the intrisinc
value of the technology as indicated by its potdmeémand by the population. In that sense, the
population mean adoption outcome measured by thE pdrameter is the population mean
potentialadoption. The difference between the populatieampotential adoption outcome and
the population mean actual (i.e. observed) adoptwtcome, which is in fact the combined
mean of population exposure to and adoption otebbnology, is the population non-exposure
bias, also known as the population adoption gapiclwlexists because of the incomplete
diffusion of the technology in the population (Diegand Demont 2007). Similarly, the mean
adoption outcome in the exposed subpopulation spomds to what is defined in the treatment
effect literature as thaverage treatment effect on the treat@@, the mean effect of a treatment
in the treated subpopulation), commonly denoteAHS1 or ATT (Wooldridge, 2002, chapter
18). The difference between the population meapptaoh outcome (ATE) and the mean
adoption outcome among the exposed (ATE1) is theulption selection bias (PSB).The
consistent estimation of ATE and ATE1, which are thain focus of the treatment effect
methodology, requires controlling appropriately the exposure status. The details of the
estimation procedures of the ATE parameters inatfh@ption context are given in Diagne and
Demont (2007).



The ATE methodology enables the identification @oasistent estimation of the population
mean adoption outcomé&(y,) and the population mean adoption outcome conditiom a
vector of covariateg E(y, | X), which in this framework corresponds to ttenditional ATE
denoted usually as ATE( (Wooldridge 2002 chapter 18). One approach tadbatification of
ATE is based on the so-called conditional indepandeassumption (Wooldridge 2002, chapter
18) which states that the treatment statuss independent of the potential outcomgsand y,
conditional on the observed set of covariatesthat determine exposurew(. The ATE
parameters identified through the conditional iretegence assumption can be estimated from a

random sample of observédy,,w ,x ) in three different ways:1) using matching estimsito

i=1..n
2) using a weighting estimator and 3) using ammedbr based on a parametric regression
procedure (see Diagne and Demont 2007 for a detaliscussion on the three estimation
methods). In this paper we use the third methedparametric estimation procedure to estimate

the potential population adoption rates and theieminants.

The parametric estimation procedure of ATE is basedhe following equation that identifies
ATHX) and which holds under the conditional independe(t@) assumption (see Diagne and
Demont 2007):

ATE() =E(y, |x) =E(y Ixw=1) (1)

The parametric estimation proceeds by first spewfya parametric model for the conditional
expectation in the right hand side of the secongabty of equation (1) which involves the

observed variableg x andw:
E(ylxw=D)=g9(x8

where g is a known (possibly nonlinear) functiorttod vector of covariatesand the unknown
parameter vectof which is to be estimated using standard Least 1I8gu@d.S) or Maximum

Likelihood Estimation (MLE) procedures using thesetvations §,,x;) from the subsample of
exposed farmers only withas the dependent variable anthe vector of explanatory variables.
With an estimated parametqfs’, the predicted valuesg(x ,[3’) are computed for all the

observations in the sample (including the observations in tlo&-exposed subsample) and



ATE, ATE1 and ATEO are estimated by taking the averaigthe predictedy(x; ,,@) i=1,..,n
across the full sample (for ATE) and respective aoies (for ATE1 and ATEO):

ATE =3 o(x.A) ®
ATEL=2> W g(x.A) )
1

> a-w)gx. A ©)

- ne i=1

ATEO =

The effects of the determinants of adoption as nredshy theK marginal effects of th&-

dimensional vector of covariatgsat a given poinik are estimated as:

OE(Y, IX) _ag(%,B) , _
T on k=1..K (6)

where x, is thek™ component ok.

In our empirical analysis below, we have estimateel ATE, ATE1, ATEO, the population

adoption gap GAP: JEA- AfE)l, and the population selection biasP§B= ATE1- AfE)
parameters using the parametric regression lestadators (equations 3, ,4, and 5).

The estimation of the determinants of exposurenigortant for its own sake as it can provide
valuable information regarding the factors influexgcfarmers’ exposure to a new technology.
These factors, which are mostly related to theudiéin of information, can very well be
different from those influencing the adoption oé ttechnology once exposed to it. In our
estimation of the parametric regression based egtin®, sincey is a binary variable in our
empirical analysis, the equation 2 above is effetyi a parametric probabilistic model. We

therefore haveE(y|x,w=1)=P(y=1|x,w=1) with an assumption of a probit model,
a(x, B) =®d(xB). Inthis case the parametric estimation of A€Huces to a standard probit

estimation restricted to the exposed sub-samplee Marginal effects in equation (6) are also

! Note that as discussed earlier, the joint expoandeadoption parameter (JEA) is consistently eséchby the

: -1y
sample average of tlubservedadoption outcome valuesEA = —z Vi -
n “
i=1



estimated using this ATE parametric model. Forpganson purposes, we have also estimated a
“classic” probit adoption mode which is a modeltbé determinants of joint exposure and
adoption. The estimation was done in STATA using Btataadd-on adoption command
developed by Diagne (2007) to automate the estimaif ATE adoption models and related
statistical inference procedures (see Diagne, 200B) the empirical estimation we also test the
effect of a number of other factors reported irerbture regarding the effect technology
adoption. For example, Feder and Umali (1993) aodh€jo and McBrid (2002) review factors
that affect technology adoption and report thathmebogy adoption is linked to resource
endowment in terms of human, physical and finaraagital as well as the characteristics of the
technology itself. Conley and Udry (2003) citedPhillips 2008 show that farmers adjust their
activities in line with the successful experimeimiatof others, such that social networks are
important for information sharing and consequefdlyadoption to occur. Related to the issue of
information sharing, there is considerable literatdiscussing the role of formal and informal
information sources in facilitating technology di$fon and adoption. We include such factors
in our analysis in which we explore factors thdeetf technology awareness and those that
affect technology adoption. While we expect sonwdis to have a similar effect on both, some
factors that affect awareness of the technologyhleyfarmer may be different from those that
affect the decision to adopt.

4, Data

The data used in this analysis were collected kyltternational Crops Research Institute for
the semi-Arid Tropics (ICRISAT), in collaborationittv the Centre for Agricultural Research

and Development (CARD) of the University of Malaand the National Smallholder Farmer’s
Association (NASFAM) in between April and May 2008,Malawi. The data were collected

through a household survey conducted in the fosiridis of Chiradzulu, Thyolo, and Balaka

and Mchinji. A multi stage sampling procedure waspyed in selecting households for the
survey. The first stage involved a purposeful samgpdf the four districts where groundnuts are
grown. Once the districts were selected, the sestage involved a purposeful selection of
four largest groundnut producing sectidimseach district. Consequently this led to thestbn

of 16 sections for the study area. Third, a comeplist of all the villages in each section was
drawn with the help of the heads of Extension Rlammreas (EPA) and their staff. Three (3)

2 Malawi is divided into eight ADDS that form diffameago-ewlogical zones. These ADDS lie within theee

regions of the country. The ADDs constitute therany management unit of extension services. The &R
subdivided into Rural Development Projects (RDRg)ich are further subdivided into Extension Plagnikreas
(EPAs). The EPAs are further sub-devided intoigestExtension agents called Field Assistants sigeiat the
section level
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villages were randomly selected from each sectaurth, and last a complete list of all farm
families was then drawn for each of the randominglad villages. Thirteen (13) farmers were
randomly sampled from a list of farm families irckavillage. This led to the selection of 594
households for the household survey. Data wereecelll at village and at farm-household
levels. At the village level, data collected inadddcrops grown, prices offered for crop produce,
and the village infrastructures. At the farmer leda&ta collected included the farmer knowledge
of varieties and varieties cultivated in 2006/0MoPto the survey a list of known modern and
traditional varieties in the village was constractnd each farmer selected for the survey was
asked whether he or she knew each of the vari@té<rops. If the answer to the question was a
‘ves’ then the farmer was asked whether he or sldecler cultivated the variety and if he or she
cultivated it in 2006/07 season. In the presentlystwe define knowledge or exposure to a
variety as a “yes” answer to the first question addption as the cultivation of the variefyhe
farm level survey also collected valuable inforroation several factors including household
composition and characteristics, land and non-faneh assets, livestock ownership, household
membership in different rural institutions, costls ppoduction, yield data for different crop
types, indicators of access to infrastructure, Bbakl market participation, household income

sources and major consumption expenses.

Farm household characteristics

Table 1 reports descriptive statistics disaggretdig their adoption status for 440 surveyed
farmers. Adopters are defined as households tlaaitqul at least one variety of improved
groundnuts during the 2006/07 cropping season.dugal groundnut varieties were grown by
25% of the sampled households in 2006/07 croppeasan. About three-quarters of the
households were male-headed and there were ndicagnidifferences in the distribution of the
gender of household head between adopters andduopieas. The average age of the household
is about 45 years and there are no significantdifices in ages between the adopters of
improved groundnuts and those that did not. Thesébald size for the sampled households is 5
persons per household. This is slightly highemtkfze national average of 4.4 persons per
household (National Statistics Office, 2005) and thfferences in age between adopters and
non-adopters is not significant. The average laolding size for the sampled households is 2.5
acres (equivalent to 1 hectare) and adopting haldetave significantly larger holding of
land (3.3 acres) than the non-adopting househd@d3 dcres). The education level of the
household’s head is expressed in terms of yeassldoling results indicate that the average

number of years of education for the head of hooisishin the sample is 4.8yrs. Adopting
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households have significantly more years of edanafb.2yrs) than non-adopting households
(4.7yrs) suggesting that there is a positive cati@h between adoption and the number of years
of formal education. The average number of ye&mxperience in groundnut farming is 9.4
years. Adopting households have significantly myears of experience in groundnut farming
(12.8) than non-adopters (8.2 yrs). It is furthéserved that farmers that grew improved
groundnut varieties also have more years of expegién the cultivation of groundnuts. There
are also wide differences in market access betadepting households and those that did not.
For example, the proportion of farmers reportihattthey received credit (formal and
informal) in 2006/07 is significantly higher angpmadopters (25%) than non-adopter (12%)
which is indicative of the positive correlation Wween the adoption of improved groundnuts
varieties and access to liquidity. The averag¢éadie to the village market for the sample
households is 1.9 km. Adopting households haweifsigntly shorter distances to the village
market (1.3km) than non adopting households (2.1Krhg findings suggest that farmers with
access to markets have a higher propensity to ashgpoved groundnut varieties than those that
with limited access to markets. Other than accegssiformation and seed through markets,
farmers may also access information about impraetkties through social groupings such as
farmer’'s clubs whose primary aim is to promote @agtural technology adoption as well as
other social groupings whose primary objective a¢ mecessarily linked to agriculture. Such
groupings facilitate the informal exchange of imi@tion among farmers. Results indicate that
about 8% of the farmers are members of farmer clib®vever, a significantly larger
proportion of adopters (11%) are members of farmetubs against 7% for non-adopters.
Membership in religious and other social groupings reported by 12.5% of the farmers and a
significantly larger proportion of non-adopting fa&rs are members of faith based organization
against only 1% for the adopting households. #l$® observed that adopting households have a
significantly high amount of household off-farm ame (MK28,500) against MK 16977 for

non-adopting households.

% In this study access to credit combines both &mredit from the bank or microfinance institutiand credit
from informal sources such as friends and relatives
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Table 1: Household characteristics by adoption status ofavgd groundnuts in 2006/07

Characteristic Non-adoptersAdopters Total Difference
(n=442) 75% (n=152) 25% (n=594)

Socio-demogr aphic factors

Proportion of male farmers 75.5 (2.0) 77.6.(3.3) A{B7) -2.0(4.0)
Age 45.3 (0.85) 43.1 (1.2) 44.7 (0.7) 2.1 (1.6)
Household siz 49(0.17) 5.1(0.28) 5.C(0.1%) -0.17(0.3)
Years of residence in the villa 30 (0.9) 30(1.4) 30.1(0.77 0.06(1.8)
Land holding size 2.3 (0.08) 3.3(0.16) 2.5(0.07) -1.1(0.16)***
Off-farm income (MK) 16977 (1999) 28500(8568) 19845) -11523(6059)*
Value of assets (M 6021(629) 830¢ (166%) 660€ (63€) -228E(1467)
Education and experience farming
Years of schooling 4.7 (0.10) 5.2 (0.16) 4.8 (0.08) -0.5(0.19)***
Years of experience in pigeonpea farming 14.0 (0.72 14.9 (1.4) 14.2 (0.64) -0.87(1.6)*
Years of experience in groundnut farm 8.2 (0.5€) 128(1.0) 9.4(0.49 -4.1(113)***
Institutional factors
Proportion farmers with access to credit 12 (2) (85 15.6 (1.4) =12 (3)***
Distance to village market 2.1(0.12) 1.3(0.22) 9.1 0.77 (0.23)***
Distance to the farmer cl 0.3€(0.C7) 0.8€(0.21) 0.51(0.(7) -0.47 (0.18)***
Distance to an agricultural offi 4.7(0.13) 5.3(0.27) 4.8(0.12) -0.6 (0.27)**
Contacts with government extension 5.5(0.89) 65)(1 5.6 (0.77) -0.52 (1.77)
Contacts with NGO extension worker 1.2 (0.61) 1@.86) 1.3(0.48) -0.22 (1.1)
Membership in fait based organizatic (%) 30.1(9) 0.5010.14) 12.5(1.3 12.5 (2.7%**
Membership in a farmer’s cli (%) 6.7(1.1) 11.1(2.5) 7.6(1.1) -4.5(2.5)*

Source: ICRISAT Treasure Legumes/ TLII Study (April- M2p08)

* Indicate that difference between adopters andamntopters is statistically significant at 95% leftefests are used

for differences in means)

5.0 Results and Discussions

5.1  Patterns of improved groundnut diffusion and aAdoption

In this study, respondents were asked to providémmation about the crop varieties that they
knew. As reported in Table 2, 60% of the resporslemé aware of at least one improved
variety of groundnuts (CG7, chalimbana 25, manginbaka and nsinjiro).  Knowledge of
improved groundnuts varieties is more prevalentMihinji (81%), Balaka (76%) and Thyolo
(62%) than Chiradzulu where only 20% of the farmerpressed awareness of improved

groundnut varieties.

Among the improved varieties, CG7 is the most Widaown (53%) while the second most
widely known improved variety is Chalimbana 2006pwn only by 11% of the farmers. There
is an opportunity for ICRISAT to use existing stwes for government extension services to

disseminate the information to farmers in potergraundnut growing areas.

13



Although more respondents expressed awarenesg ahfiroved varieties, fewer reported ever
growing them and a much smaller proportion of thetually grew them in 2006/2007 season.
Although 60% of the farmers expressed some knoweleafgthe crop, only 25% reported that
they grew at least one improved variety in the62R007 season. CG7 is the most widely
cultivated variety grown my 26% of the respondehiswever, these sample adoption may not
provide a reliable estimate of the population adwptates due to the non-random nature in
which farmers get exposed to the varieties. Tloeegfthese sample adoption rates are likely to
be biased downwards because they include farmeoswehe not yet exposed to the varieties
and therefore they can not adopt unless exposeactrsome farmers would have adopted the
improved groundnut varieties if they had been sgpoto them, but in this sample adoption
rates they are considered as non adopters. Theyafio assessment of adoption rates among the
exposed sub-population appears more appealingrirstexplaining the potential adoption rates
because it some how addresses the problem of msese bias.

As indicated in Table 2, the adoption rate amorgsib-sample of farmers that were aware of
improved groundnut is much higher than the adoptates reported earlier for the whole
sample. The overall adoption rate for at leastiom@oved groundnut variety among the sub-
sample of exposed farmers in 2006/07 season isctBfpared to a lower adoption rate of 26%

for the whole sample.
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Table 2: Diffusion and adoption of groundnuts: Proportafrfarmers that are aware and those
that adopted in 2006/2007

Characteristic Chiradzulu Thyolo Balaka Mchinji  Total
Know thevariety (%)

CG7 14 57 73 68 53
Chalimbana 81 81 97 79 84
Manipintar 22 5 6 11 11
Chalimbana 2005 3 5 1 28 9
Kalisere 0 0 1 18 5
ICGV-90704 (Nsinjiro) 3 1 6 3 3
ICG 12991 (Baka) 0 0 12 1 3
JL 24 (Kakoma) 1 1 3 3 2
Know at least one improved variety 20 62 76 81 60

Ever planted (%) !

CG7 9 45 41 56 88
Chalimbana 65 60 80 71 69
Manipintar 20 3 3 9 9
Chalimbana 2005 2 5 1 25 8
Kalisere 0 1 1 18 5
ICGV-90704 (Nsinjiro) 3 0 4 3 3
ICG 12991 (Baka) 0 0 6 0 2
JL 24 (Kakoma) 0 1 1 3 1

Planted in 2006/07 season (%)

CG7 7 36 29 33 26
Chalimbana 42 44 62 48 49
Manipintar 11 2 0 7 6
Chalimbana 2005 3 3 1 21 8
Kalisere 0 0 1 10 3
ICGV-90704 (Nsinjiro) 2 0 3 2 2
ICG 12991 (Baka) 0 0 2 0 1
JL 24 (Kakoma) 0 1 1 1 1
Planted at least one improved variety 4.6 20.8 32.6 44.2 26

Planted in 2006/07 season (% of the exposed sub-sample)
Planted at least one improved groundnut variety 622 33.7 42.7 54.4 42.8

Source: ICRISAT Treasure Legumes/ TLII Study (April- Map@8)

The adoption rates are generally higher in Mchehigitrict compared to the other districts.
While adoption rates for the exposed sample seerre mtausible in explaining potential
population adoption rates, Diagne (2006) reports they are likely to significantly over-
estimate the population adoption rate due to tteitige population selection bias by which the
population most likely to adopt gets exposed fiRiagne (2006) points out that the positive
selection bias arises from two sources. The Bmirce is the farmer's self selection into
exposure. The second source of selection biagifattt that researchers and extension workers

target their technologies at farmers that are rtikedy to adopt.
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5.2  Determinants of exposure toimproved groundnut varieties

In this study, about 60% of the sample househoki®wxposed to a t least one of the improved
groundnut varieties (CG7, Chalimbana 2005, ICGV@D(Nsinjiro), ICGV 99568 (Chitala),
ICG 12991 (Baka) and JL 24 (Kakoma). Based on itfisrmation, we estimate a probit
regression of factors that affect the propensitgxjgosure to improved varieties of groudnuts.
Table 4 depicts results from a probit estimatiornthef determinants of the probability of getting
exposed to at least one improved groundnut vasiet®everal variables show statistically
significant coefficients at 5% level. The coeféint for education is positive and statistically
significant at 1% suggesting that more years ofcation increase the propensity of and

individual to get exposed to improved groundnuietés. .

The membership in a social grouping such as a fadgibed organization has a positive and
significant effect on the propensity to get exposedmproved varieties. This finding is also
consistent with the debate on the role of socitdractions in determining the rate at which
technologies are adopted (see for example, ComidyUary 2005, Manski., 2004). While the
activities in such groups are not primarily sodcréractions they shape local social norms and
networks that stimulate information sharing andiadearning, a process that has a bearing on
technology awareness. Acknowledging the role @iadanteractions in technology diffusion,
Rogers (1995) contends that the diffusion processists of interpersonal network exchanges
between those individuals who have already adoptednnovation and those who are then
influenced to do so. Such a process can be entidoyctarmer’ membership in social grouping
that also strengthens their social capital. The brmof years of residence in a village has a
positive and significant effect on the propensilyget exposed to improved varieties which

again provides evidence of the significance ofaazpital in information sharing

The coefficient for the number of years of exper&nn groundnut farming is positive and
significant at 5% level suggesting that farmershvwpatior experience in growing of groundnut
have a higher propensity to get exposed to nevettasi This may be attributed to framers own
effort to look for new varieties due his previongerests and experience in the crop, or it might
be attributed to other factors that enable grouhdarmers to get networked to information on

the existence of improved varieties.
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The proxy variables for access to agricultural esien ( e.g distance to an agricultural office
and membership in a farmers club) where infornmatio improved varieties is shared returned
insignificant but expected coefficients. The fimg highlight the declining role of government
as source of variety information or as a providéreatension services, particularly for

groundnuts. This is apparently attributed to thet faat in the early 1980s, Malawi pursued a
structural adjustment path which entailed allowiihg private sector to participate in input and
out marketing of smallholder produce and the restining of the government extension system.
As reported by Kumwenda and Madola (2005), thernefprocess also required government to
undertake cutbacks in expenditure including fundioghe Ministry of Agriculture hence it

greatly affected the government provision of eximsservices. Furthermore, the formal
government extension system is biased towards m#igemain staple and tobacco, the main

cash crop while legumes such as groundnuts deoeatdie highly in the system.

The variable capturing access to markets (the mistdao the nearest main market) returned a

negative and expected sign, but it was not sigmific

The coefficients for gender of the household headtact with NGO extension workers, were
not significant. District dummy variables of MchinBalaka and Thyolo, returned positive and
significant coefficients indicating that farmersathresided in the three districts had a higher
propensity to get exposed to at least one imprgredndnut varieties compared to those in
Chiradzulu.
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Table3: Determinants of the of probability of exposurénmproved groundnuts

Variables Coefficients Marginal effects
Coeff SE Coeff SE
Gender of head (‘Male, 0=Otherwise -0.0131 0.1564 -0.0050  0.0599
Age of hea (yrs) -0.0051 0.0046 -0.0020  0.0018
Education of hee ( yrs) 0.0553**  0.0182 0.0212*** 0.0070
Household size 0.0396 0.0288 0.0152 0.0111
Distance to the main market -0.0080 0.0139 -0.0030  0.0053
Distance to an agricultural office -0.0279 0.0202 -0.0107  0.0077
Membership is a social/Christian/faith based gr¢ipyes, 0= otherwise) q 3076+ 0.1876 0.1200*  0.0649
Membership in farmer clufd=yes, 0= otherwise) 0.2508 0.2320 0.0927 0.0819
Membership in producer marketing groupyes, 0= Otherwise) (.0257 0.3835 0.0098 0.1460
Number of years lived in village 0.0100**  0.0043 0.0038**  0.0017
Number of contacts with NGO extension officers 0.0001 0.0057 0.0000 0.0022
Years of experience in groundnut farming 0.007: 0.00€1 0.0028 0.0023
Ownership of a radio 0.0715 0.1283 0.0274  0.0493
Mchinji 1.9154** 0.1930 0.5402** 0.0364
Balake 1.7454**  0.1828 0.5024*** 0.0366
Thyol 1.1379%* 0.1651 0.3716™* 0.0441
Constan -1.4168** (0.3281
Number of interview 594
Pseudo R2 0.222
LR Chi? 177.71

Source: ICRISAT Treasure Legumes/ TLII Study (April- Ma@@3)
Key :*p<0.10; ** p<0.05; *** p<0.01

5.3  Adoption ratesfor improved Groundnuts and their Determinants

5.3.1 Adoption ratesfor improved grounduts

The adoption estimates for improved groundnutspaeeented in Table 4. The results show that
the sample adoption rates — (joint exposure angtamorate) is the same for the ATE probit,

and the classic probit estimated at 26% and tiey all yield the same range for the 95%
confidence interval (between 22 % and 29 %). iAdghae finding that the sample estimate is
the same as the estimate obtained by ATE probithogetsuggests that the assumptions
underlying the models (eg, random sampling, distidn) are plausible in as far as estimating
the joint exposure and adoption rate for the wipapulation and its determinants is concerned
(Diagne and Demont, 2007).
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The joint exposure and adoption rate within thepsyoilation that is exposed to the improved
groundnut varieties estimated by the classical iproindel (33%) is different from those

estimated by the sample moments and ATE-probit in@886). Indeed it can be seen that the
classic probit model estimate of 33% has a 95%idente interval ranging between 30% and
35%, a range that is far below the consistentlyreged value of 43%, a finding that suggests
that the classic probit model has a problem ofmatéion bias (Yatchew and Griliches, 1985)
because the model is based on the full sample wtittantrolling for exposure bias. Diagne and
Demont (2007) note that the downward bias of tressital probit model estimate of the
probability of joint exposure and adoption for te&posed subpopulation implies that its
coefficient estimates are likely to be inconsistenta model of determinants of adoption. These
results, therefore, represent the expected joipbsxre and adoption rate for the population

which is not the desirable parameter of intereshast adoption studies.

The desirable parameter in adoption studies iduteopulation adoption rate (ATE) which
provides an estimate of the potential demand of gheundnut technology by the target
population. The full population adoption rate fioproved groundnut is estimated to be 37%
for ATE probit method. This implies that the impealvgroundnut adoption rate in Malawi could
have been 37% in 2007 if the whole population hadnbexposed to improved varieties of
groundnut, instead of the joint exposure and adaptate of 26%. Thus when compared to the
current sample adoption rate of 26%, there is atamtial population adoption gap of 12% due
to the population’s incomplete exposure to the mmpd groundnut varieties. The estimated
adoption gap is statistically significantly diffatefrom zero at 1% level. This finding implies
that there is potential for increasing the adoptate by 12% once all farmers become aware of

at least one improved groundnut variety.
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Table 4: Estimates of improved groundnuts adoption ratestheid 95% confidence intervals
among all farmers

Parameters Sample Classical probit ATE probit
moments joint  exposure adoption model
estimate and adoption

model

Joint exposure and adoption re
(Probability of knowledge and adoption
of at least one improvedjroundnut

variety):
In the full population 0.26(0.22- 0.29) 0.26 (0.22- 0.29) ¢ 26 (0.22- 0.29)**
Within the improved groundnut -
exposed subpopulation 0.43 (0.29- 0.48) 0.33(0.30- 0.35)  0.43 (0.38- 0.47)**

Groundnut adoption rate ( Probability
of adopting at least one improved

groundnut):
In the full population(ATE) 0.37 (0.32 0.42)***
Within the improved groundnu —
exposed subpopulation (ATE1) 0.43 (0.38- 0.47)*+

Within the sub-population not
exposed to the improved
groundnut (ATEO) 0.29 (0.23 0.28)***

Estimated population adoption gap:

Expected non-exposure bias(NEB) -0.12(-0.14 -.0g)***
Expected population selection bias
(PSB) 0.05 (0.03 -.08)*

Source: ICRISAT Treasure Legumes/ TLII Study (Al- May 2008

Key :*p<0.10; ** p<0.05; ** p<0.01

The adoption rate within a sub-population of farenirat are exposed to at least one improved
groundnut variety (ATE1) is estimated to be 43% the ATE parametric probit model, while
the estimated potential adoption rate within thb-gapulation not yet exposed to groundnut
variety (ATEO) is 29% for the parametric probibdel. The estimated population selection
bias which is measured by the difference in thepi! adoption rate between the exposed sub-
population (43%) and the consistently estimatedufadfon adoption rate (37%) is estimated at
5% and it is statistically significant from zer@his positive populations selection bias implies
that the adoption probability for a farmer belompgtn the sub-population of informed farmers is
significantly higher than the adoption probabilitgr any farmer within the population.
Consequently, we reject the null hypothesis thiatramer selected randomly within a population
has the same probability of adopting improved gdout varieties as a farmer selected within

the sub-population of those informed about improgexmindnut varieties.
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The above adoption rates are based on full sanfipégraers that included three groups; thus, (i)
non-groundnut growers, (ii) groundnut growers tthiat not adopt improved varieties, and (iii)
groundnut growers that adopted improved variefié®refore the results on potential adoption
rates measure the adoption probability of improgeslindnut varieties by a farmer randomly

selected for a population composed of the threepggaescribed above.

However, we out of curiosity also examine the ptiétradoption rate of improved groundnut

varieties among a sub-population of farmers thatwggroundnut, thus excluding farmers that
did not grow any groundnut variety. As depictedTiable 5, the adoption rate of improved

groundnuts within a sub-sample of farmers that ggesundnuts in 2006/07 is estimated to be
46% and this is significantly higher than the 268mgple adoption rate of improved groundnut
varieties for the whole sample that was presented’able 4. The consistently estimated
potential adoption rate for improved groundnut iet@&s within a sub-population of groundnut

growers is 58% and this is higher than the 37%mni@kadoption rate reported for the whole
population of farmers that includes non-groundnuwegrs. The adoption gap resulting from
non-exposure to improved varieties by groundnutvgrs is estimated at 11% and significant at
1% level, suggesting that if all currently grountirgrowers were exposed to improved
groundnut varieties, the adoption rate would inseeiom 46% to 58%. Apparently, this also
implies that there is slightly lower potential farcreasing the adoption rate of improved
varieties among the already groundnut-growing sojdfation than there is for the whole

population farmers whose adoption gap is estimtatda 12 %.
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Table5: Estimates of improved groundnuts adoption ratesteid 95% confidence intervals
among groundnut growing households

Parameters Sample Classical probit ATE probit
moments joint  exposure adoption model
estimate and adoption

model

Joint exposure and adoption re
(Probability of knowledge and adoption
of at least one improved groundnut

variety):
In the full population 0.46(0.40- 0.51) 0.46 (0.21- 0.26) ( 46 (0.41- 0.50)***
Within the improved groundnut-
exposed subpopulation 0.60(0.53- 0.85) 0.40 (0.36- 0.42)  0.60 (0.53- 0.68)***

Groundnut adoption rate ( Probability
of adopting at least one improved

groundnut):
In the full population(ATE) 0.58 (0.52 0.64)***
Within the improvedgroundnu —
exposed subpopulation (ATE1) 0.61 (0.55- 0.66)**

Within the sub-population not
exposed to the improved

groundnut (ATEO) 0.52 (0.42- 0.61)***
Estimated population adoption gap:

Expected non-exposure bias(NEB) -0.13(-0.15 -. 1 2y***

Expected population selection bias

(PSB) 0.02 (0.00 -.04)

Source: ICRISAT Treasure Legumes/ TLII Study (Al- May 2008

Key :*p<0.10; ** p<0.05; *** p<0.01

54  Determinants of adoption of improved groundnut varieties

Results on the determinants of improved grounddopgon for the classic “adoption” model,
and ATE probit model are presented in Tables 6.her& are striking differences in the
magnitude of the coefficients as well as their nraalyeffects between the two models. In
general the marginal effects of the ATE probit maate larger in absolute values than those of
the classic “adoption” model. The observed findirg® consistent with the theoretical
expectation in that as reported by Diagne and Derf&}07), the conditional mean “adoption”
function estimated in the classical adoption modekqual to the true population average
conditional adoption function (the “true” populaticadoption function) multiplied by the
probability of being aware of the technology. Herfoe a factor determining adoption alone and

not awareness, its marginal effect calculated ftbenclassical “adoption” model is equal to its
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marginal effect from the true adoption model mlikig by the conditional probability of

awareness, a quantity always between 0 and 1 amdlysery small when not many farmers

are aware of the technology. It is also importamote that some coefficients are significant in

both models while some are significant only in &%E probit model. Results show that factors

such as the age of the of the head of househwddage of a farmer, the land holding size,

access to credit, number of years of resideneevilage, membership in a producer marketing

group and ownership of radio, among others, hasgaifisant effect on the adoption of

improved groundnut varieties.

Table 6: Determinants of adoption of improved groundnistimated coefficients

Variables ATE adoption Classic adoption
Coef SE Coef SE
Gender of head (1=Male, 0=Otherwise) -0.09272035  -0.1521 0.1716
Age of head (yrs) -0.0130** 0.0066 -0.0131** 0.0055
Education of head ( yrs) -0.0118.0233 0.0094 0.0197
Household size 0.0321 0.0358 0.0196 0.0312
Land holding size (acres) 0.07136.0429 0.0949** 0.0389
Access to credit(1=yes, O=otherwise) 0.6118*0.1870 0.6616*** 0.1612
Distance to the main market (km) 0.0279.0163 0.0173 0.0141
Distance to an ag.ric office 0.0516*0.0248 0.0202 0.0214
Membership in farmer club (1=yes, 0= otherwise) 504l 0.2851 0.2054 0.2616
Number of years lived in village -0.0059.0058  -0.0003 0.0050
Contact with NGO extension worker (1=yes,
O=otherwise) 0.0112 0.0102 0.0031 0.0037
Number of years of experience in groundnut farming 0.0295*** 0.0090 0.0213*** 0.0068
Amount of non-farm income (MK) 0.00000.0000 0.0000 0.0000
The value of assets (MK) 0.000@.0000 0.0000 0.0000
Livestock ownership (1-yes, O=otherwise) 0.00@0000 0.0000 0.0000
Proportion of land allocated to tobacco (%) -0.0149.0084 -0.0205** 0.0081
Membership is a social/faith based group (1=ye
otherwise) -0.4771 0.2916 0.4884 0.3549
Membership in a producer marketing group (1=ye:
otherwise) 0.8921* 0.4916  -0.3226 0.2386
Ownership of radio (1=yes,0= otherwise) 0.3564%.1615 0.2968** 0.1451
Mchinji 0.6166** 0.2996 1.5951** (0.2555
Balaka 0.3608 0.2851 1.2005*** 0.2288
Thyolo 0.0872 0.2936 0.7910*** 0.2274
Constant -1.0898** 0.4660 2.1004*** 0.4016
Number of interviews 594 594
Pseudo R2
LR Chi 2
AIC

Source: ICRISAT Treasure Legumes/ TLII Study (April- Map@8)
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Key :*p<0.10; ** p<0.05; *** p<0.01

The coefficient for age of the head of househselthegative and significant at 5% suggesting
that the probability of adopting at least one inya groundnut variety diminishes with old age.
Adoption literature largely shows that the impatthe age of a farmer on adoption is can not
be pre-determined because older farmers are sopwtionsidered to be risk-averse and thus
less willing to try new innovations than youngemfiars. The other strand of literature considers
older farmers as experience and therefore in &bpdisition to make sound judgment regarding
the adoption of new technologies, suggestingdlddr farmers will be quick to adopt improved
technologies that offer better returns than yourmysdl inexperience farmers. Therefore, the
negative effect of age on adoption can also bepraéed in terms of the risk-aversion paradigm
assuming that farmers consider the new technoldgid® riskier than older technologies that
they have been growing for a long period of timewdver, one other possible explanation for
the negative coefficient can be drawn from theoiration diffusion paradigm which largely
assumes that technology is technically and culyusgpropriate but the problem of adoption is
one of asymmetric information and very high seatokts Feder and Slade, 1984). Therefore,
older farmers may incur higher search costs forrtbe technologies, hence lack information on

their existence and hence fail to adopt them

A number of wealth related variables returned siggunt and expected coefficients. The size of
the land owned by the household returned a posai significant coefficient suggesting that
farmers with larger holdings are more likely to pdonproved varieties than younger farmers.
Also consistent with the economic constraint payadbf adoption models, we find that access
to credit returned an expected positive and sigaifi coefficient, suggesting that agricultural
credit in Malawi can have a significant impact iacifitating the adoption of improved

groundnut varieties. This implies that there exéstgreat scope for increasing the cultivation of
improved groundnut through an improved accessrofidas to credit markets which may enable

them to purchase seed and other related inputs.

The ownership of a radio returned a positive anghiBtant coefficient suggesting that
households that own radios have a higher propetsifdopt improved varieties of groundnuts
than those that do not own a radio. The ownersh@radio may enhance technology adoption
through improved access to information about nexietias released and seed sources, however

it may also be an indicator of a wealthier househbht has the equity required to purchase
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related inputs such as seed. In this study, simeewnership of the radio had no effect on the
status of farmer’s awareness of the improved viagethis may suggest that the ownership of a
radio is merely a wealth indicator variable whicloypes the household’s ability to acquire

inputs required for the adoption of improved groumdvarieties.

In general the significance of wealth related \alga may alos e explained llye economic
constrain paradigm of adoption models which stHtasinput fixity in the short run, such as acces
to credit, land, labor or other critical inputs fimmproduction flexibility and conditions technolpg
adoption decisions (Uaiene et al. 2009). One caimgtto groundnut cultivation is the lack of seed.
The positive coefficient for most of the wealthateld variable may therefore be explained by the
fact that economically well-off farmers have thecessary equity acquire seed and other

complementary inputs than poorer farmers.

The number of years of experience in groundnut if@gmmeturned a positive and significant
coefficient. This is consistent with prior expeaatas experience farmers in groundnut farming
are more likely to have a sound knowledge aboutiritvensic benefits of a new technology
which they could the use for judging whether or tacadopt the technology.

The membership in a producer marketing group meira positive and significant coefficient
indicating that although farmers that are membesuah groupings have a higher propensity to
adopt improved varieties. Being resident in Mghdistrict increases one’s propensity to adopt
improved groundnut varieties, a finding that is sietent with expectation as Mchinji is the
major groundnut growing district for Malawi. As aatter of fact, groundnut is a major cash
crop for farmers in Mchinji, hence they tend tceimdify its production and thus would be more

willing to intensify production through investmantimproved technologies.

Variables capturing access to markets such asndisti the village market and distance to the
agricultural extension office retuned significanit linexpected signs of coefficient. The results
indicate that contrary to prior expectation, atwpis more likely to occur among households
that are further away from the market and furth@ayfrom the extension service providers.
The intuition drawn from such findings is that falways of promoting the adoption of

technology such as through a government extensysters have become irrelevant in the

promotion of groundnut production.
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6. Conclusions

This paper has provided estimates of actual anehpiat adoption rates and the determinants of
adoption for the improved groundnut varieties inl&a and has shown the importance of
appropriately controlling for exposure and selecttitas when assessing the adoption rates of a
technology and its determinants. The study has shtie importance of appropriately
controlling for exposure and selection bias wheseasing the adoption rates of a technology
and its determinants. We find that improved growidadoption rates in Malawi could have
been up to 37% in 2007 instead of the observed keaagoption rate of 26% if the whole
population was exposed to the improved groundnuieties by the year 2007. The non-
exposure bias of 12% suggests that there is patefui increasing the adoption rate of

improved groundnut by 12% if its diffusion to thepulation can be completed.

About 60% of the sampled households expressed aesseof the improved varieties of
groundnuts. While most of the information on imprdwgroundnuts appears to be disseminated
through Informal mena such as farmer- to- farmezherge of information, there is a huge
potential of using existing formal institutionsdamethods in the dissemination of information
on improved groundnut. The formal methods thaatehproven to be effective are already in
place and they include on-farm trials, demonstrapéots controlled by agricultural extension

agents, field days for farmers, and agriculturavehto which farmers are invited.

Furthermore, the study has shown that the expdsumaproved groundnut varieties and their
adoption by farmers is influenced by a number dkofactors and that in some cases , factors
affecting the two outcome (exposure and adoptioe)different. The probability of a farmer’s
awareness of at least one improved groundnut yasdtigher among farmers with more years
of education, among farmers that are members tf faised organization and those that have

lived longer in the village of residence at thediof the survey.

Signifying the presence of economics constrairits, study has shown that the propensity of
cultivating (adopting) at least one improved grawmdvariety is high among farmers that have
access to credit services as well as among wealthieners. These findings point to the
importance of improving farmers access to finanmarkets that enable them to acquire credit
to purchase seed for improved groundnut. The pofigplication is that supporting farmers,
with credit and extension services would signifibanincrease their participation in the

cultivation of improved groundnut varieties.
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Appendix 1: Determinants of adoption of improved groundnutaryinal effects

Dy/dx dy/dx

adoption ATE classic probit
Variables adoption

Coef SE Coef SE
Gender of head (1=Male, 0=Otherwise) -0.03460765  -0.0427 0.0496
Age of head (yrs) -0.0048** 0.0024 -0.0036** 0.0015
Education of head ( yrs) -0.00449€.0086 0.0026 0.0053
Household size 0.0118 0.0132 0.0053 0.0085
Land holding size (acres) 0.02646.0158 0.0258** 0.0106
Access to credit(1=yes, O=otherwise) 0.2359*0.0727 0.2094*** (0.0565
Distance to the main market (km) 0.01033.0060 0.0047 0.0039
Distance to an ag.ric office 0.0191*0.0092 0.0055 0.0058
Membership in farmer club (1=yes, 0= otherwise) 5@ 0.1098 0.0599 0.0817
Number of years lived in village -0.002®.0021  -0.0001 0.0013
Contact with NGO extension worker (1=y
O=otherwise) 0.0041 0.0038 0.0008 0.0010
Number of years of experience in groundnut farming 0.0109*** 0.0033 0.0058*** 0.0018
Amount of non-farm income (MK) 0.00000.0000 0.0000 0.0000
The value of assets (MK) 0.000@.0000 0.0000 0.0000
Livestock ownership (1-yes, O=otherwise) 0.00@0000 0.0000 0.0000
Proportion of land allocated to tobacco (%) -0.0058.0031 -0.0056** 0.0022
Membership is a social/faith based group (es,0=
otherwise) -0.1607* 0.0877 0.1574 0.1296
Membership in a producer marketing group (1=ye:
otherwise) 0.3443** 0.1749  -0.0782 0.0513
Ownership of radio (1=yes,0= otherwise) 0.1305%.0580 0.0800** 0.0386
Mchinji 0.2354** 0.1132 0.5212** 0.0796
Balaka 0.1370 0.1088 0.3916*** 0.0768
Thyolo 0.0325 0.1099 0.2483*** 0.0764

Sour ce: ICRISAT Treasure Legumes/ TLII Study (April- Map@8)
Key :*p<0.10; ** p<0.05; *** p<0.01
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