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1. Introduction

Crop productrvity improvement through the use of modern varieties such as hybrid
maize is popularly believed to offer hope for a green revolurion in the developrng
countries. Consistent with this notion, some authors argue that the maize green
revolution occurred in some Eastern and Southern African counrries such as in
Zimbabwe (Eicher, 1995) and in Kenya (Hassan u al., 1998; Karanja, 1993) after
decolonization, but it fizzled in the mid 1980s. Carr (1991), in his paper "a green
revolution frustrated", observes that Malawi briefly experienced a green revolution in
the early 1990s when the use offertilizer and hybrid seed had been adopted on almost
half of the total maize area. Yields of fertilized hybrid maize had increased to about
three times those obtained under traditional practices. which led a number of
international observers to classilr Malawi's .*p.ii.n.. as an example of an African
"green revolution".

However, due to a number of policy changes, including changes in subsidy policy,
Iiberalization of input and 

-output markers, and the floatrng of ihe currency, among
others, farmers could not afford to purchase hybrid maize seed and fertilizer .'In l99il
96 seæon, for example, smallholder farmers were only able to purchase hybrid maize
seed sufficient_to plant 7% of the maize area. Local maize has a flint grain rexrure,
highly valued by Malawian smallholders because of the higher flour-to-gàin exrra6ion
rate. However, the principal disadvantages of local maize such as irs tall plants, long
growrng season, low grain-to-srover rario, and relatively low yield, particularly wheÀ
fertilizer is used (CYMMYT, 1998), make it less favored by policy mukers. Stuâies by
CYMMYT have further revealed that despite low to zero levèls of nirrogen and under
modest management levels, the marze hybrids grown in Malawi yield more than the
Iocal maize even during years of moisture stress. A further analysrs on the profitabr;tv
of maize indicates that under most assumptions (e.g., for mosi types of fârmers), thl
yleld advantages of using hybrid seed and fertrlizer translate inro eionomic advantases
(C\a4trdYT, 1998) suggesting that the growing of hybrid maize is advanrageous in
several aspecrs. In a parrial budget analysis ofdemonstration data from l9g9 rhroush
1993, Jones and Heisey (1994) observe rhat hybrid maize was profitable ior
smallholders under several pricing scenarios and management environmenrs. However,
Smale and Phiri (1998) repon that at the 1997 ferlilizer-maize price ratios (when
subsidies had been removed), maize producrion was unprofitable for commercial
production by smallholders, bur it was profitable in the production for home
consumption. Smale and Phiri (1998) further repoft rhat farmeÀ almost unanimously
wanted to grow hybrid seed, but most could not purchase æ much seed as they wisheâ
due ro the high seed costs.

The provision of micro-credit to farmers is seen as an effecrive strategy for
promoting the adoption of improved technologies. It is believed rhar access to-iredit
promotes the adoption es through the relaxation of the liquiditv
constraints as well as th ring of household's risk-bearing ability.'With
the option of borrowing an do away with risk-reclucing"but ,nlfficienr
income diversificarron concenrrare on more riski but efficient
investments (Eswaran and Korwal, 1990). Consisrenr with this norion, Smaie (1995)
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observes rhat in addition ro taste preferences, on-farm storage constraints and nsk

aversion (Simrowe et a\.,2006), credit constraints are responsrbie for the low adoption

of hybrid maize due to its requirements for costly seed.

the hybrid area was noted and again in 2006, which have been associated with an

increase in the supply of subsidized seed.

- those with access to femuneratlve consumption, production and investment

did not adequately control for endogeneity'

t Our;ng ,l-r. ,u-ey an attempt wæ made to ascertain wheCher or not the seed used rvas first

g*.rr,iin. ocher siudies have shown rhat recycled hybrid maize produces lower yield than local
-maize 

such thar larmers are less likely to plant recycled hybrid maize'
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The treatment effects model rs particularly appropriate for rhrs kind of analysis due to
the presumption that credit constraints are endogenous in the adoption model. Using
the direct elicitation approach proposed by Jappelli (1990), Dragne et al. (2000b) and
Sawada a al. (2006), households are classified into credit constrained and unconstrained
regimes. The treatment effects approach combines the estimation of rhe probabiliry of
being credit constrained as well as the estimation of the impact of credit èonstraints on
the adoption of hybrid maize.Data used in this study is from Malawi collected by the
International Food Policy Research Institute (IFPRI) rn 1994. Results show thar due to
endogeneity of the credit constraint status of a household, the use of Ordinary Least
Square and the Tobrt estimates do not provide consistent esrimates. Instead, we flnd
that the treatment effects model that controls for the endogenerty of the credit
constraints provides reliable estimates that reveal that credit consrrainrs reduce the
amount of land allocated to hybrid maize. The paper is organized as follows: rn
section 2 we present a review of maize production in Malawi and the role of credit. In
section 3 we present the empirical framework and an economerric specification of the
empirical model. The data used for the esrimarion is described in section 4. rn
secrion 5 we present and discuss resulrs, while section 6 is the conclusron.

2. Maize production in Malawi: A review

. To achieve their policy of intensifyin g maize production through the use of hybrid
maize seed and fertrlizer, in 1973 the Government embarked on*un ambitious éredit
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Malawi to register the hlghest fepayment rates (95 Percent) for a number of years' It ls

believed that the rapid increase in hybrid maize seed and fertilizer use in the 1990s was

encouraged by a sharp rise in the suPply of cre In her paper

"Maize is life: Malawi's delayed green revolut ed that there

would be a continued increæe in both the area as well as the

yield. The reality, though, is that the land allocated to hybrid maize remains low. l

of hybrid maize arca was halted in 1994 when it fell to lSpercent due to the collapse

of tire Smallholder Agricultural Credrt Administration (SACA) Zeller et al., (1998)

nore that, while 400,000 farmers received credit in 1992 only 34,000 did so in 1994'

This led ro an increase in the share of smallholder land area planted to non-maize crops

Figure 1. Share of maize land allocated to hybrid maize production
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scale distribution of free fertilizer and hybrid maize seed. A sharp fall was experienced
in 2001 ald2002, partly due to drought and failure in the subsidy programs, as well
as due to the government's introduction of open pollinated varieties, but 2003 saw a
recovery to 30 percent. The land allocated to hybrid steadily increased after 2003
largely due to the free rnput distriburion programs and the subsidy program being
implemented by the Governmenr of Malawi. \We note rhat since I99B rhe
Government of Malawi has been implemenring such safety net programs as rhe
Targeted Input Programs (TIP) (Gough u al,, 2002) whose majoi objective is to
provide free agricultural inputs to poor households that lack the means for financing
the purchase of agricultural inputs. However, the efficiency of such programs wrll
largely depend on the extent to which they target the credit constrainèd. Consistent
with this notion, ZeIIer et al. (2()06) contend that profitable microfinance insritutions
will not have served their original objectives rf the pooresr are nor among their clients.
This study is pertinent in that it attempts to address two relared questions: (l) "\Xtho
is credit constrained 7" and (ii) "can credit consrraints explain the nôn-adoption puzzle
for hybrid maize?". The findings of the srudy can be ,rèd ut an input to u proiess of
credit policy improvement æ well as understanding how best to use credit as a tool for
enhancing the cultivation of hybrid maize.

3. Theoretical framework and economerric specification
of the empirical model

The analysis in the present paper is based on the hypothesis that credit constralnts are a
barrier to the-adoption ofimproved technologies by mosr poor households. \X/e starr by
presenting a framework of household consumption and credit constraints and rhen apply
it to_rhe adoprion of hybrid maize. Following Diagne andzeller (2001),Jappelli (19r0j,
and Sawada et al. (2006), we construct a qualitative response model of enâogenous credit
constraint by defining an indicator variable of credit consrraints r. \7e do sJby assuming
that a household consumes some amount of goods, C, in a given period of rime. Let C4
lepresent the optrmal consumption in the absence of credit consrrainrs. C* = C (the
actual consumption) if the credrt constraint is not binding; C* > C if the credrt
constraint is binding. The gap between optimal consumption and the actual
consumption measutes the existence or not of a credit constrainr. \We assume that the
consgmptign gap is defined as Hx = c -c*'. According roJappelli (1990),Sawadaet a/.
(2006) and Gilligan u al. (2005), there are two factors thal determine whecher or nor a
household will face credit constratnts. The first factor is the demand for credit which is
the difference berween household tesource endowment and desired consumption. The
second factor relates to the supply of credit by financial insritutions. TËe oprimal
consumption C* and the maximum avarlable credit to the household can bôrh be
expressed as a linear function ofobservables such as the household's human and ohvsical
capital. A reduced form equation of the consumption gap can thus be writren ur fàllô*r,

H*= çW* F
(. ..
lr t

(- l

lo ,r

rl<0
If>0

10

(1)



F S imtoye, M Zeller, A Diagne - Rnicu, of Agrictltnral and Enrironmeiltal S Ialias, 90 ( I ) ' 5 -2 2

where: r, reDresenrs household and farm characteristics that determine credit demand

as well æ the supply of credit to the household; m is a random etrof tefm with zero

meao.

A household is said to have a binding credit constraint if H*< 0 and thuscc = 1.

The credit constraint is not bindingif H* ) 0 and thus cc = 0.

The econometric model of the impact of credit constrains on the adoption of

hybrid maize caîbe composed of two interrelated dependent variable models. The first

model is a credit constraint equation (equation 1).

The second model relates to the adoption of hybrid maize in which the

endogenous credit constraint status of a household is included as an explanatory

variable as in the following equation:

y=aa+*vÊut| Q)

where 1 is the hous hYb on' xM

is a matrix of hous mlc cs that

affect adoption dec aî which

takes the lalue of lnt and rs

assumed to have a negative effect on hybrid maize adoption. The last term e is the

error. The disturbance terms (p, e) have zero mean, bivariate normal distribution with

a unit variance and pr= Cm(1t,à. The covariate marrix is written as follows:

Green (2000) notes that iI p, É 0, then p and t are correlated, and chat an

estimation of equation (2) is inconsistent For u and p.

\7e observe that hybrid maize is a relatively old technology in Malawi and that

mosr farmers are aware of the technology. Therefore the estimation of the adoption

rates and irs determinants is less likely to suffer from what Diagne and Demont (2007)

call"non exposare" bias and from "selection bias" which results into inconsistent estimates

if the biæ is not corrected.

To estimate the model of rhe impact of credit constraints on the adoptton of
hvbrid maize. we use rhe rreatment effects model. The treatment effècts model

eitimates the effect of an endogenous binary treatment cc ofi a continuous, fully

a random component /./.

In this study, part of our objective is to show the importance of correcting for

endogeneity when aisessing the effect of credit constraints. \We do so by estimating

t*o iddi,;onal regressions using the Ordinary Least Squares (OLS) and Tobit regression

f 'ol
Lpt I

11
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in which the credit constraint status of a household is included as one of the
independent variables without adequately controlling for endogeneity, and compare
the results with those from the trearment-effects model rhat corrects for the
endogenous credit consrraint status of the household.

4. Data
Financial services to micro enterprises and low income households in Malawi are
provided by a variety and range of private and publicly supported Microfinance
Institutions (MFis) such a
Credit Coooerarives and
microfinancê. In this paper
Research Institute (IFPRI)
which contains the necessary information needed to identi4r credit-constrained
households as well as those that adopted hybrid maize. The data set is certainly old,
whrch suggests that some conditions in Malawi in 2008 could be drfferent from those
tn 1994, although to a large extent the poverty levels, the levels of access ro financial
services by the poor, as well æ the structure of the agricultural sector have mostly
remained the same. Therefore, æide from explaining the current conditions, our aim is

The IFPRI survey was designed to investigate the effects of access to credit on hou-
sehold welfare. The survey covered households from tve districrs of Rumphi, Nkho-
takota, Dowa, Dedza and Mangochi. The four microcredit programs the survey focused
upon included: the Malawi Rural Finance company (MRFC), a stare-owned and
nationwide agricultural credit program; Promotion of Micro-Enterprises for Rural
rù(omen (PMER\O, a microcredir program targeted ar women in support of nonfarm

The survey questionnaire consisted of several modules includine household socio-
demographics, crop and livestock production and credir and savings modules as well as
Asset modules. The data are available on requesr from IFPRI.

In the IFPRI survey, respondents were asked whether or nor they had tried to
borrow from a formal lender in the past 12 months. Those who asked for loans were
æked the amount they received and whether they received the full amounr demanded.
Those that had not artempted to borrow were asked why not. More precisely, the
questions were as follows:

I2
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- Did any member in your household apply for a loan from a formal institution in
the læt 12 months? Yes/no

- If household applied, was the loan granted? Yes/no

- If loan was granted was the household granted the same amount the loan as

reouested? Yes/no

- If Àousehold members had not attempted to bottow, give reasons. The choices

for the answets were as follows:
1. I did not need credit
2. I dislike any borrowing
J. The loans are too expensive

4. I would have liked to apply for a loan but did not apply because I felt chat

lender would not give me a loan because of my age

5. I would have liked to apply for a loan but did not apply because I felt that

lender would not give me a loan because of my health problems

6. I would have liked ro apply for a loan bur did not apply because I felr that

lender would not give me a loan for other teasons, other than age and health

problems
7. Others

Respondents who chose any of the options 3, 4, 5 and 6 æ reasons for not

attemptùg to get a loan from a formal institution (question 2) arc categorized as

discouragà borrowers. Consistent with the credit literature, these respondents- are

includeJwith rhose households that did not receive as much credit as requested from

the formal lender and classified as credit constrained. About 43% of the surveyed

households were classified æ credit constrained.

Table I presents household characteristics divided by credtt- constraint status.

UnconstraineJ households have relatively larger households (6.1 persons) than

constrained households (5.4persons). Results further show that unconstrained

households are wealthier with an average household æset value of MK 4168 compared

to MK 3293 for the credit constrained (at the time of the survey, i us Dollar was

wofih 44 Malawi Kwachas). Unconstrained households have a much smaller proportion

of female-headed households (2I%) than households that have some credit binding

consrrainr (30%) yggesring rhat credit constraints in Malawi could be associated with

the gender of household head. Unconstrained households have larger land holdings

(2.4l hectares) than constrained households (1.8 hectares). There afe no marked

differences in terms of age or years of education of the head of household.

Following Feder er al. (1985) we defin

planted first g
the sampled
characteristics
socio-economic characteristics such as age.
.We also include wealth status indicators such as land size, the value of assets and access

ro rhe exrension services. Our a priori expectation is that wealth proxy variables will
have a positive effect on the adoption of hybrid matze (Feder et al., 1985). \7e expect

that crËdit consrraints wiil have a reducing effect on rhe amount of land allocated to

hybrid maize. We also expecr farmers close to extension service centers and markets to

r3
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Table l. Household characteristics by credit consrraint starus

Unconstrained Credit constrained
households households .'u:?,.
(n=231) (n= 17 I ) (n=4u4)

Age of head (years)

Years of scbooling of head

Sex of head of household (1 =male, O=female)

Population males 15 to 64 years

Population females 15 to 64 years

Household size

Total hectares ofhousehold land

Distance to field assisrant (kilomerers)

Values of household assers (Malawi Kwacha)

Vhether received free inputs from government (%)

45.01
(12.r9)

4.6)
G.46)

019
(0.11)

r.27
(1.03)

r.48
(0.77)

610
(2.81)

2.41
(2.tr)

2.7)
6.91)

4168
(12601)

15

45.r8
(14.08)

4.rt
3 25)

0.70
(0.46)

r.2l
(0 8l)
r.41
(0 83)

t4r
(2 46)

1.U7

(1.66)

2.04

ç 48)

4293
(6794)

18

45.r1
(13 t8)

4.28
(l ll)
012
(01t)

L22
().89)

r.47
(0 u1)

5.59
(2.r8)

2.01
(1.9i)

221
(3.61)

3527
(8721)

16

Sottrce: Own Calculations liom Malawi-IFPRI Survey

Nate: Frgures in parenrhcsis are standard deviarions.

adopt hybrid maize due to the reduction in transacrion cosrs. There are no mafked

A larger than non_adopters (j0%)
their pri sources of livèlihoods for
employm en (10%).

5. Results and discussions
Table 3 prese-nts the results on determinants of adoption under credir consrrainrs.
Three types of estimations are conducted to illustrate rhe imporrance of correcting for
endogeneity when assessing the impact of credrt consrrain;s. In additron to c;dir

, we theoretically linked to technology
1 an of the adoprion models estimaréd
bir re ithout correitrng for the endogenous
us of

14
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Table 2 Household characteristics by adoption status

Non-adopters
(n=243)

Adopters
(n= 161)

Total
(n=404)

Age ofhead (years)

Years of schooling o[head of household

Sex of head of household (i = male, O=female)

Population males 11 to 64 years

Population lemales l) to 64 years

Household size

Total hectares ofhousehold land (hectares)

Distance to extension worker's home (kr [ometers)

Values of household æsets (Malawi Krvacha)

rVhether received free inputs from government (%)

Occupation of household head (%)

Farming

Household worker

Wage laborer

Trade

Other self-employment

Unemployed

Other

.!aznz: Own calculation from RDD/IFPRI Rural Finance Survey

Nolc: Figures in parenthesis are standard deviations

rerurned posirive and signitcant signs in the first two models include the land holding

size and household wealth. The value of assets which was used as a proxy for household

wealth had a positive and significaût effect on the amount of land allocated to hybrid

maize suggesirng that richèr households with a higher value of assets (household

wealth) allocate more land to hybrid maize cultivation.

The resufts from the rrearment effects model which cortects for the endogenous

equation (equation 2)

0.0000). These finding
thus we cannot reiect

status of a household.

45.3114.22)

1.94 (1.2r)

0.69 (017)

1.10 () rJ2)

1.43 (o 8t)

1.28 (2 61)

f .ii(0.rJ8)

2.70 0 98)

26)1.10
(5862.ul)

1t

i0
)
It
l0
I1

1

4.r

44.98(13.r1)

4 \ (136)

0.15 (0.44)

1 ll (0.9i)

l.to (0 79)

t.80 (2 t2)

2.11(2.)3)

r.92 (1.)0)

4r)2.07
(10182.80)

1ti

86

4

)
')

I

2

1.t

4t.ll (11.t8)

4.28G3r)

0.72 (0.15)

1.22 (0.89)

1.47 (0.81)

t.t9 (2.t8)

2.03 (1.91)

2.23 Q 6r)

)t27.t)
(8123.96)

r6

65

3

10

6

11

r.2

3.0

I5
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Table 3. Determinants of adoption under credit constraints

Variable
OLS

regression
Tobit

regressron

Treatment regression with
correction for endogeneiry

Adoption credit
' consrfalnts

Credit constraint

Free input

Age household head

Education head

Gender (1=male)

Household size

Quartile number 2 value of assers

Quartile number -l value of asse rs

Quartile number 4 value of æsets

Quartile number ) value of assets

Total land holding

Tobacco grower (yes-1, no=O

Drstance to the extension womer

Nkhota

Rumphi

Dedza

Constant

Number of females (1)-64 years)

Memberof MRFC

Member of MUSCO

0. I t0g
(0.1418)

0.0114
(0.1680)

0.0079
(0.00t7)

-0.022)
(0.0269)

- 0.0)7t
(0.r6)7)

0.003t
(o.o3o6)

0.4421*
(0.2290)

0.4408*
(0.2316)

0. i0g5 **
Q 21)4)

0.ll07x**
(0.2615)

0 6224***
0.04oo)

.019694
(0.19109)

0.0063
(0.0232)

0.4910*
(0.21r7)

-0.4614
(0.2834)

- 0.t51t*
0 2431)

0.222)
(0 4103)

0l17l
(0.2232)

0.2861
(o 24tt)
_0.0111
(0.0089)

- 0.0t r2
0.040i

0.1261
(0.2116)

0.0489
(0.0466)

I'04)7***
(0.3702)

1.1277***
(0.1702)

1.1 t I 0*r*
(0.i86u)

r.4754r<'f*
(0.4088)

0.7182***
(0.0r79)

0.06034
0.29r0r

0.0090
(0.0372)

_ 1.0681*x
(0.4191)

_0.6453
(0.4260)

_ I 1954***
(0.181t)

- 1.0922x
(0 6489)

- 2.06tt***
(0.229r)

0.0424
(o lt12)

0.01t7*x
(0.0069)

- 0.0413
(o.oilo)

- 0.1010
(0.2010)

0.012i
(0.0313)

0. l i80
(0.2819)

0 2ll0
(0.2910)

0.4861
(0 2981)

0.4023
(0.1211)

0.6140***
(0.0491)

-0.2990
0.1u4)

-0 0021
(0 0220)

-0.2912
(0.3302)

-0.4454
(0 3447)

_ 0 6g7g*x
(:0.291r)

1.8687:k**
(0 1107)

- 0.0089*
(0.0051)

-0.0264
(0.024 r )

-0.2622
(0.2061)

-0.2025
(0.2118)

-0.0406
(0.2226)

- 0.4r2t*
(0.2370)

0 0716
(0.0t 1 1)

0.1679
(0.)4r1)

_ 0.r95t
(0.3417)

- 0.1 t87
(0.26ï)

0.6665*
(0.161D

0.t4g6x*
(0.0699)

-0.19))**'F
(0.1420)

_ 0.85 15 *xx
(0.2425)

I6
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Table l. Determinants of adoption under credit constraints (continued)

/Athrho u

/lnsigma

Rho

S iomr"'è"'-

No. of obs

LR test ofindep. Eqns. (rho = 0): chi2(1) = 39'91 Prob > chi2 = 0.0000

Soarce'. Own calculation fiom RDD/IFPRI Rural Finance Suruey

No/es: * ,**, ***: Significance arI0%,5%,dodI%, IeveI

Figurcs in parenrhesis are :rlndard errors

" lnsigma and Athrho are rransformarions ofsigma and rho that are used in' the estimation process

and significanr effecr on rhe amount of land allocated to hybrid ma:t.ze. These ûndings

indica"re that being credir consrrained reduces the amount of Iand cultivated under

hybrid maize, whlch is consistenr with a priori expectations that due to credit

constraints farmers are unable to Purchase hybrid seed'

Other than credir consrrainrs, a ûumber of other variables returned significanr

coefficienrs. The age of the household head has a negative and significant effect on the

adoption of hybriJ maize. Age happens to be one of the human caPital characteristics

thai have beén frequently æsociàted with non-adoption in most adoption studies.

Among the several reason; that could explain the negative effect of age on adoption is

the fal that older farmers tend to stick to their old production techniques and are

usually less willing ro accept change. In addition young people are associated with a

higher risk-taking behavior than the elderly'

The land holding size returned a positive and srgnificant coefficient indicating

rhat households with larger land holdings allocated more land to hybrid maize. The

result is consisrenr with a priori expectations in that it is widely hypothesized that the

adoption of innovation t.ndt to take place earlier on larger farms than on smaller

farÂs. Consistent with this notion, Just el al, (1980) point out that given the

uncertainry, and fixed transacrion and information costs æsociated with innovation,

there may be a critical lower limit on farm size that prevents smaller farms from

adopting. A more plausible argument that relates to the situation in Malawi could be

relaied Io what Feâer et al. (1.98\ refer to as the problem of disentangling farm size

from other factors hypothesized to influence technology adoption. They argue that

farm size may be ,uriogu,. for other factors such as wealth, risk preferences, and access

to information which also positively influence adoption.

The size of a household returned a positive but insignificant sign. The positive

effect of household size on adoption can be explained by the fact that Iabor is an

important input in the produciion of maize and therefore, larger households have

ubundant labàr required fàr maize production. However the tnsignificant effect can be

401401

r 9744
0.0916 )

1 . 1828**,É
(0. r 210)

0.t t00r'<x8
(0.0t22)

0.gl4t*x*
(0.0j69)

t.1482
(0.0897)

404

t1



F Siurou'e, ll 7,el/er.A Diagre-Reuieuof AgricnttwalanlEnuiroililteata/ St//dies,900) j_22

by Zeldes 5) in which
are likely membershi
effect on credir cons
credit pro meer their

6. Conclusions

consrrainrs on rhe adoption of hybrid
ecting for endogeneity when assessing

adoption. This is done by comparing
with those from the treatment effects

model with correction for endogenous credit constrainrs.

Results reveal that once corrected for endogeneiry, credit consrraints have a
negative effect on the adoption of hybrid maize. Results also indicare rhar factors that

18
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the adoption of hybrid maize suggests that credit should be targeted at younger

farmers ihut ur. credir consrrained to enhance their cultivation of hybrid maize. Our

resulrs also indicate that free rnput distribution has a positive but insignificant effect

on rhe amount of land allocated to hybrid implying that small quantities of free seed

distributed to liquidity constrained households may be too small for making a

signitcant impact on the size of land under hybrid cultivation.
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AI,INEX

Table 41. Descriptive sraristics of regressionvariables

Variables Mean
Std.

deviation
Minimum Ma-ximum

Dependent Variables

Land cultivated under hybrid maize (hectares)

\Whether credit constrained (1 =yes, 0=no)

Independent variables

Vhether credit constrained (1=yes, 0=no)

Age ofhousehold head (years)

Yean of schooling of head

Gender ofhousehold head (1 =male)

Household size

Number of aduh males in a household (15-61yrs)

Population of adult females

Iand holding size (ha)

Value of æsets owned (MK)

\X/herher receive lree inputs (1 =yes)

Distance to the extensron omce

Members in PME\X/ program

Members in MRFC program

Members in Mudzi program

Members in MUSCO program

Mangochi

Nkhota kota

Rumphi

Dedza

r.260087

0.4233

0.42))

4, I3I2

4.2822

0.7228

5.594r

r.2249

r 4106

2.0196

3527 52

0. I 60891

2 21)1

0.4400

0.2376

0 0691

0.07 18

0.24t0

0 r1t7

0.1 90i

0 2124

1.884684

0.4947

0.1947

r 3.i840

3.1r02

0.4482

2.r775

0.8914

0.8146

| 9208

8123.91

o.4loo

1.6014

0.4910

0.4262

0.2143

0.2184

0.11061
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Somce: Own calcularion from RDD/IFPRI Rural Finance Suney
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