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CHAPTER1I

INTRODUCTION

und Information on Malawi

is a smallholder agriculture country. Like most sub-Saharan African
ries, the Malawi economy is highly dependent on agriculture and is
ed by limited resources and a rapidly expanding population. A small
ed nation in South East Aftica, Malawi lacks the mineral resource
ents of its neighbouring countries.
Agricultural land constitutes the primary natural resources for the
awian economy. The importance of agricultural sector is evidenced by its
the gross product (GDP), which was approximated at 36.4 per cent of
P in 1997 (Government of Malawi (GoM), 1998). Furthermore, 85
of all Malawians earn their livelihood from agriculture, and over 85
of the nation’s export revenue is generated from this source. Malawi’s
n was about 10.4 million with a growth rate of 1.9 per cent per
Population Reference Bureau, 2000). The slow growth of the
l or manufacturing sector means that the agricultural sector will
to shoulder the burden of providing a livelihood for a large
of Malawi’s growing population. It is not surprising that policy
Malawi, both agricultural and economy-wide, is largely based on
the dynamism of the agricultural sector.
he new government of Malawi is placing the highest priority on rural
alleviation among its policy objectives and, given the overwhelming
ce of agriculture to the economy, is determined to accelerate broad-
agricultural and rural development as a major element of its fight
t poverty (GoM, 1995). The process of economic growth is one of

structural transformation channeled through various linkages
the individual sectors of the domestic economy. Crucial for this
S and poverty alleviation are markets that operate efficiently to
imodate decisions within and across sectors that lead to improved

bility and access to new technologies, efficient use of inputs and outputs
culture,



Location

Malawi is a small land-locked country. It is bordered by Mozambique
in the south and east, Zambia to the west, and Tanzania to the east and north.
Malawi lies between latitudes 9°45° and 17° 16’ South and longitudes of 32°
and 36° East. The length of Malawi from north o south s about 900 km, but
its width varies from 10 to 250 km. The total land area is 94, 274 square
kilometers of which 55 percent is arable. It is estimated that 25 percent of the
total area is water, comprising mostly Lakes Malawi, Chirwa, Chiuta and
Malombe. Lake Malawi covers one-fifth of the country and lies above 460
meters above sea level. The country is divided into three administrative
regions: Northern, Central and Southern regions with Mzuzu, Lilongwe and
Blantyre as the respective main regional centers for commerce, trade and
governmental affairs. The administrative system consists of the Central
Government, Local Government and Traditional Authorities with the twenty-
six districts in the country (GoM, 1995).

Topography

There are three topographic regions in Malawi: the hill zones, the
middle plateau, and the rift valley floor. The hill zones have an altitude
ranging from 1,370 to 1,540 meters above sea level, Agricultural production is
still taking place on moderate and in places within the zone where weathered
soils exist, perhaps with virtually no agricultural potential in the area,

The middles plateau lies between 750 and 1,400 meters above sea
level. This topographic region has the highest agricultural potential in Malawi.
Because of this agricultural potential, the middle plateau is the most densely
populated topographic region in Malawi, and whereby several types of crops
are sown the during rainy season. F inally, the rift valley floor covers areas
ranging from 35 meters above sea level, the Lower Shire Valley in the
southern region, to an altitude of 760 meters covering mostly the low land
areas of the western side of the shores of Lake Malawi (GoM, 1995). The rift
valley floor is suitable for rice, sugar cane and legumes including soybeans,
pigeon peas and groundnut crops.

Climate

Malawi has a tropical climate with four seasons: hot dry spring
(September to early November, hot wet summer (mid November to March),
cool moist autumn (April to May), and cool dry winter (June to Aueust). Mean

maximum temperatures vary from 12.5 °C to 33 °C in winter and 15-35 °C in
summer (Nzima, 1985).
- The main rains come between December and April but sometimes the
o0 gets early rains in October and November. The annual rainfall in the
m varies greatly. The highest rainfall, estimated at about 2,350 mm, falls
n Zomba Plateau and lowest rainfall, estimated at 800 mm, falls in Kasungu
ct. Rainfall distribution in the country largely depends on proximity of
ea under consideration to sea, its altitude, as well as, its relationship to
rain bearing winds. The largest proportion of the rainfall is conventional
sich falls in form of showers and thunderstorms (Nzima, 1985; UNICEF and
nistry of Finance, 1993).

' Population

- The country has 10.4 million people and population growth rate at
per annum in June 2000. According to Population Reference Bureau
), this means that the population will double in the next thirty-six years.
same population estimate showed that children under 15 years account for
T cent of the population while those between 15 and 65 years of age
nt for 51 per cent and those over 65 years of age make up only 3 per cent
€ total population of Malawi. Life expectancy at birth for the total
ation is 39 years and total fertility rate is 5.9 children born per women
lation Reference Bureau, 2000).
Malawi is one of the most densely populated countries in Africa with
“IS0nS per square kilometers in 1987. The population is unevenly
Hied across the country. According to 1987 census (the only reliable
| distribution data emerges from the 1987 census), the Southern Region
1ains one-third of the total land area and 39% of the arable land, supporting
0% of the total population with a density of 125 per square
1S. The Northern Region, which contains 29% of all land of which
S arable, had only 11% of the total population and a density of 34. The
A Region, which contains 41% of arable land, had 39% of the population
density of §7.

Bt The census further reports that about 85% of Malawi’s population is
o and it depends on farming for its livelihood. The national population
Stands at 87 persons per square kilometers with approximately 171
® Per square kilometers of arable land, making Malawi one of the most
Populated countries in sub-Saharan Africa (National Statistics Office,




Agriculture in Malawi

Malawi’s agriculture is characterized by a dual structure consisting of the
smallholder and estate sub-sectors. The sub-sectors are distinguished
according to legal and institutional rules regulating crop production, land

The characterization may be somewhat oversimplified as the two sub.
sectors are not mutually exclusive. There are important interdependent
elements that exist between and within the estate and smallholder sub-sectors,
where are more complex interrelationships. During the 1980s, an intermediary
group of small estates has emerged. A dual approach was adopted after

1 3
The smallholder sub-sector

Agricultural production in Malawi is derived from both the estate and
smallholder sub-sectors, The smallholder sector based on customary |and
tenure is  primarily subsistence-oriented, . providing the bulk of food
production, almost 80%, [t involves some 1.6 million families operating under
customary tenure on approximately 1.8 million hectares. About 56% of the
households cultivate less than 1 hectare, 31% between 1-2 hectares, and 13%
above 2 hectares. Maize of local low yielding varieties dominates the
smallholder farming system accounting for about 75% of the cropped area
(GoM, 1998). The other important Crops are groundnuts, dark fired tobacco,
cassava, cotton, rice, pulses and potatoes, Production primarily for
subsistence, the combined effects of small farm holdings, unimproved

varieties, negligible inputs, high losses in storage and processing, contribute to
low productivity.

The estate sub-sector

It was estimated that at the end of 1989 there were about 15,000 estates
(leasehold and frechold) occupying an area of about 900,000 hectares or 10%

imarily under leasehold
’s total land area. Estates operate primari
A c'?hug;ry piogilce mostly export commodities notably flue cured and
E -tobac in legumes.
llowed by tea, sugar, coffee and grain . '
(:1‘:::)1 estates use higher level of technqlogy and a<.:h1eve hlgper
R alll;olders, because of their access to inputs, credit, Sl'xppor;:)n%
- snt:rvices and markets. Tobacco as the main crop occupies al l;l
i tati, land, tea 20% and sugarcane 18%, the balance being taken by
e ,

and macadamia nuts.

i

. ? Groundnut Production Problems

)i

Croundnut production has been declining steadil).' fpr the padst ten l)(;ea;:
11996 when production started rising. The def:l!mng tren I:)c(f)ure x
ed to several factors. Malawi government pricing pollc}f' efol ko
ion of the market in the late 1980s made th.e growing of groun e
ofitable both in nominal and real terms relative to hybrid maize

In addition, the export prospects have beep decli’r’ling due to 1r]pp<;ne;s)
o ces against the bigger sizes “Malawi nuts .(e.g., cha{) u; a}:man.
ically, the country experienced the drought that hit mostfsx;1 - - ue;r
coupled with the rosette disease attack in most areas of t el (t:h , gz
the 1991 to 1994 seasons. Data from the past few years revea;1 o
groundnut production was obtained in 1985/86 season, and the lo -
/92 season when the crop was devastated by drought (Ministry
d Irrigation (MoAI), 1998). s .

1 l'tll‘il@rcea(?veralllgconst%ms to groundnut .product.lor‘l in Ma!aw1 :;re —l
of producer prices, use of low yielding V'fll'lC'[lCS, inferior Zl;d tl:ira
ues, prevalence of early leaf spot and rosette diseases and. exten 199!;
Within the growing season in the past few' years (_Nylrenda, - :
L al., 1994; Subrahmanyam et al., 1997; Chiymebekiza ef al., 1998).

PROBLEM STATEMENT

in Affica is compounded by the complexity of housel!old structures

household relations. Household level issues, and Ranlculmly intra-
old resource allocation are of great importance in un'derstandmg
and in identifying actions to reduce it. Evidence from Africa suggest;

diversity in the structure and composition of households, Wher'?h men g:n

! have largely separate sources of income and resources. i fng :h 4
s to inequality in resource allocation (World Bank, 1998). It is diffic




t social force that contributed to the emergence of this type of
1d. o

~ [n Malawi, groundnuts are crucial inputs to enhance household
jic resources and sustain food security. The ever growing number of
(Bryson, 1979; Singal and Balakrishnan, 1988; Carr, 1991; Saito e al.,
iles, 1996) on women's key roles in small and subsistence farming do
ate the important gendered interactions in groundnut production-
on systems. With particular emphasis placed on the importance of
s as a women's crop and the contribution of groundnuts to pay for
“expenditure for their children. Their importance is illustrated in the
 efforts to provide various technologies for groundnut shelling and
ut oil pressing to women as income generating activities (Carr, 1991).
Hence, a need exists to capture the intra-household and inter-sector
of gender roles in the production, processing and marketing of
uts. It also becomes paramount to examine the economic and social
groundnut crops, to understand the indigenous knowledge system in
d areas relevant to groundnut systems and to understand the role of
crops in household economics, and hence to the nation.

The role of socio-economic and demographic factors such as family
of the household, education of household head, off-farm income, the
farm assets per acre, value of non-farm assets, rural credit per acre,
f land fragmentation, and meeting with extension workers would be
along with the framework of technical efficiency and adoption of

determinants.

assess or design policies to change household productivity or distribution of
income without looking at intra-household distributions. H

There is a need to know who controls what resources in the householq,
and all the evidence suggests that it matters who in the household makes the
decisions. Gender differentiated effects arise because control of productive
resources differs between men and women, as well as, the institutiona| N
environment perpetuates economic exclusion by gender. It is, therefore,
important to determine not only who is making decisions in a household byt
also what criteria they are using to make those decisions (World Bank, 1998)
Because economic development policies are not neutral in their effects,
ignoring gender can impede development, especially where over 30y
households are female-headed in Malawi (GoM, 1998). Besides agricultura]
production improvements, in terms of adoption of new technologies, it is
therefore important to understand how resources are allocated within
households and what types of policies are likely to be effective.

This Groundnut research is in the global constraint area of socio-
economic forces and will specifically address the two priority opportunities
defined as the role of groundnut in household structure and dynamics, and the
socio-cultural context of product use. These areas of study are developed in
reference to a set of differentiating social factors identified as gender,
household type, and farm type, as well as economic factors such as physical
capital, land size, technology and management practices.

Extensive reviews of the groundnut publications (Carr, 1991; Cloud,
1986; Daddieh, 1989; GoM, 1995) indicate that the social research integrating
relevant gender issues and adopting of new technologies may be absent. In
addition, the consumption related studies (Ngwira, 1984; Truscott, 1986;
Spring, 1989; Udry, 1994; Phiri, 1997) only address groundnut product
development with the intent of increasing the commercial value of groundnuts
in the formal sector. However, the invisible dynamics of groundnut
production, profitability and consumption within the subsistence and
smallholder farmers have not been addressed. Groundnuts are cash crops, i
both formal export market and local market. Yet, in many African’s small and
subsistence production systems much emphasis has been placed on value of
groundnuts as women's crops with social and economic values essential for
livelihood security (Bryson, 1979; Chiyembekeza et al., 1994; Daddieh, 198%
Ministry of Agriculture and Irrigation (MoAI), 1998; Phiri, 1999).

In Sub-Saharan Aftica the institutional complexity of a typical farm
household stems from distinct production units within the household, some
managed by men and some by women and some jointly (Saito et al., 1994)-
Spring (1989) and GoM (1993) reported that approximately one-third of
Malawi rural households are female-headed and male labour migration is an

VES OF THE STUDY

legumes are important components of Malawi’s maize based farming
and have been proved to make a major contribution in sustainable
ral development. In the case of Malawi, groundnut is a potential crop
e tobacco as a backbone of the economy. Thus, the research primarily
on identifying determinants of groundnut productivity, profitability,
lnities, potentials and constraints of marketing and its policy
lons in the country, as well as identifying key factors influencing

of technology and technical efficiency in the production of groundnut
alawi,



HYPOTHESES OF THE STUDY

The following five hypotheses were postulated in order to reach to the specific
objectives outlined previously.

Specific Objectives

The specific objectives are to: D LIMITATIONS OF THE STUDY

I Identify differences in access to labour, land and Othey
resources to groundnut production by gender, household
community and farm organizations and market exchanges wit
implications for technology adoption and productivity j
groundnut output,

2. Find out major determinants of technical efficiency i
groundnut production, and construct groundnut enterprisg
budgets and compare profitability of groundnuts with maize
and tobacco, as well as, rank them in terms of profitability.

3. Measure gender differential in groundnut productivity and
profitability in the context of changing agricultural policies,
and

4. Analyze factors influencing adoption of technologies, improved
varieties, intercropping, ridging and rotation and management

practices such as extension services, weeding, early planting
etc.

eport, the theoretical analyses are largely based on static models, in
production is treated as a static phenomenon and issues of expectations
ic adjustment are ignored. Though, incorporation of dynamics and
s into tractable models is likely to remain a key issue in agriculture
or the foreseeable future, the dynamic model avenue is excluded due
vailability of time series data sets in the empirical investigations of
dnut production in Malawi.
cond, even though the models discussed in this study are used to
the agriculture sector, they are based largely on the micro economic
n and pricing theories, and thus prices are treated as exogenous. The
n of the sector is ignored in most cases. Particularly, regarding the
n of technological adoption, the question of inter-temporal relations
ity) among the various physical factors, labour and capital, related to
ity are excluded, as they are fixed and apparently hard to measure in
agricultural setting. However, the non-physical factors, socio-
factors such as household size, age, education level, extension
 and access to farm credit play major role in agricultural productivity
are likely to remain as key issues to be discussed relating to
e farmers.
ough it is beyond the scope of this report to deal with theoretical
the study focuses to critically assess specific crop (groundnut) and
: ountry’s (Malawi) agricultural productivity; seeking empirical results
Hypothesis 1: Socio-economic variables (non-physical factors) do not Itural development policy in the country.

determine the dynamics of groundnut production, inter-household and
intra-household transactions.

Hypothesis 2: Groundnuts are not profitable compared to competing

cash crops (soyabean, pigeon pea, and tobacco) grown after maize in the

is organized in seven chapters. Chapter I has presented profile of
country.

L on location, topography, climate and population. It further discusses

¢ in Malawi including smallholder and estate sub-sectors, land
icultural administrations, and the role of agriculture in the economy
country. Finally, the chapter has provided problem statements,
€s and hypotheses of the study, as well as, the scope and limitations of

Hypothesis 3: There is no gender differential in groundnut productiviy
in Malawi.

Hypothesis 4: New groundnut variety (CG7) is not significant it :
groundnut production at the household level. hapter II reviews related literature on importance of groundnuts

groundnut research in Malawi, smallholder farming system, the
ale seed programs, gender differentials in groundnut productivity,

Hypothesis 5: New (improved) farming systems do not affect groundﬂ'lt . e
SUt marketing prospects and approaches to seed activities and loan

production at smallholder farms




operations. It will also discuss groundnut technology adoption includip,
improved groundnut variety and farming practices. Chapter III presengg
variables and measurements, study design, population and sample, the sty
area, data collection method and participatory rural appraisal under the sury,
methodology sub-section. It also focuses on recent theoretical models
measurements, as well as survey methodology in details. Theoretical mode|
underpinnings include discussion on Cobb-Douglas production functjg,
technical efficiency model, gross margin analysis, and groundnut technolo
models (Poisson model and its derivatives, as well as, logistic regressioy
model).

The socio-economic characteristics of the sampled households are
presented in Chapter IV, The key socio-economic characteristics investigated
were age of household head, household size, marital status, gender (sex),
marriage systems, literacy status, farm size, farm capital, extension practices,
and farmers’ perception of technology. Chapter ¥ gives the model results of
production function analysis, technical efficiency, gross margin analyses and
budget enterprises. It further provides results and discussions on gender
differential in groundnut productivity, as well as, focused group-focused
discussions (PRA).

Chapter VI discusses results from adoption of groundnut technology
models, namely, Poisson and its derivatives (negative binomial function) and
Logistic regression models,

Finally, Chapter VII provides a summary of the major findings and
conclusions drawn based on the findings, as well as, their policy implications
in agricultural development. The chapter ends by presenting recommendations

on groundnut activities, management practices, as well as, on participatory
research discussions.

CHAPTERII
LITERATURE REVIEW

v "ANCE OF GRAIN LEGUMES IN MALAWI

mes' are important components of Malawi’s maize® based farming
nd have been proved to make a major contribution in sustainable
development. In particular, grain legumes make three important
ons to Malawi’s economy. Firstly, grain legumes enhance soil
cause of their ability to fix atmospheric nitrogen into the soil.
(1998) indicated that nitrogen-fixing leguminous tree species
economically attractive and ecologically sound means of reducing
nputs of mineral fertilizers. Most African countries, including
an reduce expenditure on inorganic fertilizers through exploitation
eric biological nitrogen fixation.
ondly, legumes are cheap sources of vegetable protein and
iven that over 50% of the children under the age of five in the rural
e malnourished, as reported by UNICEF (1993), provision of highly
aby foods from legumes such as groundnuts, soybeans, beans and
peas could alleviate this problem, Thirdly, most grain legumes are
ligh value crops compared to cereals, such as maize. The inclusion
the cropping systems can generate more cash income for the
farmer (MoAl, 1998). Given the fact that real commodity prices
ain legumes are relatively higher than maize price coupled with low
puts in legumes, high gross margins would be expected from the

Iy 1980s, groundnuts ranked the second, behind maize, in terms of
d nutritional values (MoAL 1997). The national objective is to

Increase production of both confectionery and oil groundnuts in

mes mainly grown in Malawi are groundnuts, soybean, pigeonpea and beans.
ple food




order to meet the local and export demand and to provide raw materials for th,
domestic oil industry (GoM, 1995).

Smallholder farmers have traditionally produced groundnuts and ugeg
extensively for household consumption. Groundnuts have been relative
minor estate crops but with recent price increases, more estates adopted the
production of groundnuts as enterprises (GoM, 1995).

Nationwide, groundnut yields are low and have remained static over
time. A general decline in seed quality and supply was attributed to poor
husbandry standards (GoM, 1995; Simtowe, 2001). Inadequate produces
prices and hence low returns to labour have also contributed to productiop
decline. Under good management, yields up to 1,000 to 1,500 kg is possible
but results at the research stations indicate that yields up to 2,000 kg per
hectare are possible if good seed is used and a balanced fertilizer (including g
nitrogen starter) and fungicide are applied (GoM, 1995).

dnut Market Prospects

market potential for both oil seed and confectio?ery groundput
. Domestically, Agricultural Development and Marketing Corporation
) and Lever Brothers are among the buyers of groundnutg
2] Industries in Malawi is also a buyer of groundnut and processes it
aut butter and roasted nuts for sale countrywide. In prevalencs’. of
oduction, most groundnuts sales are for export with bulk destined
and to a lesser extent for India and Zimbabwe (GoM, 1997).

nistry of Agricuiture and Irrigation study (1998) had showp also that
e groundnut export market has gradually been lost due to'lrregu.larly
nels, considerable variation in nut size, unpredictabl.e dellvFry times
from transport delays. Another important o(smstramt. to 1ncrea§ed
exports is the increasingly stringent aflatoxin” regulations operative
nber of important countries (Babu et dl., 1994.; MoAl, .1997;
yam, 1997). The potential for expansion of Malawn’s.confecgonery
exports is good but high priority must be given to improving the
oduction yield and marketing aspects. _

til 1987, smallholders had one market outlet for their produce, i.e.
>, the only parastatal that had the legal mandate to buy smallhok.ier
produce (Phiri, 1997). Much of Malawi’s agricultural policy
e smallholder, therefore, had been channelled through ADMARC.
impact of this policy had been deliberately high implicit tax impqsed
older produce including grain legumes, which had for a long time
d the amount of incentives to smallholder farmers for growing the
ops in Malawi. Before market liberalization of agricultural produces,
used to administer a guaranteed minimum price, which was set
export parity price (MoAl, 1998).

iberalization of agricultural produce markets in 1987, which had
private traders to participate in the agricultural produce market
ADMARC was meant to increase competition in the market in order
remunerative prices to farmers as an incentive to boost their
(MoAL, 1998).

Smallholder farming system

Although grain legumes are essential components in the diet and often serving
as a major source of protein, they account for only a minor percentage of total
cultivated land in Malawi. About 76 percent of arable land is devoted to maize
(Mataya et al., 1996). Apparently, a large proportion of small farms are
continuously monocropped with maize because of the need to allocate nearly
all the land to maize to satisfy domestic food needs. This is to the extent that
smallholders with less than 0.5 hectare considering groundnut as a relatively
less important crop (Cromwell and Zambezi, 1993). Most smallholders
prioritise planting of maize leading to late planting of groundnuts and late
weeding. In fact, most farmers weed groundnuts only once (Luhana ef dl.
1994). Research has shown that late sowing of groundnuts (3 weeks after the
onset of rains) can reduce yield by 20-50% (Nyirenda et al., 1992).

Furthermore, weeding competition is very intense 30 days after
emergence and can affect both yield and quality of groundnuts (ibid). Studies
(MoAl, 1998) on groundnut cultural practices indicate that most farmers
interplant groundnuts in Malawi and a significant percentage plant a mixture
of varieties in the same plot. Farmers often plant groundnuts in pure stand
when they are grown for sale as a cash crop (Cromwell and Zambezi, 1993)-
However, agronomic research indicates that there is a loss of between 56-70%
in groundnut yield intercropped with maize (Nyirenda ef al., 1992).

ifferential in Groundnut Productivity
literature attempts to document gender differentials in farm

of rural women. Substantive work has been done concerning, for
the distribution of resources and work within household (Kanbur and

1Y toxic metabolites produced by funei of 4. flavus eroun




abor across all technology regimes and gender groups (Nilesz 19?6).

indings confirm Udry’s findings that asymmetric roles and obl}gatlons

pe houschold may have implications that are more serious on

rather than technical efficiency (Udry, 1994).

mddieh (1989) reports that women in Africa have always been crucial
ess of the farming system of their societies either as direct
s of agricultural commodities or as contributors of (un) paid labor to
juction process. Women produce a great deal of food in a small space,
ristics that tends to work against them. Although production may be
ignificant, women’s crops can be invisible due to the limited use of
ly resulting in a lack of development resources available to some
of food production (Cloud, 1986). Spring (1989) reports  that
ately one-third of Malawi rural households are female-headed and
bor migration is an important social force that contributed to the
I of this type of household.

Evidence from Africa suggests great diversity in the structure and
on of households, where men and women have largely separate
f income and resources. This often leads to inequality in resources
(World Bank, 1998). It is difficult to assess or design policies to
household productivity or distribution of income without looking at
ehold distributions, and all the evidences suggest that it matters who
sehold makes decisions.
is therefore important to understand how resources are allocated and
zing the sources of the yield difference is a necessary step in the
ination of an appropriate policy intervention. Many previous studies
ed in Quisumbing, 1993) have indicated differences in output per acre
erson but have failed to isolate the source of these differences.

Hadc!ad 1994); the various roles played by women and men in a variety of
farmmg system (Camey and Watts, 1991; Aredo, 1992); the access of Womey
1o credit markets (Morris and Meyer, 1993); discrimination against women i
formal sector interventions in smallholder agriculture (Bindlish and Evensop
1993); and the relative effects of increases in men’s and women’s incomes o:; |
the health, nutrition and, education of children (Strauss and Thomas, 1995).

A growing body of empirical evidence (Bryson, 1979; Daddieh, 1989:
Newbury, 1989; Oduor-Noah, 1995; Udry, 1994; World Bank, 1998) Iink;
filso ggnder inequalities in resources control to lost productivity and incomes
in agriculture. For example, in Cameroon, farm studies have shown that
women allocate more labor to sorghum than to rice because they contro|
revenue from sorghum but not for rice, A study of women’s productivity in
Kenya shows that women farmers in general are disadvantaged in their access
o resources and factors of production compared to men. If women had the
same human capital endowments and used the same amounts of factors and
u;pult; 9a:)men, the value of their output would increase by 22 percent (Saito er
al., 7
‘ Aggregate data from Malawi in the late eighties shows that the
increased profitability of hybrid maize, the men’s cash crop, elicited a more
than doubling the supply. Extra land was being appropriated from land that
women had been using to grow groundnuts (Due and Gladwin, 1991). Men
were.thus responding to the increased profitability of their cash crop by
drawing land away from the women. In Burkina Faso, it was found that plots
cf)ntrolled by women are farmed much less intensively than similar plots
simultaneously planted to the same crop but controlled by men in the same
household (Udry, 1994). ;

Alderman (1995) stated that an important characteristic of the farming
system of rural villages (more generally in Sub-Saharan Africa) is that
different individuals hold decision-making authority and nominal control over
output on different plots within the household. Individuals do not have
absolut.e autonomy with respect to decision making on their own plots, but 2
larg.e literature makes it clear that people have substantive control over
cultivation decisions on their own plots (Ramaswamy, 1991; Saito, Mekonnen,
and Spruling, 1994),

Only few studies in Malawi have analyzed productivity differences
‘between men and women farmers. Niles (1996) had explicitly examined the
impact of gender specific constraints to smallholder production, and found that
there was little difference in the production environment for male and female
houshold heads. While Malawian female-headed houscholds were less
technically efficient and had lower predicted yields than other households,
fhey are nonetheless allocatively efficient. In fact lack of access to factor
inputs like fertilizers and hybrid maize seeds were shown to exist, causes

ting Groundnuts as 2 Women’s crop

ving Carney (1988), the gender literature on agriculture production
izes crops as being a woman’s or a man’s crop depending on who is
mary producer and decision maker on the field. In the case of groundnut
Oduction in most parts of Africa, the distinction seems to be more on who
the cash proceeds from groundnut sales rather than who did what
Y and for how long on the groundnut field. In general, it is documented
in charge of all cash crops while women take care of food crops. The
ng examples, however, show that these distinctions where made (and
ed) are not always clear-cut.
In Cameroon, Atayi (1980) finds that the production of cash crops
d cocoa) is clearly dominated by men while women dominated in




food production. Groundnut is taken as a woman’s crop. All the
operations except weeding are dominated by women. Bryson (1979) p,
reported that the pattern of sex roles in provision of labor, crop ownership, 5,

in Cameroon varied from region to region.
In Kenya, Oduor-Noah et al, (1995) finds that women who

groundnuts give the profits to their husbands. Women indicated that groundny
cultivation is highly labor intensive and that its profits are minimal. Mg,
prepare the land with oxen and plow or with hand tools. Although husbangg
make decisions on what crops to plant groundnuts is a woman’s crop. Truscott
(1986) showed a declining trend in groundnut production and consumption in
Zimbabwe yet groundnut is the only crop from which women were able to
retain control of the income. Without giving reasons for this finding, Trusco
nonetheless observes that groundnut is regarded primarily as a “women’s’
crop” and are not accorded a high priority when the household plans g ng gro
agricultural production for the season. There is little market for groundnut
cither informally or formally; groundnut is viewed as “traditional” and
therefore unfashionable as food; and households prefer to meet their protein
needs with meat rather than nuts or beans, Clearly, the notion of groundnuts
being a woman’s crop does not appear to be supported by any evidence

whatsoever,

In eastern Zaire, groundnut is generally recognized as a man’s crop.
This view apparently persists even though women have a major role in
groundnut production. Men cut bushes and trees to clear the fields and helped
women hoe the fields. Then women sow groundnut, did most of the weeding,
harvest the groundnut, and transported them to their home. Men and women
do shelling groundnuts but women carry most of the groundnuts to the market
(Newbury and Schoepf, 1989). In Gambia, men predominate groundnuf

production (Carney, 1992). In Senegal, Linares (1992) finds that though
women invest 17 percent of their time in helping their husbands with
groundnuts, they have no control over any part of the product, they do not
partake of the profits, and they have no usufructory right to groundnut land.

>

Adoption of Groundnut Technology

The Groundnut Improvement Program started early in the 1960s un'der
the grain legume unit of the Agriculture Research Council of Central Africs
which is now known as Groundnut Improvement Program (Ngwira, 19842'
Over the years, a number of groundnut varieties both for confectionary and _0'1
extraction purposes have been bred or improved in Malawi. Collaboratio®
among the Southern African Development Community (SADC), Internationd

am
i

how much the crop is sold and the beneficiary of the income from groundp 5

l[nstitute for the Semi-Arid Tropics (ICRISAT) Gr(;{usnd;lut
the Malawi National Agricultural Research Systems (N,A{l [)) 0asst

; Jease of a number of cultivars that could potentially 00
R bekeza et al., 1994; Subrahmanyam et al., 1998, 2000).
3 we'lc:lﬁes are large seeded nuts like chalimbana and cl}ltembana,
"mariety of RGl, oil nuts like manipintar and malimba. The
; ‘EZG7 a medium red seeded variety that was approved for
§in 1990 (Chiyembekeza ef al, 199%; Subrahmanyamde{;z;.s,
trials by the SADC/ICRISAT Project between 1993 an o
e}a'ge yield of 734 kilogram per hectare (kg/ha) for .
358 k:g/ha for chalimbana, which is the most popularly gro
smallt aliro, 1994). e
d:li a:\%og:tslb(g:i (1993) observed that groundnut b‘ree:du.lgl in
been more market oriented. Breeding has l?een for high {:’e l:!s,
dnuts primarily for export and as don}es_tnc cash crop, 1‘;;1 1]% :2
the high oil content of the available varieties. Most smﬁ : 0 Sse
when they used high oil content nuts to season relis| dga :

y turns rancid. Studies show that smallhplders grow di etl;gnh
gtéundnut although the most widely grown is chalimbana, whicl
or its taste and big kernels (Luhana et al.,. 1994). s
early 1970’s, there was a strong intem'fltlon'fll market. deman 05
confectionary nuts, and the varieties like chahmbapa. an
ired well then. However, Phiri (1999) observed tl_xat this is no

since international demand now favours relatively smal-ler
ts. Tlli’fs gives CG7, which is a medium seeded nut, a comparatl;lle
ver the other varieties, and hence this research focuses on the
f adopting CG7 variety in Malawi.

is

f Improved Groundnut Varieties in Malawi

f adoption studies of improved varieties carried out in M?la\yl
1 on other crops other than groundnuts. Most adoption stl{dxes in
e concentrated on improved varieties of staple foo@, maize apd
inputs like fertilizer. In her study of the adoption of maize
by smallholder farmers in Malawi, Mpiri (1994) ar.ld Smale (1995)
farmers adoption decisions consist of several interrelated, .but
ble choices on whether to adopt or not, the extent of adoption.
much land to allocate to the new and old techn'iqugs and the
of adoption, which is to do with the rate of inPut appllf:atloq. In her
as found that the percentage of farmers ac.ioptmg hybrid maize see:ii
appears to vary sharply by agro-economic zone. It was also foun



that provision of the appropriate seed for a particular locality at the Prope;
planting time and provision of seed to markets to enable farmers to obtajp
inputs with cash rather than on credit can result in a number of farmer
growing at least some hybrid maize. Kisyombe (1998) using a probit analysig
to analyze the effects of seasonal agricultural credit on adoption of productiop
technology and income in smallholder agriculture in Malawi found tha
agricultural credit has a significant effect on the hybrid maize adoption.

Ng'ongo’la and Green (1988) using multivariate logit analysis found
that among other factors farming system, off-farm employment and access t
credit affect adoption at farm household level. Also using logit estimation,
Jere (1996) showed that land holding, farm size and access to credit are very
significant in influencing the likelihood of adopting new bean varieties.

Some studies (Marais ef al., 1994) have shown the probability of
adopting a new technology will depend on the difference in profitability
between the new and old technologies. Ramaswamy et al. (1992) found that
the farmers’ preference for high yielding modern varieties of rice suggested
that the level of adoption could be related to income advantage achieved from
improved yields of the modem varieties over the traditional varieties.
However, it was seen that in the early phases of spread of technologies, no
significant variations existed in the adoption rate across production
environments. Cromwell and Zambezi (1993) concurred with these findings
when they observed that there was low use of improved varieties in Malawi
because there was no great yield advantage to using improved variety under
smallholder farmer conditions, although yield is an important criterion by
which small farmers judge performance.

According to Malawi government (1997), smallholder farmers in
Malawi may cultivate improved groundnut varieties but they may not
necessarily follow the recommended farming practice technologies for high
yields. In addition, there has been some suggestions to the effect that the hig!l
groundnut seed prices is the main reason for groundnut recycling in Malawl,
and hence the major constraint to encouraging greater use of improved variefy:
However, Cromwell and Zambezi (1993) argued that since groundnut retail
prices have been competitive with consymer grain prices in recent years, theré
is no clear financial benefit to using grain rather than seed, and therefore i
seed is available smallholder farmers should not reject it on price groun

alone. Thus, they concluded that seed prices were not the only factor, nor ever

the major one and in any case it was not the absolute level of seed prices but
their relationship to other agricultural producer and input prices that has thé
most significant impact on the use of improved seed.

was devoted to literature review. The literature.reviewed in tl}is
ntended to provide a working definition of measuring the fiy{lmncs
production and intra-household transactions thh{n the
al production, profitability and technology adoption in submstegce
like Malawi. The chapter has introduced small.hol.der farming
sroundnut marketing prospects and gender differential in groundnut
 and adoption of farm teghnolognes. .
most important messages in the chapter are that’ t}_xere. are a number
ts associates with smallholder farm productivity including not
farm technology, unequal control of agricultlllral resources and
and production inefficiency. Of paramount importance, it was
farmers’ adoption decisions consist of several interrelated, but
ble choices on whether to adopt or not to adopt a technology,
the extent of adoption. This also refers to how much l'and to al]ogate
and old techniques, as well as, the intensity of adoption that mainly
the rate of input application. o
urthermore, the gender differential in farm productivity is anot!ler
t topic extensively covered to understand who controls farming

es, makes decision on farming activities; whereby women are equally,

e, involved intensively by providing family labour to groundnut




fa A

Increasing groundnut production will -

. Increasg exports of confectionery nuts

. R'cleduce Import requirements for edible
oils

¢ Improve the quality of smallholder
diets, and

* Significantly improve smallholder cash
income.

- Nyirenda, Cusack and Sak
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CHAPTER III

METHODOLOGY AND THEORETICAL MODELS

juction theory is the basis for modern approaches to productivity

. This part of the study seeks to introduce the conceptual
developments in production theory, and its applications to
measurements and gender differential in agricultural activities, as
option of technology in subsistence economy. Some fundamental
odern production theory that relate to the productivity literature,
functional structure, functional form and derivatives are discussed

AL FRAMEWORK

onomic forces that influence the household production and use
e complex. A diagram illustrating the essential dynamics of
, efficiency, inter-sectoral and intra-household transactions is
in figure 1. These socio-economic forces are studied with much
on delineating gender interactions, household type, farm type,
-and technology variations that impact on groundnut production and
proposed models focus on the socio-economic forces in the
sehold and communal and market systems that influence groundnut
output potential and technical efficiency.
model specifications also consider the distribution of groundnut
its by-products in various exchange channels, with implications for
Old economics and livelihood security. The household level variables
are social organization, local knowledge system, education level,
labour, farm credits and resource organizations. In the market system,
and output market forces are of interest.
is particularly important to isolate gender-differentiated
ties and constraints relevant to increase groundnut productivity and
Nce income from groundnut crop production. Furthermore, the research
avily focuses on identifying determinants and technical efficiency of
technology, as well as, groundnut productivity, aiming mainly at



the physical capital, human

capital, management and technological factorg in
rural settings, "

SURVEY METHODOLOGY

This part of chapter [T provides discussions on survey methodology employeq
to collect data from the villages in Malawi, The main emphasis is on Variables,
measurements, validity and reliability of measurements, study desigy,

population, the study area, data collection method, analysis and analyticg|
tools.

Operational definitions and meas

urements of Socio-economic
characteristics

Age of the household head - age is one of the factors that affect

production decisions and the efficiency of carrying out farm activities, It is
categorized in age groups (<20, 20-49, 50-59 and above 60) so that it should
be possible to determine which age group is actively involved in farm
activities (labour supply potential to the family farm activities).

Educational status of the household head — education is described as
an essential element in any development process. It is argued that educated
people can understand a

gricultural instructions very easily and be able o
apply technical skills imparted to them than the uneducated ones. Education
also plays roles in farming activities such as in adopting agricultural
technologies. Thus, the levels of education of the household heads
measurements could be taken from the four categories of education attained,
namely, primary education, secondary education, tertiary and none.

Sex of the household head - in Malawi, female-headed households
constitute about 30% of the total households heads and female also play 2
major role in subsistence farming actjvities (Malawi Government, 1997)-
Thus, this variable measures women’s contribution to household groundnut
production in terms of their time and family labour supply and therefore it

may be possible to determine the gender differential in groundﬂ“t

productivity. Household head is categorized into male and female (dummy
variable, male = 0, female = 1).
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L 1 kilogram) and farm credit (whether the farmers have access to

obtained.

sion® of Groundnut Te echnologies — here the study attempts to
. the socio-economics variables affect the technology adoption.
variable is the number of year35 after a technology is available
r adopts it. The dependent variable takes on discrete integer
es in years. The technologies are improved varieties (CG7 and
es), intercropping (groundnut mix planting with other major crops
e, pigeonpea, soybean, sorghum, etc.), rotation (seasonal cropping

Land holding size and acquisition ~ land is one of i

and s]carce resourc;s in agricultural production. In Malawi,ﬂr]:prircl;;;tig::gs.
53 ﬁ?v::;on leexemng extreme pressure on land and this has led to continu(l)us
P (i:n(:j ﬁle same pieces of land, cultivation of the marginal lands, smal]
ol ;)ldmg sizes that are often fragmented. Land availability 5
s gve may determine Fhe types of crops grown as well as the
tenufe go]laia eTl; Based on th.e natgonal average landing holding size and lang
categorﬁ: : CT)’};e e la.fld holding sizes in the study areas are placed in five
above 3 ha se are: below 0.1 ha, 0.11-1.0 ha, 1.1- 2.0 ha, 2.1-3.0 ha, ang ging, and erosion control (where the farmers practice

' d planting space and conservation practices on the piece of land

govemnl;mfe‘l;ngeo:hiéaﬁnd tat;quisition, s the cgtegorics are  self-owneq, i. groundnut producition). : @

indicator will give infom:ctr? ed and relative or friend OWnt?d. This part of the vector of socio-economics ch‘aractenstlcis represents .tt.lc
analyzed on the i . lax}d tenure whereby its effects can be 1t variables. These are farmer education, farm size, extenswn'wsnt,
BRIt s ‘head type, household size, etc. These are expected to explain the
in adoption time among farmers and which of the socio-economic

Crops grown in the study area - here the study attempts to identify the are responsible in determining the adoption of groundnut technology

type and quantities (measured in kilograms) of competing cr i
iroux}dnut production in the area. These include mainly coglepetﬁlg cz?;s :15:
inf();:ﬁ:gr;ﬁea, soybean ?nd tobacco. These variables provide important
e on | cropping - patterns, t;c?mology adoption, marketing
. s anb Income generating activities of the household. Relative
e can be made W!ly the farmers choose to plant any particular seed
- this part assists to identify the potentials, opportunities and constraints of

grain legumes in replacing the existing foreign cash earner tobacco in Malawi. population is groundnut farmers in the Central Region of Malawi®.

was conducted in Lilongwe and Salima districts in the central

Management practices - proper crop management practices such as ‘the country (Appendix 1 and 2). These two districts lie within

;:z El:t;t;;lg (at first rain or not), seed dcnsit)/ (kilogram per planting station),
weedin% ( eafl (Spaczai ‘measured between planting stations in centimeter), early
v g'l v(vee ing that may affects yield level, dummy 0 or 1 otherwise),
g no .dlsease co‘nqol measure.taken, dummy 0 or 1 otherwise)
R services (no visit by extension worker, dummy 0 or 1) are
Bt u:la%;ment practices that can affect groundnut production. This
o ; de presence or absence of extension workers in the study
Al advise fannc?rs about the recommended crop management
practices in groundnut production and farming activities in general.

adoption can be defined from different perspectives. The basic definition of
QI.mtcd from Rogers (1962) by Feder ef al. (1995) is that adoption is a mental
dividual passes from the first hearing about an innovation to final adoption. The
‘however, indicated that for rigorous theoretical and empirical analysis final
the farm level is defined as the degree of use of a new technology in the long-run
when the farmer has full information about the new technology and its potentials.
. (1995) distinguished between divisible and non-divisible technologies and
indnut variety (CG7) adoption was classified as divisible since divisible inputs
and fertilizers are used.

would be done from the year the new technology (CG7 variety) was introduced
ICRISAT introduced the CG7 groundnut variety in 1989/90 agricultural seasons

Input use patterns and out i i

. ' us put — this sub-section looks at th
(c)hffen::c.@ I input patterns that can help to identify potentials and
pportunities for improving groundnut production. The inputs under

consideration are i
land (in ha), labour (man-daystha), seed density (kg/ha): divided into three regions: Northern, Central and Southern Regions.



Lilongwe and Salima ADDs’, respectively, which constitutes over 70%
groundnut production in Malawi (MoAL 1998).

Lilongwe ADD s situated on an altitude of about 600m above sea J¢

while Salima ADD lies on the lakeshore flood plain at about 450m above g
level. The Central reg

ion has a warm to hot weather and cloudy with light
heavy rains, rainfall rages from 600-1000mm per annum, falling in ¢
continuous rainy season from November to March. This type of rainf;
Supports crops, such as groundnut, tobacco and maize that are planted early
the growing season,

The choice of the two districts is necessitated by the need to cover
many diverse factors as possible that might affect the household’s decision
grow groundnuts. These factors are income levels, input and outpu pric

access to land and socio-cultural factors related to labour transactions w ith
family groups.

Sampling Design and Instruments
The cross-sectional data were collected in the form of:

* Questionnaires - structured questionnaires was used to collect prima
data through interviews with selected households (see questionnain
appendix 5). ]

s A checklist was used to collect more information from some ke
informants on policy and other issues as regards to the grain legum
sub-sector in Malawi, particularly marketing before and afier ma k
liberalization. Secondary data were also collected  from
Governmental Organizations (NGO that participate in the gral
legume sub-sector research. Some of the major organizations are
Concern  Universal, Action-Aid, World Vision and Self-Hel
Development International, ICRISAT and University of Malawi®,

* Participatory Appraisal Methods - this was to collect additional dat
from key informants and focus-group discussions. A qualitativ

_—

" Malawi is divided into eight ADDs that form different agro-ecological zones. These ADD
lie within the three regions of the country. The ADDs constitute the primary managemen
unit of extension services, The ADDs are subdivided into Rural Development Project
(RDPs), which are further subdivided into Extension Planning Areas (EPAs). ’-~~~
agents called Field Assistants supervise at the EPA level, ]
The study is part of the Norwegian Initiative Projects at Bunda College of Agricultuf
(University of Malawi) in close collaboration with the Rural Development Department a8
Ministry of Agriculture and Irrigation. Supplementary (secondary) data were obtained froft
such non-governmental organizations and government agencies in Malawi,
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itati lysis. It was used to
i lementary to the quantitative analy s u
analySlzhjorgscision-making processes and outcomes within the
o holds and findings from the field surveys t.ha}t‘are conducted
hogulf;:ly by Agricultural Development Divisions (ADDs)
re .
supplemented this study.

ample Frame

The sampling frame (compr;hensive sampling units) for this research is:
e

1. The study population was groundnut farmers in Central Region
f Malawi gl

2 Eilongwe and Salima Agricultural Development Divisions

" (ADDs) within the Central Region '

3. Lilongwe West,. Salima East Rural Development Projects

" (RDPs) within Lilongwe and Salima ADDs i

4. Mkokera, Machenchi, Cheseka, Kaphateya, Chafumbewa any
Chinguluwe EPAs within the two RDPs

5. A total of 200 smallholder farmers were randomly §elected
within the villages in the six EPAs for both quantitative and
qualitative (PRA) interviews.

Sample Size
Sample Size Calculations

To calculate a good representative sample size for t.he groundnut
Productivity survey, the study focused on groundnut farmers in the Central
Region of Malawi, which comprises about 70% (p =0.7) of t'he total groundnut
Production in the country. Hence, for 95% (Z=1.96, 2-t.alle-d test) level of
confidence, within +5% (¢ = 0.05) margin of error and taking into account the

Proportion of groundnut farmers in the central region, the sample size n, was
calculated a5

Z(-p)p _196(1-0707 _

33
¢ 0.5

n=

ad adding 50, non-respondents, the sample size was n = 339 farmers.
Evertheless, only 200 farmers were interviewed. The choice of a sample of

27



] i il
200 farmers of the 339 calculated for interview was based on bug ionally'” greater chance of containing a selected cluster

time constraints. The primary data set had provided the
information that was required for the study, however, secondary. i in the second
national offices and related research centers were used to selected randomly"from S:::a ‘:llslzggbst::?;?%‘l:m t;:eField
shortfalls on top of the information gathered through Partig; lists of ﬂaf“eskOf ;heh\:)l v:egreesrcsponsible for the respective EPAs.
Appraisal (PRA) method. , stension workers) W . dom numbers a
Of the 200 farmers targeted for interviews, there were p were assigned nugzei;;[:egeslzin?:rl:l; fsg:ct?ad from each
: . 0 » farmers W ;
ictestingly ecorded 0% non-respondents :,i %g villages, a total sample size of 200 farmers was obtained

proport

es.mge was the section of households to be interviewed.
s

Sampling Method
Village and Farmer Selection

a collection, the enumerators were first trgined_ by the princi_pal
on techniques of administering the questlonnaxre.for cqllectmg
and socio-economic data. This involved explaining in detail all the
e enumerators. This was done to ensure that the enumerators
what each question was asking for, and that the enumerators
asking the same questions to the respondents thereby minimizing
and other errors.

A multi-stage cluster sampling procedure involving a ¢
purposeful and random sampling procedures were used to draw
The first step in village selection was a purposeful selection of
of groundnut producing EPAs) with relatively high level
production’. This criterion was chosen with the need for f
participation in mind, farmers having a commercial orientation
having a subsistent orientation toward the groundnut crop. Beca
Wwas a minor crop in area terms, it was important to choose EP/
areas allocated to groundnuts were relatively large in order to
likelihood that farmers would be motivated to participate acti
research. !
Only two EPAs, Chafumbwa from Lilongwe ADD and
from Salima ADD, were provisionally selected in such a v
variation in population associated greatly in adopting improved
as the alternative of increasing production from expansion in ¢
Was not available. The rest of the EPAs were sclected randomly f
of EPAs obtained from the Field Assistants. These were Mkoker

of the questionnaires followed the training of the enumerators, and
ed at detecting problems in the wording of questions bearing in
questionnaire was written in English but it was administered in

pre-testing had also allowed enumerators to be exposed to
ons and get used to the questionnaire. After these exercises,
changes were made on the questionnaires that were
the selected or sampled households in the villages.
The second stage was the probability of selecting
(clusters) from the list of villages in six EPAs selected above. A t
villages were selected from the EPAs ensuring that villages

mpling methog s self-weighting,
of the sample,
Widely spoken by the majority of the people (or farmers in the villages).
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9 R which simplifies the analysis and improves
EPAs with relatively high groundnut production are identified from

Famine Early Warning System (FEWS) office in Agro-Economic S
Department of Ministry of Agriculture and Irrigation, Malawi.
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Ethical Considerations

The project managers in the ADDs and Field Assistants in EPAs j
selected areas were responsible for sensitizing the Chiefs, Village Commj
the farmers and related government agencies in the study areas,

[

Time of Actual Survey

The actual survey was conducted from October to November 2000 by
principal researcher with the help of ten enumerators. Data
exercises involved administering a structured questionnaire to the samy
household heads or their spouses where the household heads were
available, as well as, participatory focus group discussions with

stakeholders - chiefs, field assistances, extension workers, project
and researchers.

Participatory Rural Appraisal

The social-economic forces were studied applying intensive participat
approaches. "By using participatory methodologies, engaging commus
members in the research process. Local men and Wwomen act as informants
advisors, and as guides. They therefore both contribute to and learn from
research process. Finally, the products of research will be returned to
communities for their review and use” (Desfil, 1994).

In many instances, the social researcher's heavy reliance
quantifiable variables has not served well in understanding the true dynam
of socio-economic variables that influence household's production 2
consumption. In addition, the single respondent has often been a male meml
of the household who may or may not have direct role in production, and m
provide biased information on the production system.

It was essential to complement and supplement quantitative data
selected aspects of the market and output, for which separate sample surs
method was used. Therefore, the research process applied complementa

methods of qualitative participatory approaches discussing with at least
farmers and other stakeholder in the study area.

The second

A AN ALYSIS AND MODEL SPECIFICATIONS

part of chapter 3 now focuses on data analysis and model

e tion that were appied on 199972000 growing scason datain Centrl
1

i region. - g
MalanI;e g:jlddition to descriptive stajistical analysis, the research was

sded i j Iytical categories. The first category looked at
sadivided ‘ntootrn(c)inrz?tgrr;:sy;erformedgin their farming activiti.es. Namc?ly,
o ! ther(izéuction analysis that broadly includes yield analys¥s, techgncal
m_1dnut : ross margin, profitability, marketing and gender differentiated
e The second level looked at groundnut technology. a.md
W’ducnwetii practices, which includes adopting of improved Sf:ed vane}xes,
lmmage:;tion ridging and intercropping as technologies or farming practices,
g(:lp :(tensic;n services, weeding, plant timing, harvesting and others as

management practices.

PART I - PRODUCTION FUNCTION ANALYSES
Cobb-Douglas Models

i mic theory, a production function is deﬁn;d in terms of
.:axni]:r?;(rfi)?::;?ut that canrybe prc?duced from a specified set of inputs, given the
existing technology available to the firms involved. Th}S part looked a_t input-
output relationships that ‘exist in groundnut prodlfcnon. It emphas1zed_01}
physical inputs such as seed, labour, land and Fhelr effects on t‘he physica
output. It was obvious that a production function portrays an mput-oufput
relationship describing the rate at which inputs were being transformed lpto
UcCts. )
s CtAskmong several production models, there are' the lineq function,
semilog models, quadratic models and stochastic frontle_r production mgdel.
Each of this model has its pros and cons, however, for this study the modified
Cobb-Douglas production model was used because there has been a number of
desirable properties that encompass the factors involved in. i
From the 1920s, the Cobb-Douglas (C-D) production funct}qn is the
ction of choice for production analysis, both theoretical z}nd e.:mpmcal, due
elegance, simplicity and ease of interpretation and estimation (Douglas,
76). 1t is noted that the Cobb and Douglas (1928) observed that the
logarithys of output (Q) and inputs (X;) in aggregate data appeared to be
Carly related. This observation led researchers to hypothesize that the
gate production function took the log form as:
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an=lnBo+B[lnX;+ﬁ;InX;+...+B,.lnX,.+e (B-1)

Nevertheless, economists began to recognize some of the functj
limitations and to explore alternatives, Heady and Dillon (1962)
quadratic function, which is less restrictive in some respects than the ¢
Douglas function, and the flexible functional forms, such as the trang
functional forms are discussed in Christensen, Lau and Jorgenson (1973),
an in-depth discussion of functional forms in production analysis, see Py
Mundlak and McFadden ( 1978).

These developments in functional form reflect the g 0
understanding that the functional forms used in production analysis |
impose restrictions on the economic relationships embedded in-
corresponding behavioural relationships — that s, the firm’s output supply
input demand functions, It was recognized that i 1
desirable to impose as few restriction on the functional form as possible
maintaining a function that is empirically tractable. The Cobb-Douglas has
virtue of simplicity, but this simplicity comes at the cost of imposing sey
restrictions, including unitary elasticities of substitution, constant produc
elasticities, and constant factor demand elasticities (Fuss et al., 1978), ¢
important generalization of the Cobb-Douglas is the translog function th
be obtained by specifying the Cobb-Douglas production elasticities to b

linear functions of the inputs. That is, in equation (3-1) add the follow
conditions:

ed

i

Bi=Pio+ (0.5) % B In X; i=1,2,..,n (2)

substitution of equation (3-2) into equation (3-1) gives the translog functio
In Q =In ﬁo + Z§=| ﬂjo InXi+0.5 Zi Zj Bij (ln Xi ) (ln Xj) (3-3) 1

As discussed by Denny and Fuss (1977), the translog can
viewed as a second-degree (logarithmic) approximation to a general
about the point InX; = 0, where i = 1, ..., n. The translog is attractive b
it is, in the terminology of Fuss, McFadden and Mundlak (1978
“parsimonious flexible functional form,” that is, it has the minimum n im
of parameters needed to represent economic behaviour without impos
arbitrary restrictions on that behaviour, This idea was originally
Diewert (1971). Theorists have developed various mathematical conc
characterize the important dimensions of functional structure for ecol
analysis. An exhaustive survey of functional structure is beyond the scope
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) for
), the

logies ~
peen US

3 :;r:rieﬂy below. As given in equation (3-1),

however, readers are referred hlo B'I:ck:)rby, Primont, and Russell
ive treatment of the subject.
’?°m§sr::ei‘;s‘d:mil in Blackorby et al. (1978) and Binger et al
dlsi:)-Douglas function has the fundamental structural properties -
.Cohomothetic, separability and substitutability for sn.ngle output
E of a production function. In addition, this production ﬁxpctlo_n
ed in a number of empirical studies, a_nd therefore (fhosen in this
search because it has a numbersof desirable properties. These are

‘ i t for a one percent
i represents the percentage change in outpu :

T ﬂ; inp the unit of input i. These technical. coefficients can be

- mged from the cost of production data or can be estimated

metrically. :
! 'ﬁ;n:um of Pi gives the degree of homogeneity or return to scale. The

Z B, <1 indicates the decreasing return to scale, Z B, =1 indicates
1 .

constant returns to scale, and z B, >1 indicates increasing returns to
scale.

ici ituti i i 1 to one.
. The elasticity of substitution between inputs is equa
. The production function implies declining marginal products of the

inputs.

. The Bi ‘s also represent the ratio between the total cost of a factor i

and total revenue (i.e. factor shares) and assumes that Z B <1. Also

Z B <1 indicates that one or more factors of production cm:n
economic rent. Normally when statistical analysis is used to explain
the determinants of productivity, the most common approa.ch is to look
at some major factors involved in production §uc}1- as physical .an.d non-
physical inputs, farming practices, water availability and their impact
on yield.

In Malawi, the common factors of production employed by

smll Older farmers have been established to be labour, land, fertilizer an_d
“d (Malaw; Government, 1998; Kamanga, 1999; Ngulube, 2900). In .thls
“P0M these factors'? were used to estimate the following production function.

Q=8,SM LN ¢ (3-4)

._

Prodiyer: ing fertilizer because farmers are aware of soil fertility that comes with groundnut

ad hence do not apply any inorganic fertilizer.
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Nevertheless, economists began to recognize some of the fun ic
limitations and to explore alternatives, Heady and Dillon (1962) useqd
quadratic function, which is less restrictive in some respects than the Qg
Douglas function, and the flexible functional forms, such as the trag
functional forms are discussed in Christensen, Lau and Jorgenson (1973 .
an in-depth discussion of functional forms in production analysis, see R
Mundlak and McFadden (1978).

These developments in functional form reflect the o
understanding that the functional forms used in production analy
impose restrictions on the economic relationships embedded j 3
corresponding behavioural relationships — that is, the firm’s output supply

! i t for a one percent
: i represents the percentage change in outpu ;

k Tl?:nﬁé inp the unit of input i. These technical coefficients can be
;e;ivged from the cost of production data or can be estimated

etrically. :
i‘%zn:ul?n of Bi gives the degree of homogeneity or return to scale. The

Z B, <1 indicates the decreasing return to scale, Z B. =1 indicates

maintaining a function that is empirically tractable. The Cobb-Douglas has thelf constant returns to scale, and Z B, >1 indicates increasing returns to
virtue of simplicity, but this simplicity comes at the cost of imposing sey ‘

restrictions, including unitary elasticities of substitution, constant produg
elasticities, and constant factor demand elasticities (Fuss et al., 1978). ¢
important generalization of the Cobb-Douglas is the translog function thaf
be obtained by specifying the Cobb-Douglas production elasticities to

linear functions of the inputs. That is, in equation (3-1) add the follo
conditions: }

scale. : j
3. The elasticity of substitution between inputs is equal to one.

4. The production function implies declining marginal products of the
inputs. .
B Tlfe Pi ‘s also represent the ratio between the total cost of a factor i

and total revenue (i.e. factor shares) and assumes that Z B, <1. Also

Z,B,. <1 indicates that one or more factors of production eam

economic rent. Normally when statistical analysis is used 0 explain
the determinants of productivity, the most common approgch is to look
at some major factors involved in production such‘ as physical 'ar{d non-
physical inputs, farming practices, water availability and their impact
on yield,

Bi=Bio + (0.5)Zjﬁij InX; =19 L

nQ=nfo+ Tt o ln Xi +0.5 % 5By (nX;) (0 X) (33) |

In Malawi, the common factors of production employed by
Molder farmers have been established to be labour, land, fertilizer an-d
(Malawi Government, 1998; Kamanga, 1999; Neulube, 2000). In this
these factors'? were used to estimate the following production function.

As discussed by Denny and Fuss (1977), the translog can also
viewed as a second-degree (logarithmic) approximation to a general e
about the point InX; = 0, wherei=1, ..., n. The translog is attractive beca
it is, in the terminology of Fuss, McFadden and Mundlak (1978),
“parsimonious flexible functional form,” that is, it has the minimum n m
of parameters needed to represent economic behaviour without imp
arbitrary restrictions on that behaviour. This idea was originally th
Diewert (1971). Theorists have developed various mathematical concepts
characterize the important dimensions of functional structure for econol
analysis. An exhaustive survey of functional structure is beyond the scope

Q=B SPLP2NP ¢ (-4

Odyor: ing fertilizer because farmers are aware of soil fertility that comes with groundnut
" ad hence do not apply any inorganic fertlizer.
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Where:

QO = yield of groundnuts (shelled) per unit area 3
S, L and N = units of seed (in kg/ha), labour input (in person
land (in hectare), respectively.
Bi P2 and B3 = elasticity of yield with respect to seed,
purchase variables, respectively.

By = a constant which shows the state of technology and v jg
the error terms.

The estimation of coefficients for the establishment of the ¢
involves transformation of equation (3-4) to logarithmic linear fy
fact, the Cobb-Douglas function is an example of a determinisg
model that has been used by several researchers to measure
efficiency levels in both industries and farms. Fan (1997), for
estimated  technological change in Egyptian rice using a Cob
frontier production function using data from1964-1994. Hence, the
version of Cobb-Douglas (or translog function) is discussed |
groundnut production in Malawi. ]

Modified Cobb-Douglas and Translog function

In this study, the estimated production function included land, labo
as the expected factors that would affect groundnut producti
management practices and gender of the cultivator. The Crop ma
practices considered are time of planting (month), weeding levels an
of seed per planting station. The following form of production
was estimated:

In0=8 + 4 InLAND+ B,InLAB+ B InSEED+ S NUMSEED- BJVEE
+BMONTH:v, '
Where:
In Q = Natural log of Yield in Kg/ha
InLAND = Natural log of amount of land in hectares’
InLAB = Natural log of labour in man-days/ha. i
InSEED = Natural log of amount of seed used in kg/h
NUMSEED = Dummy variable for number of seed pe
station, where 1 equals for planting 1 or 2 seeds pe
station and () otherwise.

1
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WEEy = Dumreny variable for weeding, where 1= early
jee ther™ise

K/IO?% (i(;)umnny variable for month of planting, where 1 =
lant, » Nowvember, 0 = otherwise.

Z,fz?’f,zgeﬂj, care elasticities of yield with respect to land,
Iabo; seed ar@d By Ps and Bs are coefficients for crop
mana,;emem preactiges (NUMSEED, WEED and MONTH,
respegively) aned Pr coefficient to be estimated for gender of
cultivgor,

B> =tonstant (om y-intercept)

v =bror terms” (= 1,2, ...,6).

Only endogeus factor=s Were included in the model and these include

the farm household fctors that influence an individual’s capacity to produce.

ace were those vaiables that -“were under farmer’s control. Land was treated
gcnous becase almost 0% of the cultivated land was owned and not
éd and there ws no formaal land market for purchase and sale of land
fer to Table 4.5). labor was e=xpressed in man-days per hectare, and was the
of family and iired labor. It was treated as endogenous because it was

‘mainly family labordat was cormmonly used in the production process among

smallholder farmersn Malawi. .
~ Seed is a uiversal input for all crop-based farming systems. The
genetic information ontained vewithin the seed determines the upper limit on

genet

and ultimatelythe produacttivity of all other inputs (Jones, 1996). The
ity of seed affets producttivity in two ways. First, a very high seeding
density results in hsh competidition for nutrients leading to low yields and

secondly, low seedig density ' Teads to low yields resulting from the under
Utilization of land.
~ Dummy varibles inchideed in the model were used to capture the effect
of crop managemet practicess on the yield of groundnut. Management.
65 might hee determidined the level of production and hence
Broductivity. For exmple, earflly planting might have a positive effect on
sfundnut prodyctity becausee it might ensure the groundnut plants to
d,wehp sufficient véetative gramwth before they flower, which ensured higher
7eld. Late plantingWould affesct productivity negatively so was weeding.
seoundnut has an inal slow gerowth rate and this makes it less competitive
ince.r e (ICRISA' 1992). Bo0r weeding might make it hard to control
o0 <4 Pests using ifecticides s weeds reduce penetration of the chemical
nto Crop canopy.
This analysis however, +ayas aimed at looking at the effect of second
von T Weeding @ groundnugt productivity bearing in mind that almost
i farmer conduc®d first Weeeeding exercise. This regression also explored
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the variation in yields between plots controlled by men and women f; T
the same crop, groundnut, in a given year.

Analysis of Technical Efficiency

The C-D function can also be used to estimate technical efficiene
production. In fact, several researchers, such as Aly (1987) and Fan
have used the Cobb-Douglas model to measure technical efficiency leye
both industries and farms. However, the major weakness is that the te h
efficiency indices vary depending on the number of farmers involved
study (sample size), and combination of farmers. Thus, the results on tegk
efficiency cannot be inferred to a larger area, as they are area-spy
(Simtowe, 2000). X
On the other hand, the deterministic frontier production functi
complement the short fall in the technical efficiency measures using
function. After measuring the level of technical efficiency, it was neces
identify what determines the level of technical efficiency. Whereby,
research mainly explored the non-physical factors of production sug
education, age of the farmer, gender, access to credit, number contacts:
extension workers, and aceess to groundnut technology, which migh
responsible for the existence of technical inefficiencies in small farms eng
in production. d
Battese (1992) gives updated accounts of frontier production fune
associated with the estimation of technical efficiency of individual firms
discusses production frontier models involving - deterministic front
stochastic frontiers and panel data models. 4
In this book, deterministic frontier model was used due to the n afl

the data collected. Stochastic frontier was not applied because the data di
contain weather, errors in production, government action, etc. information
were not under the control of the farmers. Likewise, the panel data mode
not used because the data did not contain time-series observations. How
the deterministic frontier model was used for the analysis of tech
efficiency of farms in the study.

The deterministic frontier model is defined by
Y; = f(x;;B)exp(-Uj)
Where:

JE1E%iaN (3-6)

Y, represents the possible production level for the jth sample farm;
féx»'ﬂ) is a suitable function, which was modified Cobb-Douglas
ﬁ;rjrction, equation (3-5), as discussed previously,

Vector, x; inputs for the jth farm and a vector, B parameter
estimates for land, labour, seed and crop management practices
(number of seed, weed antl month).

U, is a non-negative random variable associated with fann-spgciﬁc

fajctars which contribute to the jth farm not attaining maximunn
efficiency of production. This factors include non-use of fertilizer,
absence of pesticides, non-use manure and absence of technology
adoption, and

N represents the 200 farmers involved in the cross-sectional survey
in this study.

The presence of the non-negative random variable, U, in equat.ion (3—
6), is associated with technical inefficiency of the household farm and implies

that the random variable exp(~U’), has values between zero and one. Thus, it

~ follows that the possible production function Yj, is bounded above by the non-

stochastic (i.e. deterministic) quantity, f{x; ;,B)' Hence, model (3-6) is referred to
as a deterministic frontier production function. : ‘

Thus, the technical efficiency of a given farm is fieﬁned.to be the
vector by which level of production for the firm is les.s than its frontler'output.
Given the deterministic frontier model (3-6), the frontier output for the jth farm

isY J' = f(x,; ) and so the technical efficiency for the jth farm, denoted by TE;,
is:

IE, =

J

:<'|:<

(6%)
= f{x;;B) exp (-Uj) flx;; B)
=exp (-U)
Technical efficiencies for individual farms in the context of the

dete.. Ministic frontier production function (3-6) are predicted b).' obtaining t.he
1300 of the obseryed production values to the corresponding estimated frontier
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A \ § A .
values TE = —~— where fis either the maximum-likelihood estimatoy
f(x:h)
the corrected ordinary least-square estimator for B.

Generally, given the frontier output for the Jth household farm, the
exp(-Uj) expression can be defined as the ratio of the actual yield (Y;) to:
vield of the best practice ( Yj.') household farm at the same level of resoy C
and this value is obtained from equation (3-5). Thus, the value 1 for {
household farm on the production frontier means achieving maximum oug
and therefore efficient. It is less than 1 for the inefficient farmers, produe
below the frontier at a given level of inputs.

Finally, regression model was applied to identify determinants
technical efficiency in groundnut productivity in Malawi.

T

Gross Margins Analyses

In order to find out profitability of groundnut production, and other compet
cash crops that are alternative to tobacco as foreign exchange earner, gr
margin analyses were performed for all the cash crops including toba
chapter 5. The gross margins are defined as the difference between the Gr
income (GI) and total variable cost (TVC) involved for each competing ¢
crops production process as described in equation (3-8) next.

Mathematically, it is expressed as

GM=GI-TVC
Where:
GM is gross margin (MK/ha)
Gl is total income (MK/ha)
TVC is total variable cost (MK/ha)

(3-8)

Gross income is the product of the output from the production proce
and the price of that output, ‘
Gross margins are useful first step in deciding on the best combin

of activities on a farm. The activity with the highest gross margin per
the most common limiting resource is chosen, Labour as a production uf
common to all the farm activities is the most appropriate basis for comy
in the gross margins (Abbot and Makerham, 1990; Becker, 1990). In
study, output of competing cash crops (groundnut, soyabean, pigeonpea @
tobacco) were used to calculate the gross margins so that relative profitabili
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Gender Di

-<ons were made regardless of the smallholder farming systems in the
s
g;n‘fa[m Malawi.

fferenti;ls in Groundnut productivity

i i i idered women’s crop in

in the literature review, groundnut I (EonSI cre (
3 Shownt:ilcs in Africa (Newbury, 1988). Relatively, it is also important to
e C()u?he household efficiency and relative incon!e.s of men and women
4 to groundnut production in Malawi. Recognizing the source of the

g step in the determination of an appropriate

old difference is a necessary

oy i tion.
- |'r[x‘theerv :Irlxz:lysis was done using a restricted form of Cobb-Douglas

ction function. Among other independent variables, the gender of the

vator as dummy independent variable (men = 0 and female. = 1) was

gc]?u‘:ied to separate gender differential in groundnut production at the
household level.

PART I - ADOPTION OF TECHNOLOG ANALYSES
Adoption of Groundnut Technology

Here the study examined how the socio-economics yariat?les affected tht;
adoption of groundnut technology. The dependent varxable'ls the number o
years after a technology is available that a farmer adopts it. The depe:ndent
variable took on discrete integer (count) values. The t;chnology constldered
was latest groundnut technology, CG7 variety._The independent vgrlables
represented by the vector of socio-economics variables were — educat.lon ofa
farmer, farm size, extension visit, household head type, household size, f:tc.
These variables were expected to explain the difference in adoption time

among farmers. . .
Generally, the study attempted to find which variables were_tige
inants of groundnut technology adoption. Furthermore, loglstlc
"egression model was fitted to each technology or farming systems, which
Were imercropping (groundnut mix planting with othe{ major crops such. as
: ; Pigeonpea, soybean, sorghum, potato, etc.), rotation (seasonal cropping

Pattem), rigging (spacing on the row) and improved groundnut variety (CG7)

eir fields, The logistic regression model was used to examine farmers’

tions of adopting one of these technologies or farming systems in the
areas,
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Count Data Econometric Models

Several factors are responsible for a farmer’s decision to adopt groung
technologies. Extension creates awareness of the existence of
technologies. Then farmers assess whether the technologies are acceptabl
them given the crops they grow, farm size, experience, labor availability
demand, expected improvement in fertility (groundnut nitrogen
availability of credit facilities, fertilizer input cost, and other fag
(Hildebrand e al., 1994; GoM, 1998).

This process of determining whether it is feasible and profitable
farmers to adopt and implement the technology on their farms may
instantaneous, ie., they can adopt immediately, in the same year tha
technology is introduced or it can take several years depending on the fagf
such as education and frequency of extension contact. Various assum
can be made regarding technology choice. One assumption is that tec|
and crop choice is sequential, that is, farmers choose the technology
then decide what crops to grow to suit the chosen technology (Man|
1999).

An alternative is to model the choices simultaneously, that is, crop
technology choices take place at the same time (Green et al., 1996). Since
crops grown in Malawi are both unimproved and improved seed vari
simultaneous choice of crop and technology is a more appropri
representation because production of crops in Malawi does not need higl
specialized capital (ibid).

Nature and Application of Count Data

Adoption of agricultural technologies is increasingly becoming a ma
consideration in agriculture. Once invented, a technological innovation mu
be adopted by producers, and it is here that the demand side of the techn
market plays an important role in agricultural productivity. Beginning W
Griliches’ (1957) seminal research on the adoption of hybrid corn vari;
and explanation of adoption as a function of profitability, many studies ha
been devoted to explaining technology adoption and technological change
agriculture. They introduced numerous other variables; human capital a
farmer education (Lockheed ef al., 1980); agricultural extension (Evenson &
Kislev, 1975); and risk (Feder, 1982).

Count data econometric models were used to study problems where
dependent variable took on only non-negative values. Hausman, Hall &
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~ ~dliches (1

984) used a count data regression model to evaluate the
petween Research and Development (R&D) and m.lml?er ot;
I while Tsur and Hochman (undated) demonstr'ate?d t!}e applxcatlon. 0
. ssion models to explain time to adopt irrigation technqlogles.
coun 'data' l‘elg9r;9)'*also used these models to study key factors governing the
Somd( tion of soil conservation and erosion-control technologlcs:
b 0;fependent variable in the current study is a non-negative integer
4 leﬂ;: is taken to be the number of years it tgok a farmer j, to adqpt thef
ut technologies after their introduction in the Central Regxgn 0
d{l Farmer j, j = 1, 2, ... , Where na sample of 200 farmer§, is beheve:d
v;;l].ﬂuenced i)y a vector of socio-economic explanatory variables (x;) in
. be 1 of the farmer to adopt the technologies. - o
i Following Tsur and Hochman (undated) and as reviewed in Mmglsonl
1999), let y; be the realization of the random variable Y;, where Y; is the
( be,r of years it took farmer j to adopt groundnut technologies in central
m“?on of Malawi. The distribution of Y; is dependent on a set of obselrved
exogenous variables xj and unobserved variables u- Let E be the expectations
operator and [ be a vector of k parameters to be estimated so that the mean of

the count data model is

% laﬁonship

E(Yj/xj!uj):x‘](xjaﬁvu,’)=}“j (39)

In most applications, the log-linear speciﬁcatiop of t_he mean.x on the
explanatory variables is used and assuming this relationship, equation (3-9)
becomes

X
]og,{] =xjﬂ+u,=2xjkﬂk+ui (3-10)
k=1
Where ¢, j=1,2, 3, ..., n are assumed to be independently and identically
distributed (i.i.d) with E(¢")=1, and Var(e”)=1’. In this specification,
When the x; has a constant term, the assumption of unit mean value for
E(e" ) does not lead to loss of generality (Tsur and Hochman, undated).

Following Gourieroux ef al. (1980) and assuming independence of u; from x;,
Obtain

E(Y [x) = EE, [x,u)=¢" =y, (3-11)

and

Var(t,[x) =y + 10" G-12)
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;

Thus, the choice of the count data model to use is governed by
assumption made about the distribution of u; (Tsur and Hochman, undate d)

The Poisson Regression Model

The starting point in count data models is the basic Poisson regression mey
The fundamental specification of the Poisson model is that the
random variate Y; conditional on X and u;, is distributed as a Poisson i
variate

4 9%

Probt =y lmpm)=—"L,  yi=0,1,3, .. 18
y

!

Where y; is the realized value of the random variate, Y, When y::
for all j equation (3-12) reduces to the Poisson specification since %= ¢ in
case (Tsur et al., undated).

The most common formulation for A; is the log-linear model,

In A=p'y (3-14)

In = 2{‘4,- +,8%,~In(y )} (-15)

and the vector score or the

likelihood equations given by the First
Necessary Condition are

Ol & .
YR ’ij(yj -4)=0.

e (3-16)

The maximum likelihood estimate (MLE) of B is a solution to f
following moment equations

N N 5

S 'y
Yiy,«Tre
J=1 J=1

1)

2

ation (3-16) Hessian is or the second order derivative matrix
equ

Wmes

gl _ MAxx;
b - A
opop

i iti ian i tive definite for all x
der regularity conditions, the Hessian is negat
}J}:Ie fog-ligkelihood function equation (3-15) is strictly concave and the
;:LdEB 'is unique (Lee, 1986; Green, 1997).

(-13)

Negative Binomial Regression Model

i er-dispersion — the problem with the Poisson model is that it
Tm:gﬂ?: :t‘;ong agsumption that E(Y/x;) = Var(Y, j/x'j). In other words, the
;m'kson model assumes that the conditional expectation of the endogepous

i ble, given the exogenous variables, and the corresponding condlt.xonal
vﬂ:nce’ cannot vary independently. This, therefore, means that the Poisson
;mdel does not take into account farmer effe&fts as v{el% as measure‘men.t error
(Tsur et al., undated). The problem with this restrictive assumptlozn is that
when there is over-dispersion, that is, E(Yj/x;) < Var(Yj/x;) or when n> 0, the
Poisson model breaks down and therefore cannot be used to explain farmer

i iour. :
adopn‘:?alr)ii)l:lasvtl:chniques have been proposed for detection (or te§tlng for) of

over-dispersion in the Poisson model (Lee, 1986; Cameron and Trn{edn, 1'98?’,
1990), which they referred to as “Regression-based tests for over-dispersion”.
This technique is used to test the following hypotheses.

(3-19)
(3-20)

Ho: Var[y;] = E[y;]
Hi: Varfy]] = E[y;] + ag(E[y})).

H, fits the basic Poisson assumption since it says that va{iance 'is equal

10 the mean while H; postulates that in the case of over-dispersion, Fhe

Variance is not equal to the mean or is greater than th.e mean by some function

Ofthe megn, &(E[y;]). The hypothesis test for over-dispersion is performed by
ession

zv:()’,-—ﬂ,-)z‘yj o W =g_(i'L)‘

n o, (3-21)
2 ljﬁ 2
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where }; is the predicted value of y; from the Poisson regression and g0
the assumed probability density function (pdf) of uj (Green, 1991, ]
Cameron and Trivedi, 1990).

This test makes several assumptions but the most important one s
under either H, or H; consistent estimates of E[y;] = A, are obtained fro m
Poisson regression model (Cameron and Trivedi, 1990; Green, 1992, 19¢
Cameron and Trivedi further showed that the test for over-dispersion, it
they called Top, can easily be performed by testing the significance of
single coefficient in the Linear Ordinary Least Squares (OLS) regression ¢
on w;. They proposed the following assumptions on g();) when performin
test for over-dispersion

g(4)=4, g(4)=%

When the regressions are conducted, the t-statistic is used to
whether the coefficients on the regression are significantly different from z
If the coefficient is significantly different from zero, it implies that ther
evidence of over-dispersion in the data and the basic Poisson specifica
rejected. This test is preferred because it is much more specific f0
dispersion as opposed to the more general tests such as the conditi
moment test (Green, 1997). Thus depending on the response of the data tg
model, if the basic Poisson model is rejected then a compound Poisson
negative binomial) model will be the alternative model because it allows
over-dispersion (Green, 1997). For complete derivative of negative binol
model, follow Gourieroux (1984) and Tsur (undated)™.

As such, a basic Poisson regression model and a negative binor
(compound Poisson) models was fitted to cross-sectional data of 200 fam
to determine what factors affect the number of years, after introduction, itt
farmers to adopt a groundnut technology. The technology considered was
technology, CG7 improved variety), which was introduced in the ce
region of Malawi in 1990 by ICRISAT and Government of Malawi 10
Ministry of Agriculture and Irrigation (Subrahmanyam er al., 2000b).

The dependent variable in the current study was a non-negative in
variable. It was taken to be the number of years it took a farmer j, to adopt
groundnut technology after its introduction in Central Regions of Mal
where over 70% groundnut is produced. Several factor were responsible f
farmer’s desire to adopt a farm technology. Extension had created awarel
of the existence of groundnut production increasing technology. Then farf
assessed whether the technologies were acceptable to them given the @

" For derivation of negative binomial model refer to chapter six, equations (6-1) to (6-20)8
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. orew, farm size, experience, labour availability or demand, expected in
ity, availability of credit facilities, fertilizer input cost, type of household
4 female or male headed household) and other factors.
This process of determining whether it is feasible and profitable for
ers to adopt and implement the technology on their farms might be
. gantaneous, that is, they could not adopt immediately, in the same year that
he technology is introduced or it can take several years depending on other
such as education and frequency of extension contact, Again, various
assumptions could be made rega.rding technology choice. One assumption was
that technology and crop choice was sequential, ie., farmers chose the
technology first and then decided what crops to grow to suit the chosen
sechnology (Mangisoni, 1999). An altemative was to model the choices
simultaneously (i.¢., crop variety and soil technology choices take place at the
same time (Green ef al., 1996)). Since the crops grown in Malawi are grains,
‘simultaneous choice of seed variety and farming system is a more appropriate
representation because production of crops in Malawi does not need highly

specialized capital (Green et al., 1997).

Adoption of Improved Groundnut Varieties in Malawi

A mumber of adoption studies of improved varieties carried out in Malawi
have been on other crops other than groundnuts (Hildebrand et al,, 1994;
Maliro and Nyirenda, 1994; Subrahmanyam, 2000). Most adoption studies in
Ma.lawi have concentrated on improved varieties of staple food, maize and
maize related inputs like fertilizer. In her study of the adoption of maize
technology by smallholder farmers in Malawi, Smale et al. (1991) found that
‘fﬁm‘lers adoption decisions consisted of several interrelated but distinguishable
choices on whether to adopt or not, the extent of adoption, this is how much
¢ 10 allocate to the new and old techniques and the intensity of adoption,
Which is to do with the rate of input application.
i In ber study, it was found that the percentage of farmers adopting
e Maize seed (adoption) app_eared to vary sh@ly by agro-economic
- {twas also found that provision of the appropriate seed for a particular
1ty at the proper planting time and provision of seed to markets to enable
€IS t0 obtain inputs with cash rather than on credit can result in a number
obi :]:Slgrpwing at least some hybrid maize, Kisyombe (1998) using a
o afysm to fmalyze the effects of seasonal agricultural credit on
Malgy; OF production technology and income in smallholder agriculture in

A fOUI}d that agricultural credit has a significant effect on the hybrid
adoption,
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ici rms, that is, the variance term is not constant for
; rosked:msi)lt}tlh:?:aimeter estimates obtained are inefficient, thus
A rva“o;};esis tests, such as t-ratios, are inappropriate (Pindyk‘ and
ﬁlﬁsficf:lldhy]%‘sl)' The alternative is to Zse plrobabfili:y mod:sl§&eb1::‘eLl(|:)e?;
- resylts into predicted values falling outsi ,
P’obablmy I‘g??/?:)slating the basicptenets of probability.
eral P }ssih[e solution recommended to overcome most .of the§e
Thfs 5:)3 use of Probit and Logit models. {Xll parameter estimates in
puoble™® asymptotically consistent, efficient and normal since the
g mOdelrSn:xr?mun}; likelihood estimation (MLE) procedures. In this case,
gl‘;se of the regression t-test can be applied. The t-ratio fol]oys the
P madiit};ibution and the chi-square test replaces the F-test when testing the
Egmﬁcam of all or a subset of the parant;:eters m ;lhe mIi:ie_ t(be:)i). e i
& irical evidence suggests that neither Logit nor
i3 -ofﬁ!;pomvc;l the other. Tﬁe choice becomes a matter of pref_erence
e jarati, 1988). In this study, adoption of groundnut techno_logy analys.ls uses
gu[,ogit model because of its computational ar}d mathematlca.] conveniences.
'ﬂm, the following model type was used in most adoption techn910gy
.'ﬁmches, where the dependent. variable take?s the value 1 (adopting a
' technology) and 0 (not adopting a technology) is regressed on a number of
socio-cconomic characteristics of households.
~ In Malawi, ICRISAT and other NGO have introduced Small Scale
Seed Programs (SSSP) aiming to fill the gap th'at has been left open by
commercial seed companies in terms of making improved groundnut seeds
available and accessible to the smallholders. Since 1989/90 seasons, [CRISA.T
has widely distributed CG7 improved variety to the smallhol(?er farmers in
Malawi. Although CG7 is superior to popularly grown ghallmbapa (logal
variety) in many ways including yield, there has been little information on its
‘adoption (Nyirenda ef al., 1994). ‘
However, Phiri (1999) observed that some farmers were  given
ation about the new variety, they even took part in the evaluation of t!le
Performance of the variety, but there has been no follpw up t'olasssss its
option. Chiyembekeza (1994) suggested that insufﬁcllent participation by
 lamers i the process of cultivars development is a contributory cause gf non-
option of the improved varieties. Thus, there is a need to assess the impact
tthe smal] scale seed multiplication program in Malawi, and the probability
Otadoption of groundnut technology (CG7) that can be influenced by several
TS including land holding size, education of household, sex o_f the head,
eess to credit, off farm income and CG7 seed program membe.rshxp. .
he scenario for CG7 is also true for the other technolog_w; or farmmg
tems, especially intercropping, ridging and rotation. T}.m.s, 51m11'f1r ana1y§1s
O using logistic regression model in determining which socio-

that among other factors farming system, off-farm employment and agg,
credit affected adoption at farm household level. Also using logit estims
Jere (1996) showed that land holding (farm size) and access to cl
very significant in influencing the likelihood of adopting new bean v

Some studies have shown the probability of adopting a new teghpe
will depend on the difference in profitability between the new ang
technologies. Ramaswamy et l. ( 1992) found that the farmers’ preferep
high yielding modem varieties of rice suggested that the leve] of adoy
could be related to income advantage achieved from improved yields o
moden varieties over the traditional varieties, However, it was seen that
early phases of spread of technologies, no significant variations existed
adoption rate across production environments. Cromwell and Zambezj
concurred with these findings when they observed that there was Jo
improved varieties in Malawi because there was no great yield adva
using improved groundnut seed under smallholder farmer conditions,
yield is an important criterion by which small farmers Judge performz

Reports from Ministry of Agriculture and Irrigation (1997)
that smallholder farmers in Malawi might cultivate improved
varieties but they might not necessarily follow the recommended
practice technologies for high yields. In addition, there has been s

T Ng'ong’ola and Green (1988) using multivariate logit analysis f

greater use of improved groundnut seed.

However, Cromwell and Zambez; (1993) argued that since g n
retail prices had been competitive with consumer grain prices in recent y
there was no clear financial benefit to using grain rather than groundnut,
therefore if groundnut seed is available smallholder farmers should not
it on price ground alone. Thus, they concluded that seed prices were nof
only factor, nor even the major one and in any case it was not the abso
level of seed prices but their relationship to other agricultural producer
input prices that had the most significant impact on the use of improved

Logistic Regression Model

Farmers’ Perceptions of Adopting Technology
Adoption of each technology or farming system is a dichotomous depemt
variable (adopt or not adopt), which is influenced by some expland

variables (Amemiya, 1981; Maddala, 1988, 1992). It is possible to omf
Ordinary Least Squares (OLS) for binary choice models, however, this res

.

47




economic factors influence the adoption of these aforementioned techng| ~,
or farming system in Central Malawi.

CHAPTERIV

CONCLUDING SUMMARY
The chapter is solely dedicated to sampling methods and analytical technig
It has presented detailed discussions on how the multistage stratified rap
sampling was done in Lilongwe and Salima Agricultural Developy
Divisions in order to obtain the cross-sectional data of 200 farmers § o
villages. i

It has also focused on theoretical models used in the d
empirical estimation of the models, The chapter has demonstrated ho
apply C-D model to find out the input-out relationship of groun
production, technical efficiency model to identify the factors that lea
inefficiency in groundnut production and count data econometric models
its derivatives to find out which factors are responsible in adopting ¢
technology.

The chapter has ended by thoroughly discussing the app
logistic regression model in order to identify which socio-economic
influence farmers’ perception in adopting each of the main technol
farming system), namely, intercropping, ridging, improved seed variety
rotation, in groundnut production in central Malawi, 1

*
0CI0-ECONOMIC CHARACTERISTICS OF SAMPLE
3 HOUSEHOLDS

mODUCHON

i jor cash crops (groundnut, soyabean, pigeonpea, tobacco and
:@'”li;mnosnnﬁgr i éxger 1999/2000 seasons, this chapte highlights
"g ::ajg- socio-economic characteri_stics of the 200 f.arme'rs interviewe.d in
‘both Lilongwe and Salima ADDs in c_ent!'al Malqul region. Emphasis is
fbh“d on age of household head, age fi]smbunon in households, househ'old
‘ '{.ﬁze’ marital status of respondents, marriage sys_tem, literacy status, farm size,
farm capital, farm credit and management pracluces. ! N
In chapters 5 and 6, most of these socio-economic charagtenstws are
‘used in the models to determine which factors play major role in groundnut
production, profitability and adoption of technology.

‘Age of Household Head

As shown in Table 4.1, age of household head is categorized in age groups
(lws than 20, 20-49, 50-59 and above 60) so that it should be possible to
determine which age group is actively involved in farm activities (labour
Supply potential to the family fam activities).

Mean age was 46.3 years for the study areas
“iad BWlda/hbrwegian Initiative Farm Survey 1999/2000 (own calculations)

e Number of farmers Percent
L 0 0
T4l 703
L 39 19.5
. 20 10.0
200 100
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TN e v uiv HUUSGIIOIG Diead Was 4.3 years of age, i
indicates that there is a good potential of labour in the areas. Age is one of
factors that affect production decisions and the efficiency of carrying out f
activities. Younger people are said to be more innovative and efficient
older peaple are in labour demanding activities, i

Ninety percent of the household heads were in the age groups of )|

59, which were considered to be productive age of most society, and actiy
involved in the farm activities in central region of Malawi, This implieg
farmers in age category of 20 - 59 years provide farm labour compared tg
age categories below 20 or above 60 years. The results indicate that ther
higher labour supply potential in the study areas that enhance fapm
activities with minimal child and older farmers labour involvements,

Other important observation is that the overall average age (46.3 f,

among the farmers is higher than the [ife expectancy age in Malawi of g

39 years (Population Reference Bureau, 2000). Perhaps most of the farmer

this age group contribute effectively to the agricultural and develo o

activities including in the Jabour intensive groundnut and tobacco cash ¢
in the area.

]
[

Table 4.2: Age of farmers by main crops grown after maize

(percent)
Main crops grown after Maize 2

Age Soya
(Years) bean | Groundnut Pigeonpea | Tobacco Other:
Less 20 0.0 0.0 0.0 00
20-49 72.0 759 69.3°
50-59 132 12.1 154
6080 9.6 9.0 154
Above 80 0.0 0.0 0.0 00

Bunda/Norwegian Inifiative Farm Survey 1999/2000 (own calculations)

5 N 2
As seen in Table 4.2, since Z200s =190.04> 17 -5'226, here

association between the main crops grown after maize and the age of |
farmers. Over 75% who produced groundnut were in presumed productive 2
range, that is, 20-49 age groups, which imply that the younger farmers gn
such labour demanding cash Crops as groundnut, soyabean, pigeonpea @
tobacco more often that the older farmers in the region, This finding supp
the claim made previously that there is higher labour supply potential in
study areas that may enhance farming activities in general ]

Other important observation is that tobacco is the main fo CIg
exchange earner crop in Malawi, but the smallholder farmers in the study an
significantly produce groundnut as much as tobacco. This may also sugge
that the farmers who usually have small farms equally prefer to allocate th

50

bean and groundnut production than th:h other cropstu:1 t?;Tsa;aé
fm 105 i Iso imply that there are potei
: ihus. These findings als '
?::ﬂs a'n: uff).r grain legumes (mainly groundnut, pigeonpea and soyabean)
itie

L e B
tobacco with further intensifications of the productions in f
 replace
1o 1€
regio™ b

Ed.,cation Status

i ial element in any development
Education p gener?;”)’ delstcni:eil:sinargdestslf;t educated farmers understand
- Cu(::cttiro{;s including extension services, management and
g c;nstion procedures more than the uneducated farmers do.
i ?1p3 resents the levels of education of farmers in groupdnut

i k. l leawi Most of the household heads (63.5%) have primary
i Centradard one. to eight), which is regarded as adequafe level of
::uf;:g?): g(s)tranan individual to read and write without problems in Malawi.

u

Farmers in this educational category were the one who mostly grew groundnut
- Farm

i in cash crops after maize.
.5% and 23%, respectively) as main cas
%itfgg?lcecr(s’ \Elzhso di:i not have education at all also grew groundnut (7.5%) and
(12.5%) tobacco as main crops after maize.

Table 4.3: Percent distribution of education level of farmers by main
crops grown after maize

Main crops grown after maize
i Soya

ﬂ"":;m“ be:n Groundnut | Pigeonpea | Tobacco | Others Tzcgtx;l
None 1.5 15 2.0 12.5 2.0 :
?n&zzrz:d 7.0 255 5.5 23.0 25 63.5
1-8

f Sec()mdary 0.5 45 1.0 3.0 2.0 110.55
Others 0] 03 L
Tota] 100 | 380 85 85 | 63 I

Source; Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)

The secondary level of education fanngm were only 11% l:1_|1d (;tl:;;

(for example, tertiary) level were 1%, which mngh? imply that @e 1g}.1e.t.
leve] of education is the less individuals involve in su?h farming act1.v1 1esj
lerestingly, still farmers who were with limited educational levejls (;t)lrlma.ry
SIW more. groundnuts compared to the uneducated farmers in the area.
Perhaps, the farmers at the primary level might .ha\./e more exposure to m;w
Broundny; developments in modern agriculture with improved seed variety for
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HWBNUCL PIUUUCLOLL IGVEL, @S WEIl S, Understood the profitability
groundnut as cash crop in the country.

Generally, the most preferred crop grown after maize was
38.5%, across all educational levels in the area. The second most fav
cash crop was groundnuts (37.5%), and the least was other types of cash

(6.5%) such as beans and potatoes, which might be again due to perhapg

and cash constrains in the country.

Sex of the household and Average household size

In Malawi, female-headed households constitute about 30% of
household heads and female also play a major role in subsistence
activities (GoM, 1997).

Table 4.4 summaries distribution of the type of household head
main crops grown after maize. This categorization of sexes might le;
measure women’s contributions to household groundnut production in-
of their family labour supply, and perhaps gives an indication of {
differential in groundnut activities, which is investigated in details thy
Cobb-Douglas production function analysis in chapter 5. {

i

Table 4.4: Percent distribution of household head by main crops
after maize :

Sex Main crops grown after maize

Household [ Soya

head bean | Groundnut | Pigeonpea | Tobacco | Other | T
Female 3.5 20.0 3.0 13.0 40 | &
Male 5.5 175 55 255 25 |
Total 9.0 375 8.5 385 6.5 [

Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)

Of the entire household headed interviewed 42% were fe
while the male-headed households constitute 58% in Salima and Lilo
Agricultural Development Divisions. Interestingly, the figure for
headed household in the central region is slightly higher than the
proportion of 30%. The female-headed households were those who divo
widowed or separated during the survey. i

There is association between the type of household head and the'[,
crop grown after maize since 3, =6.55> 72,5 =0.711. In contra

Camey (1988) and Oduor-Noah ef al. (1995) who reported that gro
women’s crop in Kenya, the results here indicate that male-headed (1
and female-headed household (20%) almost equally grew groundnut @
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ize. However, 1t 1s important 10 note war most
B ‘i:zzrr’e ant::e:::aded households, and therefore, it would not be
e .hfnl: sifthe production of groundnut were about the same with the female
rpris!
w“nter‘,{’a:érding to Sahn (1990), female-headed households were one of the
blc oups and most of the time poorer, as Yvell as, fgwyer labour
R gﬂrm their male counterparts. Therefore, similarly conditions mlght
: ivalf: t;;e female-headed households to get involved in groundnut farming
e i ing constant.

' me;i;:t;]\;cerrg;: gf;nl:(iely gsize was four persons in the area, which is less than
tional average of six persons (GOM, 1998). It was glso found that 2 to 5
e from most families participated in farming activities, and 37.5% of the
fmﬂnsmembers were involved in producing groundnut an(! 38.5% grew
cz;lo as cash crops after maize. There is a sigmﬁcargt association between

the household head type and main crops grown after maize at p < 0.01.

* Land holding size and Acquisition

is one of the most important and scarce resources in .a'gncultural
1&‘p:on(;tcltion. In Malawi, rapidly increasing population (5.9% fertility rate as
report in, World 2000 Population Data Sheet) is exerting extreme pressure on
land, and this has led to continuous cultivation of the sarme pieces of land,
cultivation of the marginal lands and small farmers landholding sizes that are
often fragmented. Therefore, land availability at h(?usehold level may
determine the types of crops grown, as well as, the cropping pattern. ;

Table 4.5 shows the distribution of farm size allocated to dnffercnt
crops and acquisition by main crops grown after maize. There is statistically

: gi_gniﬁcant association between land sizes and main crops grown after maize at

3% level of significance. It is clear that the larger the farm size the more
famers allocate their land to variety of crops including groundnut at_ter
Production of maize which is also examined using production function
analysis in chapter 5.

i The average farm size allocated to groundnut is about. 0.47 hectare.
ﬂhe overall average farm size in the area was 2.35 hectare, which l.arge-r. than
ﬂae national average of 1.3 hectare (GoM, 1998), perhaps due to availability of
MOre arable farm land in the central and southern regions unlike in the
Dorthern region which is mountainous and hilly lands. In the study area,
- “Imers allocated, on the average, 20% their farmland to preferably produce
Sroundny¢ compared to other grain legumes such as soybeans, pigeon peas,
408 and potatoes.
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Table 4.5: Percent distribution of farm size and mode of acquisitiong . of land with different types of cash crops to augment the shortfalls in
main crops grown after maize ' to sustain thelr household livelihood.

meCenn-al region of Malawi is predominantly composed of matrilineal
e Main crops grown after maize ; - ies where land is inherited through the lineage of the women. As
‘ Sy y 2 cated in Table 4.5, 88.5% of the respondents acquired land through
- bean | Groundnut | Pigeonpea | Tobacco | Other | Totg ahriance, 0.1% from government, 2% from the village chief. Of the 88.5%
(hectares) ; sl owned (0 inherited land) about 34.5% of the respondgms grew
<0.10 0.0 05 40 20 00 | 6 > ndnut, 8% soyabean and 34% tobacco as cash crops after maize for the
0.11-10 00 100 14 160 | 21 | 298 70092000 growing seasons. Across all type of mode of acquisition, about
;:} i§j3 33 140()5 §8 262: ;2 ?9‘ e y of the farmers preferred to grow groundnut, 8% soyabean, 8% pigeonpea
3 00 | 15 10 0 |15 1; and 9% tobaceo. . : )
’ i The overall results illustrate that the potentials and opportunities for
Total 6.0 2.5 114 490 (AR growing grain legumes; especially groundnut is higher, given larger land size
' for the smallholder farmers. In effect, this shows the potential of groundnut
Allocation (hectares) Minimum | Maximum eplacing the existing foreign cash eamer tobacco, which is locally and
Land allocated to groundnut only 01 175 04 ionally under pressure due to anti-tobacco campaign.
Total land size for a farmers 07 50 3

ns farmers grow groundnut
Mode of Acquisition | Soya | Ground- | Pigeon-

) i B pea | Tobecoo | Others | T Table 4.6 displays some of the main reasons farmers grew groundnut and their

mployment status in the Lilongwe and Salima ADDs in Central Malawi.

Self owned (inheritance) | 8.0 | 345 70 340 50
Government 00 [ 00 0.0 0.0 0.1 0.

Village Chief 00 | 05 0.0 15 05 Tahle 4.6: Distribution of reasons farmers grow groundnut
Rented 00| 05 | 00 | 14 | 05 | 2 K
Relative 00| 15 1.0 20 10 |28 L t
Source: Bunda/Norwegian Inifiative Farm Survey 1999/2000 (own calculations) 0 only e Pe;c;n
, Income only 05
; : ‘00d and :
) Farmers allocated ?6.5% of their land to groundnut producti ¥ ﬂfe,ﬁlifya?g rovement 61307
49% to tobacco. There is a statistically significant difference b Food, cash andgoil fertility imptovement 27‘5
groundnut and groundnut production at p < 0.05. However, this result! - e :
also that farmers still prefer to allocate the remaining (after allocation p
imd tobacco) piece of their farm to groundnut comparing to othe mployment status Percent
egumes. 2
In Malawi., the mode of land acquisition has tremendous effect ¢ %Dt)%”?a:: a(ork i;g
use and ;_)rodu?tlon strategles.’Land.ls one of the .1mportant andJ 1¢€: Bunda/Norvwegian Initiaive Farm Survey 99972000 (own calcalations) :
resources in agricultural production. With rapid population growth res
increasing land fragmentation, and holdings becoming smaller so that ¢ .. Most farmers, 63.7%, grew groundnut because of food and cash
unlaple o adequately sustain a househo!d. .'nns has led fo co Olems, ¢ only 7.3% said that they grew groundnut because of only food,
cultivation of the same pieces of land, cultivation of the margmal. i leaves 56.4% saying they grew groundnut mainly because of cash
small household land. Nevertheless, at the same time farmers cultiv Olems. 1 was obvious that of those farmers who opted for extra cash
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through farming activities, they preferred to grow groundnut than the

competing cash crops. Furthermore, 27.5% of the farmers responded

grew groundnut because of food, cash and soil fertility improvements,

might imply that farmers in the region had identified that groundnut mj
useful as a nutritious food, cash crop and as the same time for soil
improvement.

When income and/or food were inadequate to meet household

needs, members of some households sought off-farm employment, |

study areas, the results revealed that 51% of the respondents had been
in off-farm work. The choice of groundnut as a cash crop might s

claim that the households resorted to all sort of income generating

including growing preferably groundnut as a cash crop.

Table 4.7: Percent distribution how long the farmers grew the crops:

Main crops grown after maize
Years Soya
bean | Groundnut | Pigeonpea | Tobacco
Less than 5 years 0 52 1.0 2.6
5.1-10years 21 13.1 21 147
Over 10 years 13 209 53 204
Most farmers grew groundnut for over 10 years

Source: Bunda/Norwegian Initiative Farm urvey 1999/2000 (own calculations)

About 40% of the farmers were growing groundnut and tobacco
least 10 years. This implies that farmers were engaged in growing
for food, cash and soil fertility improvement for quite sometimes,
tum suggests there are potentials and opportunities on improving
groundnut production if resources such as land, cash and other prodt
enhancement mechanisms are made available to the resource poor
the areas. Generally, despite a number of constraints (financial,
technological, etc.) farmers were facing, it appeared that
smallholdings continue to cultivate and had greater desire to impro

groundnut production in the areas as much as they did with
production.

Farm Credits

As in most African countries, Malawi also heavily relies on agricultur
with no surprise, farming is by far the first occupation of most ‘
heads across the country. Recognizing the critical role that farm credit (
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in alleviating rural poverty and in fostering the development
,ili’kind)lctr:;grl;)rlnl;,?’ltl?e govgemmer?to hz];tsy introduced formal farm credit
of ns since 1987. Based on the data collected, this study also has
i "“322(1 some of the roles of farm credits available to farmers and their
¢ n agricultural production in central Malawi.
. padT:ble 4.7 presents distribution of farm credits received by farmers who
. mainly grow soyabean, groundnut, pigeonpea, tobacco and other crops
or 199972000 agricultural seasons.

Table 4.8: Percent distribution of farm credit received by seed type

Main crops grown after maize
Soya
| bean | Groundnut | Pigeonpea | Tobacco | Others | Total
5 75 | 110 75 | B0 | 50 | 610
[ E 63 0 253 5 | 390
i 9.0 215 85 585 6.5 100.0
‘Soﬂm Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)

As seen in Table 4.8, 61% of the farmers had received in-kind or cash
farm loans from credit institutions and of these farmers, most of them had
‘received loans for tobacco followed by groundnut farm credits in the region.

Table 4.9 summaries also the type of farm credit received by the
smallholder farmers, and the majority, 83.9% have received seed loans and

85% fertilizers. Tobacco growers received three times more farm credits than
- the groundnut farmers did.

- Table 4.9: Percent distribution of type of farm credit

L Main crops grown after maize

} Soya

L bean | Groundnut | Pigeonpea | Tobacco | Others | Total
Cash I 34 00 T 00 | 57
Seed 23 | %3 103 | #3 | 11 | 89
Lertilizers |00 0.0 34 741 75 | 850

Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)
yx"‘ﬂmlumn total is over 100% because of multiple responses due to availability of loans from other
“CES such as friends and relative.

As indicated in Table 4.10, non-commercial institutes, NGOs such as

m Universal, World Vision International and others provided almost a
of the total small loans through their micro-enterprise programs (usually
Ving funds with virtually no interest rate). While commercial institutions
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such as Malawi Rural Finance Company (MRFC), which is strictly by

oriented government financial institute, provided about 50% of the farm

with high interest rate (40%) per annum.

Table 4.10: Percent distribution of credit institutions farmers dealt

Main crops grown after maize
Institution | Soya
bean | Groundnut | Pigeonpea | Tobacco | Others
MRFC 1.1 9.0 22 314 1.1
SEDOM L1 11 0.0 0.0 00 [
Farmers
World 0.0 45 L1 33 0.0
APIP 0.0 4.5 45 45 0.0
DEMATT 0.0 1.1 0.0 1.1 0.0
ADMARC | 0.0 0.0 0.0 11 0.0
NGOs 23 102 5.6 6.9 22
Total 4.5 304 134 483 33
Source: Bunda/Norwegian Inifiative Farm Survey 199972000 {own calculations)

As displayed in Table 4.11, most of the farmers (58.4%}
borrowing agricultural loans for over three years regardless of the t
crops they were growing. |

Table 4.11: Percent distribution of how long credit scheme was

Main crops grown after maize
Years Soya
bean | Groundnut | Pigeonpea | Tobacco | Others
Less ]
than 1 1.2 57 1.2 6.9 0.0 1
year
1-3years | 0.0 4.0 2.9 163 34
37 years 23 6.8 4.1 452 0.0
Total 35 16.5 8.2 68.4 34
Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 {own calculations)

Note that this table reports only formal loans from financial institutions, not informal loans
relatives and others

Again, almost 70% of farm loans were used from tobacco
as shown above that the formal credit institutions stipulated (or di
farm loans must be used strictly for tobacco production. It is also obs

over 58% of the farmers had taken loans for over three years for
production.
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.ﬁo“dnut Pr

The impact of farm credit on crop productifm is ef(p!ored through
tric model in chapter 5. However, the preceding prehmmm analysis
wome that most farmers had concentrated in tobacco production that the
f‘d sl;:;‘fuﬂmes as loans were not specifically available for these cash crops.
"

oduction in Lilongwe and Salima ADDs

nut is one of the major crops that are widely grown in'Lilongwe an_d
Agricultural Development Divisions in Ce_ntral Ma!aw1. Qroundnut is
ly monocropped, intercropped or grown in mixtures with maize, cassava,
3 and other crops in the areas. '
Table 4.12 displays distribution of main crops grown after maize by
and EPAs.

‘Table 4.12: Percent distribution of main crops grown after maize by
Ds and EPAs

Main crops grown after maize
Area Soya
I bean | Groundnut | Pigeonpea Tobacco Other

D

‘ 35
| Lilongwe 15 195 3.0 18.0
oy 15 180 55 203 30
Over all, 75% of the farmers grew groundnut after maize in both ADDs

A
Miokera 00 25 25 30 15
achenchi 1.0 10.0 20 8.0 1.0
0.5 40 0.5 6.0 ]
Kephateya 15 45 00 40 10
| bewa 25 120 20 13.0 1.5
Chinguluwe 35 45 15 45 0.5
~ Machenchi EPA in Lilongwe ADD and Chafumbewa EPA in Salima ADD grew more

groundnut than the rest of the EPAs in the 1999/2000 seasons

 Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)

~ Inboth ADDs, over 75% of the total farmers interviewed indicated that
8rew mainly tobacco and groundnut after maize as cash crops for the
9912000 seasons. Similarly, Machenchi EPA in Lilongwe ADD and
“alumbewa EPA in Salima ADD grew more groundnut (10% and 12%,
ively) than the rest of the EPAs in the 1999/2000 seasons. However, the
| result showed that in Lilongwe ADD there was a slightly higher
ndnut production, 19.5%, than Salima ADD with 18%, but with no
“Ustically significant difference between the two ADD at p<0.05.
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CONCLUDING SUMMARY CHAPTERV
The socio-economic demographic characteristics in Lilongwe ang
Agricultural Divisions had indicated that most farmers were growin,
and groundnut as main cash crops after maize in the 19992000 gy
seasons. However, of the main grain legumes grown in the tw
groundnut was preferred as a cash Crop to soy, pigeonpea and others,
Of paramount importance, the socio-economic factors played
roles in the groundnut production in the two development areas,
the age group 20-49 years provided most of the farm labour, indicating |
supply potential in farming activities, Most farmers (63.5%) have D
education level, which s regarded as adequate leve] of education |
individual to read and write without difficulties in Malaw;. With
higher rate, but with no statistically significant difference, female g
groundnut than men in the region, 4
Onan average land holding size 0f2.35 hectares, the average fan
allocated to groundnut is about 0.47 hectares (i.e. about 20% of the
size) of which tobacco and maize took the rest, As expected, mg
(88.5%) was acquired through inheritance, as matrilineal marriage s
predominantly practice in central Malawi region, k.
It was discovered that most farmers grew groundnut because of
and cash requirements, but also more farmers realized the importance
legumes as soil fertility improvements. [t Wwas also noted that most

GROUNDNUT PRODUCTION, EFFICIENCY AND
PROFITABILITY

0 A

NTRODUCTION

is dedi i loglinear production
dedicated to discuss the results from _ )
'Chaptgzt:ministic technical efficiency model and gross margin analys_ls
| applied to groundnut survey data for‘ the 1999/2000 seasonsh:n
wer;lalawi. Input and output patterns along with model results thoroughly
ed hereafter.

DUCTION FUNCTION ANALYSIS

ducti ion analysis was performed to identify the determinants of
: 1 &np?;gitggn. Th)é initial production fum-:tion il"lcluded land, labor am:
ed, as well as, other socio-economic factors including crops mapa.gemTT
tices as the expected factors that would affect groun'dnut productivity. [he
j io-economic factors considered were time of planting (monfh), cropping
R s (e e 2 10 N o e il E weeding levels, household age, educatlo_n and extension serwcehs.
s e o, ; ollowing discussion of C-D production equations (3-4) and (3-5), the
Finally, it was observed that farmers in Lilongwe ADD gre v 6liowing model was a dequately Ted o e dete
groundnuts than their counterpart (Salima ADD), but with no statisti 10
significant difference between the two ADDs at p <0.05. R R s

Table 5.1 presents coefficient estimates, standan_i errors, t-values, and
ificant test foIr’ the modified Cobb-Douglas productlo_n ﬁtteczi to the data.
erally, the model was fitted adequately to the data since R* = 0.691 (or
Jisted R” = 0.673), and the overall £, 5, =39.15 > Fyana0s =243. All
Coefficient estimates, land, labour and seed are statistically signiﬁgant at
leve| thereby determining groundnut production in cent{al Malayw. The
O0-physical factors including education of household, extension services and
Of the farmer were found to be statistically insigniﬁc.ant,. and thus did not

arily determine the smallholder groundnut production in the areas.
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X

1,63 hectare, but the mean farm size allocated to groundnut production

Table 5.1: Coefficient estimates for groundnut production function 041 hectare with no statistically significant difference in the two

i : | Development Divisions in study.
Variable (l::(;:i:::l:: St;nrf::d t-value Agn cult::naong smallholder farmers, thpugh, on the average farmers have
Comtel LA e 3.987 ted over 20% of their total farm size to grc?undnut productlon, it is true
Land (ha) 041 0.092 446 ¢ more land is usually allocated to maize as it is th? main crop (staple food)
?e:i??;g:;() = gég gg«;g ;(l)gg 0'000 i Malawi. Grain legumes such as groundnut, pigeonpea and soyabean

The dependent variable (Qg ) is defined as production of groundnut in kg per

enerally are considered as subsidiary crops so that there are given marginal
Source: Bunda/Norwegian Initiative Farm Survey 199972000 (own calculations)

ofe in farmers” livelihood that limit their productivity (Ngulube, 2000).
E In addition, land allocation to crops such as grou'ndnu_t depends on the
[and holding sizes whereby farmers with larg; land hol'dl'ng sizes are expected
o allocate relatively more land sizes to various subsidiary crops than th.ose
with small holding sizes. Despite such constraints to grour_ldnut production,
sill 75% of the smallholder farmers allocated 20% of their small farms to
) undnut production in the study areas. '

~ The model shows that land is one of the determinant factors of
groundnut production since it is statistically significant at 5% level. The
fclasticity for land was found to be less than one (B; = 0.41) put greater tha.n
zero. This implies an elastic response to groundnut pl'OdlICtIOI?, thus a unit
increase in land would result into proportionate increase in g_roundnut
‘production. This means that output would be higher compared to the input use
g‘;nundnut production. Perhaps since the smallholder farmers generally have

Furthermore, in the Cobb-Douglas model the sum of the coeffic
gives information on returns to scale, which is the response of grouy
output to a proportionate change in inputs. Groundnut production has
found to be characterized by increasing returns to scale since 0.41 +
0.68 = 1.33 i greater than I, indicating that there was a need to increase
land, labour and seed in groundnut production.

Though the question of efficient use or optimal choice of inputs
discussed later, the above results imply that increasing the use of these in
(labour, land and seed density) in groundnut production by a ce
percentage, then yield will increase by higher proportion than the pe
increase in the input factors. This means that increasing amounts of ¢
labour and land has an advantage of increasing groundnut productivity small pieces of land, which was on average or_lly 0.41 hecta.re allocated to
surveyed area. . groundnut production, the elastic response might suggest if farmers had

Referring to the first objective and hypotheses of the study as giv allocated more land (beyond the 20% groundnut share now) a large groundnut
chapter 1, the results supported the postulated hypothesis as follows %"dwk’“ could be obtained. )
one of the objectives and hypotheses of the study: ¢ ~ However, the allocation of more l_and to the .gr.oundnut proc?uctlon
depends on a number of factors including profitability and subsistence
Production of staple food on the fixed amount of land (as land is a scarce
imodity in Malawi) the smallholder farmers have in the area.

Specific objective 1: To identify differences in access to labor
and other resources to groundnut production by gender, hous
type, community and farm organizations and market exch:

implications for technology adoption and productivity in groul
output. ‘ Labour Allocation
And, ]

Hypothesis 1: Socio-economic variables (non-physical factors) de

The average household size has a bearing on availability of labour
determine the dynamics of groundnut production, inter-househol

ally considering that most smallholder farmers depend on family labour.

intra- : € more the number of people in the household the more the family labour
AN DIy is, all other things being held constant. Family labour supply could
Land Allocation § bearing on the types of crops grown; the amount of land cultivated and

ields of preferred crop.
The average family size was five persons in the area, which is about

. . . . . l du 0
e s 0t e Enpotc s e sericurs PO Same as the national average of 6 persons (GoM, 1998). However, on

and scarce commodity in Malawi. The average farm size allocated o all¢
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A In Malawi, smallholder farmers use hoe, sticks, ploughs, shovels, ox-
~_ and other unmechanized hand tools for digging their farm, and it was not
& ing 10 find out that very high labour (persons-day/hectare) input across
SUP' of crops in the farming seasons. About 97% of the farmers in all the
2 ke surveyed mainly used hoes, which indirectly indicated that farmers
b ¢ lot of time in their fields to prepare and plant the crops.

L As seen in Table 5.2, tobaceo is the most labour intensive crop in terms
y Jand preparation for cultivation, planting, weeding and harvesting. Overall,
w odnut production is also more labour intensive than soyabean and

average 3 persons from a household participated in farming activities,
64.1% of the family members were involved in producing groundnut as a,
crop after maize. There is a significant association between the members
family as labour sources, and the main crops grown after maize at p <0,

Labour is also found to be one of the determinants of group
production in the study area with statistically significant coefficient estj
B, =0.23 at 5% level. It is elastic to groundnut production since 0.23 i
than zero, but less than one. This means that for a unit increase i
(persons-days per hectare), there will be more than a proportionate i
groundnut production. . {ﬂeonpea-

Table 5.2 reports that the 203.5 person-days per hectare, on ave “~ ]t is also important to note that almost all household members and
slightly exceed the 200 person-days per hectare at national level (GoM, | § labour simultancously carried out field operations, and therefore
This is because of the readily available family labour due to the large ny on of substitution between types of labour is irrelevant. Furthermore,
of household members in the region. With this estimation, however, i equivalent person-days per hectare are derived from the assumption that

be possible the yield response to labour to be greater than the the average month has 25 working days and 4 farming month, allowing for
labour input. est days, sicknesses and traditional duties. For comparisons to be made

en different types of labour, it is necessary to express days and hours in
erms of common denominator like person-days, person-hours or person-

Table 5.2: Labour requirements in the production of main crops afte
maize (person-days/ha) 1

To assign adult equivalents to different sex and age groups, two

Crop Preparation | Planting | Weeding | Harvesting umptions were made. First, the physical labour productivity shows initially
Type ositive correlation and then a negative one with age, and secondly, the
Soyabean 184 101 116 150 ical productivity of women is less than that of men. The conversion scale
Groundnut 251 o4 256 213 adopted from Johnson (1990)'* as given in appendix 3, Table A3.
Pigeonpea 150 85 24 10 wever, the conversion coefficient has severe limitations. The perfc
Tobacco 30 20 ] 360 | 1% 1 i e
e n_tlal between the men and women narrows as the job becomes lighter,
Average 23125 12250 | 24150 | 41825 ting that physical strength strongly influences performance, that is,
Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations) ng rates of men, women and children vary from one task to another.

awoman works at half the speed of a man on one job and twice as fast
another, fixing her equivalent value based on the first observation will
underestimate family labour capacity.
 Assumption of constant performance differential among men, women
Vhll@l‘en that was implied by using a single coefficient over the whole
18 unrealistic as relative performance varies according to energy *
nents (Johnson, 1990). As seen previously, however, this methodology
P 'n this study to facilitate the comparison with cautiously interpreting

Furthermore, comparing the Cobb-Douglas model paral
estimation and other results given in Table 5.2, the labour data es
could be higher than what actually supplied in the villages since this stud
concentrated only on adult labour equivalents.

Since labour requirements differ according to the types of crops
on the farm, it is sometimes difficult to separate the exact amount 1200t
for each crops, especially if the farmers use intercropping or mixture Cf0
patterns. However, it was possible to estimate the labour req ire
according to field operations that were categorized into four C
operations, namely, land preparation, planting, weeding and harvest

shown in Table 5.2.
e fomp, 1. Johnson (1990), The Business of Farming: A Guide to Farm Business Management in the
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Seed Density

Another determinant of groundnut productivity is the density o
used on the pieces of land. As seen in Table 5.1, the coefficient esti
seed is 0.68 and statistically significant at p-value < 0.05.

Elasticity for seed density is greater than both land and labour,
implies that the yield response is greater for seed rate than land and | (
high groundnut yield could be obtained through an increased seed
groundnut for the given farm, provided other things being
(recommended spacing and seed density were followed). .

Seed density determines the yield provided other factors
paribus. On average, the smallholder farmers used 21.33 kg of gro
58.94 kg of seed per hectare, which was lower than the recommendex
rate of 90 - 110 kg per hectare (Chiyambekeza ef al., 1998) in both Lile
and Salima ADDs. 4

Farmers hardly bought groundnut seed as a purchase input wh

most of the farmers either obtained seed from their relatives, fellow _
or recycled from previous growing seasons. Most of the farmers had no:
to improved varieties; information might not have reached the farm
area, or less purchasing power that had resulted in lower seed rate 1
However, the model estimation suggested that increasing seed density
of the feasible solutions of low productivity in the study area. !
Table 5.3 summarizes seed availability, affordability and s
groundnut seeds in the 1999/2000 growing seasons in all the EPAs s

Table 5.3: Percent distribution of groundnut seed availability, affordabi
sources in all EPAs 3

Seed Seed Where seed
Availability | Percent Affordability | Percent was bought
ADMARC
Affordable 219 Fellow
Available 3.5 Expensive 67.8 Producers
Scarce 26.5 Cheap 44 NGOs
Seed for groundnut, pigeon pea and soyabean were vaiued at MK10/kg

+ Source: Bunda/Norwegian Initiative Farm Survey 199972000 (own calculations)

About 74% of the respondents said that groundnut seeds
available, but at the same time about 68% of them responded
groundnut seeds were expensive. These results might indicate that
though farmers knew where to buy the seeds (52.6% ADMARC and
from fellow producers) they found them expensive. In addition, this pe
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s ;
._iiog the low density of sowing groundnut per station or ridges on the farm,
; .lhled to lower productivity. B

i The results indicated also that ADMARC, a government .submdm"y
any that buys farm surpluses and sells crops, still plays major role in
ing activities in the country. Only 21.1% of the respondents bought s.eeds
obtained from non-governmental  organizations becayse' of .enther

mvailability or unaffordability of seeds from such organizations in the
try}'Besidcs such discouraging scenarios, farmers also faced other
undnut production problems. These 'mclu('ied. lack of seed, lack of markets,
Jow producer prices, severe pest and disease .mcldences, as well as, poor roads
that lead to infrequency marketing accessibility. o &
Table 5.4 lists the difficulties farmers faced when producing groundnut
in 1999/2000 seasons.

Table 5.4: Percent distribution M difficulties farmers face in all EPAs

Problems Percent
‘Lack of seed 9.8
[Tack of markets 54
Low producer prices 250
Severe pest and disease incidences 576
| Others 22
urce: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)

About 83% of the farmers said that other major problems associated
With groundnut production were severe pest and disease incidences, as well as,
low producer prices. Again, these discouraging facts support the ‘low
8roundnut productivity, even though over 75% of farmers preferred to grow
8roundnut after maize in all the EPAS.
- Therefore, it is possible to conclude that the compounded problems,

.,:“%aﬁnordability of seeds, severe pest and disease incidences, low producers

1€ (MK11-15 per kg), as well as lack of other farm resources had resulted
2 W groundnut productivity per hectare that did not. reach- the expected
Mationa] yielq (1500kg/ha (GoM, 1998)) per hectare in the study area. As such,
- 2@Wi government and non-governmental organizations should be at the
4 ront of improving groundnut productivity at smallholder farmers level in
-~ ountry through improved services.

E
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Farm Credit Pensity and Spacing™

ing crop management practices are also some (?f : the
P:g;sjca{:ltedgwith ll:)w grougndnut productivity in the country. Ministry
ot jture and Irrigation and Groundnut Research Institutes recommend
3 |(:nlting or planting at first rains, 90 kg per hectare for a ridge-spacing of
1 and 110 kg per hectare for a ridging-space of 75 cm., as well as, 15 cm
06 on planting sation (MoAL 1997, Simtowe, 2000) )
i As have been mentioned earlier, this study found that the average s;cied
was only 58.94 kg per hectare far below the 90 kg/ha recommende
With respect to ridge-spacing, over 95% of the farmers used less than
ommended ridge-spacing of 75 cm. About 44% used less than 3'0 cm
en planting station, 55.8% between 15-2.0 cm and.l% over 30 cm in the
This implies farmers who used less ridge spacing might have over-
ded groundnut planting or planting too many crops (swee:t potato, maize,
on the same piece of land creating congested seed capacity that compete
nutrients beyond its capacity and leading to low groundnut productivity.
the other hand, about one-third of the farmers used the recommended

fing space of 15 cm between planting stations.

No special farm credit packages designed to promote groy
production in the areas. As evidenced in Table 4.7 and 4.8, there were
packages by Malawi Rural Finance Company (MRFC), but were for tq
farmers only. Besides the main physical factors considered in estj
groundnut production, the negligible farm credits available for groy
farmers were also significantly affecting groundnut production, T
statistically insignificant, the parameter estimate for credit in the C-D
indicated that credit was inelastic to groundnut production since -0.021
than zero. This means that for a unit increase in farm credit, there wo
less than a proportionate increase in groundnut production. The m
farmer took farm credits the lower the reported production of groun
most farmers allocated the credits to tobacco production. Credit could
cash or in-kind from the lending institutions, and therefore some
production might go back to the institutions or to the informal lenders s
fellow producers, relatives or friends. i

On the other hand, since most of credit institutions required co
in order to lend, such conditions might have led to lower groundnut prod
in the areas. Generally, it could be said that government and the pri
had provided no incentive for groundnut farmers to increase
production in the areas. The market liberalization has been an incentive
crops in general, and farmers have preferred to grow tobacco. Most |
opt for tobacco, as it is the best crop in terms of brining money
households. This is the main reason that over 90% of farmers had g
smaller proportion (20%) of the total household land size to
production.

~ Planting Time

Groundnut planting is usually done within the first fgw rains. Planting
this time allows the crop to develop sufficient vegetative grow‘th before
ing, and depending of the varieties, it is expected to mature with 3 to 4
nths indicating when the rain is about to stop. Over 90% of the farmers
nted groundnut along with maize in November which implies .that most
ners were aware of the planting time provided that they got their seed on
r recycled the seed from previous years. _ {Ha

However, 77.4% of the farmers preferred monocropping while tl}ls
is 22.6% for intercropping groundnut. The intercropping was done with
Maize, sweet potato, pigeonpea and other cereal crops. _

~ Except for the density of planting, most farmers had planted t.helr
Broundnut at the correct time that might ensured them higher yields provided
1t other constraints had been minimized. In fact, most households have small
@d holdings and grain legumes including groundnut were usually

CROP MANAGEMENT PRACTICES

In Malawi, proper crop management practices such as early pla
density, good plant spacing, early weeding, disease control (M
1994) and extension services (information and advice from MoA
regarded as management practices that can affect groundnut production
country. j
Among all management practices listed (weeding time, §¢
planting station and extension services), only cropping pattern {
cropping or intercropping) was found to be one of the determina
groundnut production in the two ADDs surveyed. : Miber of e per planting station, where I equals for planting 1-2 seeds per planting sation, which
1 ¥R the case per planting station, 0 otherwise in the model.
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icultural activities. Within these activities, the crop mmagement
s include the role of field workers who provide extension services to
ce]]holder farmers. The presence or absence of extension workers in the
smﬂma who could instruct farmers about the rec/omrt_lepfied crop
ent practices in groundnut production and farming activities would
i Mleyﬂ:jetennine the crop productivity, in general. .
o 0f paramount importance, extension serv:ces‘usually play a major role
o fransmitting new and improved farming techniques fr.om‘ the research
. etes. Extension contacts are also needed for commu{uc_atlon of fam?er
¥nce and problems to researchers for refinement of existing technologies
for research to solve existing problems. .
It is impressive to note that 88.5% of the farmers had some kind of
contact with the field workers. About 60% of the farmers had said that they
de contacts 1 to 2 times per year, while 31% said 3 to 4 times and 11.5% of
 the farmers made more than 5 contacts with the extension workers in the area,
On average, the farmers had made enough contacts for the 1999/2000
ons, but the extension services did not make tremendous effects on
y ut production, perhaps due to compounded constraints including lack
‘information on groundnut production specifically.

( intercropped earlier as land preparation was faster and able to plant
first few rains.

Weeding" and Disease Control

No one disputes that crop plants in poorly weeded fields g
compete with weeds for sunlight, moisture, and nutrients, Anothe
was the time of weeding and it is essential to weed at the initial stage of
establishment. When groundnut is hand-weeded, the plants are ridged,
means that the first internodes (where the first flowers and branche
formed) are buried. Thus, weeding at the wrong time, especiall
flowering stage, can cause yield loss of up to 20% (Ndunguru et al,
The same authors reported that under weeding could conceivably be the
nutritional levels prevailing in many small farming communities.

In addition, Chiyembekeza and Sibale (1986) reported that yield
of up to 40% could be incurred with chalimbana if weeding is done [afy
35 days after crop emergence. Weed competition is very intense 3
after emergences and can affect both yield and quality.

Overall, 8% of the farmers weeded their small groundnut farms
91% of the farmers weeded their fields twice and 1% thrice. It is ¢

most of the farmers in the study villages had kept their weed free fa B In the surveyed area, the overall mean groundnut yield was 5002 kg
might ensure good yields for the season, g i‘per hectare, which is lower than the expected national yield of .1500 kg per
On the issue of pests and diseases control, high incidence of di .kecm (GoM, 1998). The use of inorganic fertilizers or organic fertilizers
and pests can cause substantial yield losses (Subrahmanyam ef af,, | ot reported as inorganic fertilizers were found to be very expensive (and
Though the study did not examined the type of pests and di 0t used in the groundnut plots) to the smallholder farmers, and the use qf
groundnut fields, over 85% of the farmers did not report any - Organic fertilizer or manure is traditionally avoided as farmers believed that it
associated with their groundnut farms, and almost all the farmers had _ - causes further pest problems. Hence, compounded with other problems (socio-
pesticides because of unaffordability, 3 onomic factors) discussed above, this had resulted in l?wer. grouqdnut
Finally, the coefficient estimates for weeding time and frequency W“Cﬁ(m rate per hectare, about a third of the production in an ideal
found to be negatively associated with groundnut yield, but with SAVironment (1500 kg/ha). i
statistically significance in determining groundnut yield in the smallh °ﬁg In conclusion, as stated in the specific objective it was found that only
farms. - Physical factors land, labour and seed density (with the exception of non-

Output Patterns

PYSical factor of cropping patterns) determined the production of groundnut,

e the non-physical factors such as education of the household head, age

Extension Services e farmer, gender, extension services and others had been associated to
e extent, but with no statistical significant effect on groundnut production.
However, land, labour and cropping pattern inputs implied diminishing

5, 2 the elasticities are between zero and one exclusive. On the other
ang groundnut production exhibited increasing returns to seed density input

)

Malawi’s economy s dependent on agriculture. For exten
purposes, the country is divided into eight ADDs, which form the foct
e 1
‘:’ dummy variable for weeding, where 1= early weeding, 0 otherwise

"The pests and diseases in the groundnut fields are usually carly leaf spot, late leaf spot, rosetic, &
leaf caters, termites and Hilda (Subrahmanyam, 2001, pp 103-116)

_

n
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level. From this study, it is concluded that only physical factors syg

labour and seed density (proxy to capital) determine groundnut
and thus accept the hypothesis that socio-economic variables (ng
factors) do not necessarily determine the dynamics of groundnut
smallholder farms in central Malawi.

TECHNICAL EFFICIENCY ANALYSIS

As defined in Battese (1992), technical efficiency of farm is de
factor by which the level of production for the farm is less than §
output. Given the estimated deterministic Cobb-Douglas function
equation 5-1) and technical efficiency model (chapter 3, equati

7), the study had identified technical efficiency indices of 200
farms in Lilongwe and Salima ADDs in central Malawi.

Russel and Young (1983) estimated a deterministic
frontier using corrected ordinary least-squares  regression )
sectional of 56 farms in the North-West region of England durin
Kontos and Young (1983) conducted similar frontier analysis
Russel and Young ( 1983) for a data set for 83 Greek farms for th
harvest year.

Kontos and Young (1983) applied a Box-Cox transf
variables of the model and obtained similar elasticities to those of
estimating the Cobb-Douglas production function by ordinary lea
regression. Since the likelihood ratio test indicated that the Box-C
Was not significantly different from the traditional Cobb-Douglas |
deterministic frontier model was estimated by corrected ordinary I
regression. The estimated frontier mode] was used to obtain the
technical efficiency for individual farms involved, ;.

Similarly, - considering a deterministic - Cobb-Dou
production function (equations 3-5 and 3-7), this study had inv
effectiveness of Malawian groundnut farmers in central Malawi.

Table 5.5 presents technical efficiency index for smallholder
Lilongwe and Salima Agricultural Development Divisions for I
growing seasons. As shown in Table 5.5, the technical effici
ranged from a minimum of 0,31 to a maximum of (.68, with an

0.496. As indicated in chapter 3, the value 1 for the household fan

production frontier means achieving maximum output, and therefore

Itis less than one for inefficient farmers, producing below the frontie
level of inputs.

n

; pical efficiency index for smallholder farms Lilongwe and

. Tech
3 i]);s for 1999/2000 seasons
Percent
Is
iency Index Number (())f farme s
— o
~0.40 z |
7-030 L 4L
Fio 15 7350
~1.00 t L] 150
| Mean
i Range (standard
Minimum Maximum g gt
- 0.496
0.36 (0.0054)
- et 999/2000 (own calculations)

da/Norwegian Initiative Farm Survey

ling below the average

1 75% of the farmers were fal : ‘

: Ev::’ﬁ:?e(:ll:t inde;( of 0.496, indicating that considerable technical
iencies existed in the Malawi farms surveyed.

rminant of Technical Efficiency

measuring the level of technical efﬁciemfy index, it was n:cessah:l); cta(;
tify which non-physical factors determine t'he lelvel. of tec
ies or inefficiencies in groundnut production in Malawi. _—

- The research explored both physical (land, labout, seed) mpfufarmers
non-physical factors of production such as egu;atlon, :,%To;m > am;
lability of farm credit, household head, off- arm e :
7 io:ltyser(:'ice:nahich might be responsible for the existence of technical
i iencies in s,mall farms engaged in groundnut production. In order to
110 objective 2 (Chapter 1) stated as:

To find out major determinants of lechm’cal' efficiency in groundnut
Production, and construct groundnut enterprise budgets and compa;:
Drofitability of groundnuts with maize and tobacco, as well as, ra
them in terms of profitability.
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Firstly, the following linear regression model was proposed to
determinants of technical efficiency in groundnut production,

TE =f{Ld, Lb, Sd, Ed, Ag, Cr, Hh, Fz, Ofe, Ex, Ta)+e (54 )

Where:
TE is technical efficiency index
Ld is land allocated to groundnut production in hectay e
Lb is adult equivalent labour used in persons-day/ha
Sd is amount of seed rate per hectare in kg/ha :

L

Ed is education level of a farmer (number of years attend

Ag is age of the household head in Yyears )
Cr is agricultural credit received in Malawi Kwacha
Hh is sex of the household (male = |, female = ()
Fz is family size in hectares

Ofe is off-farm employment in Malawi Kwacha ‘
Ex is contact with extension workers (mumber of visits)
Tais technology adoption (adopted
&is the error term

Table 5.6 displays parameter estimates obtained through ord;

least-squares (OLS) methods,

Table 5.6: OLS parameter estimates for technical

Coefficient” | Standard !
| Variable Estimate Error t-value :
Constant 0.3460 0.027 12.683
Seed density [ 0.034] 0.007 5.023
Land 0.0268 0.004 6.262
Credit 0.0256 0.005 5.062
Technology 0.0090 0.002 4.775
The dependent variable was technical efficiency (TE)
R?= 0.636 and Fy 200,005 = 24.75 > Fy 200,005 =2.42

= 1, not adopted = “ )

efficiency model~ -

i ogy (improved variety) was the only two non'-physmal
dop : rh;fdt:t:l;?rllegy etgﬁcizncy of groundnut production in the region.
Non-physical factors including educatiop level of a farmer, age of th:l
. head, sex of the household, family size, off-farm employmen; an
lloldf om;cls with extension workers were found to be non-determining
> ofti,chnical efficiency in smallholder farms in.lhe area. Most of the
osical factors had shown positive associationﬁwnth technical efficiency
1 ion, but with no statstial significance.
lm,\]drl1 li;g r:l?;sclzal and non-physical factors of pr.oduction I_1s?ed in Table
cate positive relationship with technical Ffﬁcgency. Unit |qcmasesl: of
factors increase technical efficiency, b}lt with d{ffemnt mfngmtu@es. o;
ole, the maximum increase of techmca_l CfﬁClCl:le varies with see
‘ ,while the minimum increase varies with adopngn of technology. An
ease of 1 kg per hectare seed will increasg the technical efficiency .by 34
cent on average, while a change in adopting techr}ology (§eed variety or
ot g recommended technology such as interc:roppmg,. ridging, rotation or
‘mixture) will result in about 1% increase in t«?chmcal efficiency. .
These findings support the detennmanl_s of grqundnut .productlon
ined when estimating Cobb-Douglas production function previously. The :
seed rate 59.8 kg per hectare (as compared to the recommepded 90-110 ‘
per hectare) and the small farm size (average qf 0.{«1) m@cat_ed t'he low
ndnut yield. Likewise, the considerable technical inefficiencies in over
of the farms were partially associated with shortage of seet'!, plantmg
and scarcity of land in the areas, as land is generally scarce in Malawi.
In addition, the non-physical indicators suggest that low rate of
adoption of technology because of low contacts with field wc_)rkers on such
developments, and with virtually non-accessibility to farm creles for resource
farmers (with no collateral) led to very low technical efficiency value of
in Malawi smallholder farms.

patte:

Prof bility of Groundnut Production

Inorder to reach objective number 2 as stated in chapter 1 and hypothesis
fumber 2 postulated as:

J

‘ ‘Hypothesis 2: Groundnuts are not profitable compared to
competing cash crops (soyabean, pigeonpea, tobacco) grown

Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)
* Non-significant coe

selection procedures.

Of the physical factors used in the model, it was only land and
density (proxy to capital) were found statistically significant in detef mi
technical efficiency in smallholder farms. Similarly, it was also found
access to farm credit (whether a farmer received acricultural credif

ficient stimates weredelted s the model wasfited through stepwise o

after maize in the country’

The study had examined profitability of groundnut with other
~MPeting cash crops such as soyabean, pigeonpea and beans as an alternative
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in replacing tobacco as foreign currency earner. The relative profitabilig
net benefit from these crops, other things held constant, would dete;
amount of resources allocated to each. The relative profitability
different crops and their yields were important determinants of the crop g
and cropping patterns. As such, gross margin analysis was performed to
out groundnut profitability in the in central Malawi. 1
Gross margins are a useful step in deciding on the best combinat;
activities on a farm. Abbot and Makeham (1990) and Ngulube (2000
used farm activity with the highest gross margin per unit of the most com
limiting resource, which was labour. In this study, the main determina
factors of main crops production were found to be labour, seed den
land. Thus, The analysis involved gross margins to land (MK/ha), |
(MK/person-days) and seed (MK/kg of seed) for these crops. ‘

Variable Input Quantity Unit Cost
(Kg) (MK)
Own seed 13.1 25
Purchased seed 10.0 25
Hired labour
(person-day/ha) 4.11 7.50
Family labour
(person-day/ha) 193.38 7.50
Fertilizer 0 0
Pesticide 0 0
Total Variable Costs (TVC)

Output Quantity Unit selling' price
Yield (Kg/ha) 500.19 15.00
Gross Margin
Input-output ratio (gross income divided by input costs)

Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)

* Labour was valued at MK7.50/working day (Ministry of Labour and Vocational Training, 1999)

**Qutput prices for groundnut, pigeon pea and tobacco were obtained from ADMARC for 199
seasons.

This is a measure of the average economic return to fa
production. The gross margins are defined as the difference between the'
income (GI) and total variable cost (TVC) involved in the
production process as described in chapter 3, equation (3-8). Gross inco
the product of the output from the production process and the price
output. i

aTOUI
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grown after maize for 1999/2000 seasons
Indicator Main crops grown after maize
Groundnut | Pigeonp Soyabean | Tobacco
Inputs
Own seed (kg) 13.0 8.0 50 1.03
Purchased Seed (kg) 10.0 3.0 40 0.04
Hired labour (persons-days/ha)
[Family labour (person-days/ha) 4.11 4.01 6.00 70.00
Fertilizer (kg)
& 197.38 140 13175 | 455.00
0.0 0.0 0.0 400.00
 Unit cost”
| Own seed (MK) 25.00 15.00 15.00 9.00
Purchased Seed (MK) 25.00 15.00 15.00 9.00
Hired labour (MK) 7.50 7.50 750 750
Family labour (MK) 750 750 7.50 7.50
rtilizer (MK) 0.00 00 00 20.00
- Total Variable Cost (TVC) 2056.18 1245.00 116813 | 8347.13

ource: Bunda/N ian Initiativ
i lorwegian Initiative
3 {M,f‘"groundnul, pigeon

Selling

Tables 5.7, 5.8 and 5.9 present the complete relative profitability
ses for all competing crops under investigation. Table 5.7 presents
terprise budgets for groundnut, which indicating variable costs incurred fiue
- nut quantities for one hectare of land. Only two factors of production,
2 mlf, and seed, vary considerably as land is inherited, not rented, whereby
re is N0 formal land market for purchase and sale of land in Malawi. '
As reported in Table 5.7, with on surprise, no fertilizer was used in thfa
undnut plots, as farmers were aware that groundnut cont‘nbute_s'to soil
fertility through nitrogen fixation. However, the fertilizer issue is a critical one
in Malawi since farmers apply to their farms, and fertilizer prices are beyond
{he purchasing power of smallholder farmers (Carr, 2001). Hence, focus has ;.o
be made on alternative means of enhancing soil fertility through organic
matters such as agroforestry legume plants.
Similarly, Table 5.8 summarizes the budge enterprises for groundnut,
soyabean, pigeonpea and tobacco in Central Malawi region for 1999/2000
growing seasons.

Table 5.8: Input quantities and variable costs per hectare for each main crop

Farm Survey 1999/2000 (own calculations)
pea and soyabean were valued at MK25, MK15 and MK15, respectively. These were
1 Devel

prices for Agricul and Marketing (ADMARC) in Malawi.

P!

Table 5.9 displays the gross margins, average physical productivity, net
10 inputs of groundnut production.
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Table 5.9: Gross margin, average and net financial return values

Source: Bunda/Norwegian Initiative Farm Survey 199972000 (own calculations)

Table 5.9 displays the gross margins and the economic
factors of production for main crops grown after maize, namely, grour
pigeon pea, soyabean and tobacco. Tobacco showed the highest gross m
(MK22297.67) for 1999/2000 seasons seconded by groundnut
followed by pigeonpea (MK1140.00) and soyabean with the lowest
margin (MK556.87), though unexpected low. These results agree with
studies conducted in Aftica, for example, Cromwell and Zambezi
concluded that seed prices were not the only factor, but their relations
other agricultural producer and input prices that had the most si
impact on the use of improved seed or alternative crop.

In terms of costs of production, soyabean had the lowest
cost (MK1168.63), while tobacco has the highest (MK8347.13).
gross margin results tobacco is still more profitable than the crops,
of the grain legumes and other crops groundnut is more profitable
1999/2000 input and output prices in Malawi. Bear in mind that in to

production the leaves were sold, rather than the seeds of tobacco, which re

in very high yield for marketing. Comparing to tobacco, the low yieldi’

the other crops could still be attributed to the seed yield, rather than le

yield, coupled with the fact that farmers used local varieties that had
low yielding potentials.
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Indicator Groundnut | Pigeon pea | Soyabean T
Average yield (kg/ha) 500.19 265 115 ;
Selling price (MK) 15.00 9.00 15.00
Gross income (MK/ha) 7502.85 2385.00 1725.00
Total Variable Cost (TVC) 2056.18 124500 | 1168.13
Gross Margin (MK/ha) 5446.67 1140.00 556.87
Input-output (Cost-Benefit) ratio 3.65 1.92 148

Main crops grown after maize
Average Product and Net
Return Indicators Groundnut | Pigeon pea | Soyabean
Average Physical Product
(APP) 197.38 14401 137.75
APP of person-day of labour 23.00 11.00 9.00
APP of a kilogram of seed
Net Financial Returns g
Net return per person labour day 27.60 792 4.04 K
Net return per kilogram seed 236,85 10363 | 6187 |216

iable cost for groundnut was almost double that of
Ever;;:(;l:g:b:xag: yield per irectare is almost twice that of pig.eon
£ 4 over four times that of soyabean. Of all the grain legumes, the pncesf
s, ' dnuts were higher compared to pigeon pea and soyabean. In terms o
e returns to labour, groundnut gave the highest return to person-days
: 716‘;0), seconded by pigeon pea (MK7.92) and soyabean the lowest
< 404') whereby the minimum labour price for 1999/2000 seasons was
= -days of labour. '
7_5(})\};%;:;1::;&};“ analysis indicated that all the crops showed higher
+ economic returns per kilogram seed. Groundnut gave the highest net return
2 erd[ogram seed (MK236.85) than both pigeon peas (MK103.63) ar}d
(MK61.87). Furthermore, tobacco had the highest l?eneﬁt-c:,ost ratio
'67), which is almost the same as groundnut. (3.65), comparing to pigeonpea
‘%)’md soyabean (1.48) on full cost basis gmcrludmg priced family lfibour).
" From the above analysis, the results indicated that groundnL.lt is more
table compared to pigeon pea and soyabea.n at the current input and
prices, as well as, productivity levels of grain legumes. Groundnut gave
highest gross margin per hectare, the hxghest’ reurns o factors of
roduction than the two crops mainly grown after maize. Given these. results,
e hypothesis that groundnuts are not profitable, compgred to competing cas_h
: (soyabean, pigeonpea, beans) grown after maize in the country, is
. Therefore, it is possible to say that comparing to other cash crops,
groundnut might be an alternative to replacing tobacco given the full potential
nd opportunities for smallholder farmers in the area.

Market prices and Adoption of Alternative cash Crops

r common market for groundnut, pigeon pea and soyabean and other crops
the Agricultural Development and Marketing Company (ADMARC), which
1§ 2 government suBsidiary company that buys and sells agricultural prodms
L','Malawi. This organization acts as both monopoly and monopsony in
gricultural activities by dictating both buying and selling prices of

agricultural produces in Malawi for over 30 years now.
Over 80% of the smallholder farmers acknowledged the absence of a
petitive market for alternative cash crops to tobacco. Some private traders
Provide an alterative market to ADMARC for groundnuts, pigeon pea and
SOyabean, but the prices - (very similar to ADMARC) offered are not
~Couraging for farmers to produce more of crops and diversify away from
Bbacco, The prices for groundnuts and soyabean were in the range of MK 11-
§5 Per kilogram, while the price for pigeonpea ranged between MK7.00 -
1000 per kilogram for the 1999/2000 seasons in Malawi (ADMARC, 1999).
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Comparably, tobacco was mainly sold to intermediate traders
Auction floors in the major trading market centers to international
the range of MK 15 ~ 30 per kilogram in 1999/2000 seasons,

Thus, the monopolized low prices for groundnuts, pigeon
soyabean attributed to lack of competition among the buyers in rura|
that was not the case with tobacco. As such, output prices had ady
in the production of these altenative cash crops in Malawi.

Adoption Rates of Alternative Crops

In addition to the determinants of groundnut production obtai
Cobb-Douglas production function analysis, farmers were asked
they grow instead of tobacco given an increased trend in prices.
Table 5.10 presents adoption rate of alternative cash Crops to
when rural market prices increase in their areas, B
As reported in Table 5.10, most farmers were willing to |
adoption of altenative cash crops to tobacco provided other things
same. However, increasing in rural market prices alone is a ne
condition but not sufficient condition to increase adoption rate,

Table 5.10: Percentage distribution of smallholder farmers adoj
market prices of alternative cash crops to tobacco

Price (MK/kg) Groundnut | Pigeon pea | Soyabean 01
<9 4.0 6.0 50 :
10-15 302 39.0 564

16-20 32.0 40.0 68.0

21-25 443 60.0 80.0

26-30 734 80.0 90.0 L
31-35 874 99.3 983 i
36-40 943 - ]
417 98 - 1
Auction selling 90.2 80.1 842 1

Source: Bmomegian Initiative Farm Survey 199972000 {own calculations)
* mainly includes beans and sweet potatoes

The proceeding Cobb-Douglas production function analysis

that the main determinants to groundnut production were land, labour &
density coupled with market prices as discussed above. :
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STRAINTS TO ADOPTION OF ALTERNATIVE CASH CROPS

discuSSCd earlier, the potentials and opportunities of groundnuts and other
3 orops in replacing tobacco exist, but with some constraints to adoption as

omative Crops {0 tobacco in Malawi. This section focuses on major

ints that farmers faced to adopt alternative cash crops to tobacco in the
09/2000 growing seasons. Some of the major obstacles include government
olicy, marketing and institutional constraints in Malawi.
£

~ Government Policy

The government of Malawi through the Ministry of Agriculture and
igation had opened up the market for private sector entry to buy farm
yduce from farmers and export without government control. The Ministry of
grioulture and Irrigation was also empowering farmers to produce high
uality products and had negotiation skills through joint operations with
rganizations such as National Smallholder Farmers Association of Malawi
ASFAM). ‘

Despite promoting the private sector to take a leading role in the

ket, they are still less competitive than imagined. This has made prices of
tive cash crops to tobacco less attractive than those of tobacco have, On
te other hand, export markets are still not adequately explored for alternative
ops  thereby impinging on the competitiveness of buyers. Above all,
ent policies are still weak especially in implementing and addressing
ditional production methodologies with those of scientific research
futions. The results had been production of poor quality products that are

©53 atfractive and competitive at international markets.

Furthermore, there had been general lack of policy incentives for
ancial support o private investors, and this had affected technical
& lopment and information generation, as well as adequately disseminating
information about alternative crops to both farmers and private sectors.

Access to Markets

~ Severa| surveys conducted over the years (Chiyembekeza et al., 1994;
"l et al 1994: Due and Gladwin, 1991; Nyirenda ef al., 1994) had
- ed low official producer prices, lack of seed, pests and diseases, lack of
o and drought or unreliable rainfall as the main reasons for the

N groundnut production. Some have concluded that groundnut has
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become a smallholder food crop and male farmers have therefore aband.
for more profitable cash crops; leaving only women to grow and map;
crop (Luhana et al., 1994). |

In this study, over 75% of the farmers had indicated that herg
generally lack of supporting infrastructures to markets from the f
communities. Lack of roads, transport and financial support were the
constraints to access the markets. In addition, most farmers reported |
access to farm credits, and the few who had access to credit cited
interest rate (as high as 54% per annum) and collateral (resources poor f;
whereby the majority have no collateral) as major drawbacks tg
alternative crops. Others had indicated non-membership to credit clyk
cause to fail to secure agricultural loans. '

Benson (1996) argues that a “green revolution” package |
profitable for the majority of Malawian farmers at the current prie
fertilizers and seed maize in Malawi. The same applies to groundny
major grain legume since its production has declined considerably in
years due to biological and economic factors. 3

Market Promotion Institutions

In Malawi, various institutions were put in place to pre
investments and marketing of various enterprises. Malawi Inves
Promotion Agency (MIPA) is on of the major institutions, Accord
MIPA, their main role is to identify markets and link farmers to
Domestically, there is high demand for grain legumes, for example,
and groundnut. Lever Brothers Company and National Seed Co
Malawi are the major industries in need of soyabean and groundnut for o
other by-products (MIPA, 1999).

Nonetheless, adoption of alternative cash crops to tobacco had
affected due to financial problems to empower the existing
entrepreneurs. The financial markets charge high interest rates (up to
loan and demand complicated collateral. The institutions also fail
promote the crops due to poor infrastructure such as road networks, e .
and others, which make Malawi less attractive to international investors.
findings were similar to that of Johansen ef al. (2000) who had reportet
legumes are considered as subsidiary crops to major crops such as tobace
cereals, and are often relegated to marginal environments, as well as,
fewer amounts of inputs that limits their productivity.
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- Research Institutions and Access to information

Main research institutions such as Agricultural Research and Extension
.+ (ARET) solely are involved in tobacco. ARET undertakes research on
Tr uction, marketing, extension and engineering on tochco. However, ther.e
f 3 been issues of specialization and diversification on II.? ag.end‘a, emphasis
- peen on estate tobacco farmers in the country. Other institutions such as
- GAT specialize on genetic and agronomlcal resegrches in gr9undnut,
_eon pea, soyabean and others with virtually little marketing and
reneurial adventures. | .

~ Reports (ICRISAT, 1997) from other developing couptr‘xes such as
1odia indicated that farmers knew little about the improved varieties of short-
d.extra-short-duration pigeonpea varieties that were development and
ed for production some years before. Pande et al. (1995) r'eported thgt
of knowledge about improved technologies is one of the socio-economic
traints limiting legume productivity among smallholder farmers in India.
reported that farmers generally lack knowledge about recently developed
improved seed varieties, as well as, legume production technologies.

~ Hence, the major problems the research institutions in Malawi face
include lack of promoting their research findings, lack of information
nination, and poor coordination between extension services and the end
(the farmers). Although some tangible and practical recommendations
ve been made through various studies, there is no attempt to implement such
“recommendations on sector wide approach (MoAl, 1999) such that adoption
of the cash crops has hardly been promoted to the smallholder farmers.

'GENDER DIFFERENTIAL IN GROUNDNUT PRODUCTIVITY
As indicating in the literature review, substantial attempts were made to
document gender differential in farm productivity of rural women in various
Geveloping countries. For example, the distribution of resources and work
household (Kanbur and Haddad, 1994), the various roles played by
omen and men in a variety of farming system (Camney and Watts, 1991;
0, 1992) and access to credit markets for women (Morris and Meyer,
?3). Other empirical evidences (Bryson, 1979; Daddieh, 1989; Newbury,
799 Oduor-Noah, 1995; Udry, 1994; World Bank, 1998) link also gender
-?"fluﬁlities in resources control to lost productivity and incomes from
“Sficulture in developing countries.
Table 5.11 presents the three main grain legumes and others grown

Maize by gender of smallholder farmers in central Malawi for 1999/2000
s,

~—
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h
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Regardless of the sex of the household, the majority of the
grew tobacco and groundnut in the area, but with no statistically
difference between the producers of these crops. As displayed in Ty
the majority of the female farmers (20%) produced groundnut as
grain legume after maize, while the male farmers (25.5%) produced N

Table 5.11: Percent distribution of primary crops after maize by gender

i th men (199.5 person-days) and women (200 person-days)
| Hz‘gzrltert’htosame arglount gf labour on groundnut p!ots. W0n.1en used
sively on their plots. The higher groundnut yields achieved on
trolled by women reflects in part, at least, ﬂ}e tendency.of women
E undnut as cash crops as much as tobacco is men dominated crop
Ntalawi as reported in Tables 5.10 and 5.11.

(
oy inten

On the other hand, the mean differences of yield, seed used, labour

Main crops grown after maize and land allocation showed no.statistically differenges between plots
Household | Soya 1 jed by women and men. As is always the case in reso;lx.rlci‘e poor
Head bean | Groundnut | Pigeonpea | Tobaeco E e eholds, this fact reflects that family labour (men, women and ¢ }1{ ren) is
Female 35 200 3.0 13.0 b in the small farms in the region, as clgnldren help both parents. .owevelr,
Male 55 175 55 255 718 intensity of labour is higher on worten §qut as women were continuously
Total 9.0 375 8.5 385 jfivating their garden located within the vicinity of the dwellings.

Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)

Table 5.12 presents summary statistics concerning the me

achieved, area, and labour per plot and other inputs used on men and

plots.

On average, women (540.53 kg) achieved higher values of
production per hectare than men (487.78 kg) on about the same
Family labour (including hired labour) input is higher on men’s p!
female plots, which was 408.69 persons-days/hectare and 341.25 1
per hectare, respectively, for all crops sown across the plots.

Table 5.12: Mean yield, area, seed density and labour per plot by g

3 peterminants of Gender Productivity

ing into account the possible determinants of all crops a.I.ld only groundnut
ion, the study also focused on comparing yield.achleved by men a.nd

men in the region. Restricted Cobb-Douglas productpn rgodel was applfed

he village level cross-section data as follows by estimating the following

ion (Haddad, 1994).

Yy =X uB+4G +6 (33)

3 'Y,,, is the log yield achieved on plot p of household A to crop c in

eltivuer — 972000 growing scason. X is a vector of socio-economic variable
Land | only | Sced all Allcrops | Ghnut uding plot area, seed density and labour, as well as, dummy variables
toall | to | crops | Ghut | Labour | labour | Yield responding to the plots distance from the dwellings (perhaps plot§ closer to
e c(?a%s ((;ﬂ)“ o ::ﬂ; (':;:s:;l : (5?:; bl Tesidences might optimally be cultivated more intensively). Gy is dummy
: ' é iable corresponding to the gender of the cultivator (household head), and
Female 200 | 049 | 2907 | 2740 | 3415 | 200 is the error term.
Sﬁi (20'381) ﬁ’f} (22:'906) 2‘09,“,’ %6':9) 1(;95)5 A restricted C-D production function'® was used as in equation (5-3)
(std) @0 | 03 | 14 | w9 | ey | auws) crops and groundnut only. The dependent variable was log of yield per
Total 217 | 04T | 2897 | 2792 | 38103 | 199.75 ¢ for 1999/2000 growing seasons in Malawi. Table 5.13 reports
(Std) (16) | 03) | 87 | 1) | (1844) | 107.7) es from this functional form. , i
Ho: 6= i S ’ .
tstatistics; | 075 | 075 | -101 | 0085 | -2547 | 2773 Column 2 of Tab}e 5.13 presents C-D estimates for the entire sample
S%sig. “an, groundnut, pigeonpea, tobacco, and other crops), and column 3
level;
n=200 ‘ : ; ) ,
Source: Bunda/Norwegian Initiative Farm Survey IWJ/ZUOO (own calculations) € translog form used in equation (5-1), which required large number of parameters,

Note: Standard deviation in parentheses

© restricted C-D model used selected parameter estimates from the more flexible
~%8 Specification as explained with equation 5-3.
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presents estimates for groundnut separately. Since R? = 0,71 and the join
statistic is very large, the model was adequately fitted to the data, and k
determinants of all crops, as well as, only groundnut yield can be id
accordingly.

Table 5.13: C-D function parameter estimates for all crops and groundnut g

Independent Variable All crops
Constant 0355
(0473)
Gender (1 = female)" 0.051
(0.765)
Plot area (ha) 0.390
(3328)
Seed Density (kg/ha) 1173
(19.186)"
Female labour (person-days/ha) 0.187
(1.841)"
Male labour (person-days/ha) 0.119
(1475)"
Distance (km) 0.011
(0.342)
Joint F-Statistic 95.235
Degree of Freedom 5,194
(Significance = p) 0.000
R 0711
Rlugjused 0.703
Dependent variable: log of production in kilograms per hectare

Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)
Note: t-statistics are in parentheses

*Except for gender, all other independent variables are given in natural log form.
**Statistically significant at 10% level

Plots controlled by women have significantly lower yields than
plots within the household planted by men to all types of crops (50
pigeon pea, tobacco) and groundnut only. The effect is large. On
yield are about 5.1 percent for all crops and 7.5 percent for groundnut
in women’s plots than on similar men’s plots in the both Lilongwe and 52
ADDs.

This result complies with the report in Table 5.12 shov
contributions of slight difference of labour intensity on women’

86

owever, the coefficient on gender shows no statistically ' significant

diffe“’nce between female and male smallholder farmers in the region.
Output per hectare is strongly increasing in the size of the plot, and for
unit increase in the size of the farm there may be .39 percent ir.ncrease‘in yield
for all crops, and 36 percent for groundnut 'productlon, other things being held
constant, such as soil type, amount of fertilizer used, lab.our intensity, and seed
density- The simple imperfect labour market explanation commonly used to
rationalize the farm size-yield relationship is relevant to this case, as well;
whereby the intensity of labour applied and the yield were not proportionally
related 10 each other. The inverse plot size-yield relationship that was
observed in other African data (Bindlish and Evenson, 1993; Carter, 1994)
without satisfactory explanations'” is not applicable in this case, rather
sitive association exists as shown with coefficient estimates 0.39 and 0.36

for all crops and only groundnut, respectively.

Though, the finding that there is a slight gender differences in yield,
put not statistically significant (toos, 194 = 1.455 <tops, 194 = 1.653), therefore,
does not necessarily imply that men are less efficient cultivators than women
are, but rather the extra labour applied on the groundnut farms. Apparently,
the yield differences might reflect also the differences in the soil type, weather
and other conditions that are beyond the control of the farmers.

Second, female labour is much more productive than male labour in
each specification (all crops and only groundnut production). A unit increase
of female labour (person-days/hectare) might increase yield by 18.7% in all
crops and 10.8% in groundnut yield, while these figures are 11.9% and -2.6%
for male labour. A striking difference is observed on groundnut yield when
applying female and male labour whereby a reduction of yield in groundnut
production for a unit increment of male labour. This result might suggest that
Wwomen tend to specialize in groundnut production in the area. This result is
‘similar to production function estimates from western Aftica regions (Saito et
51119,9 1994), but in contrast to estimates from Asia and Latin America (Jacoby,

2). :

Furthermore, the coefficient for plots distance from the dwellings
shows that positive relationship with yield in case of all crops, but negative
Telationship for groundnut production. Since groundnut is labour intensive
t10p the negative relationship might imply that the farther the groundnut plot
the less the farmer spends in the plots (preparing, weeding and harvesting),
and thus the decline of groundnut production. On average, 20% of the total
‘ad size was allocated to groundnut and perhaps the smaller plot, which
Might be closer to the dwellings assigned to groundnut or similar crops such as

"; {
m? of the potential explanation could would be — labour market, planting dates, Weeding time, weather, labour
1on and soil quality.
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vegetable production. The coefficient estimate for distance is not statist
significant, but it showed some negative effect on groundnut yield.

Finally, the C-D model had shown that difference in female ang
labour and seed rate applications on the field determine the yield in gro u
production. On average, a unit increase in female labour (higher inteng
female labour perhaps specializing in groundnut production) would ck
groundnut yield by about 10%. The econometric evidence that factg
production are not allocated efficiently across plots controlled by femal
male farmers presented production losses or gains with respect to i
with which inputs were applied. Controlling for fine variations j
characteristics such as unobserved land quality and other non-socio )
characteristics, it can be concluded that there is a slight gender d
groundnut productivity in Malawi.

Major crops grown in the area were maize, tobacco and groundnut,
ghile minor crops include pigeonpea, beans and sweet potatoes. There was
il croP rotation being practiced in the area, however, there was some inter-
= jing of maize and pigeonpea. Groundnuts were also intercropped with
"+ very small plots were cultivated, where groundnuts were grown as a

| st 3 ; 50
ole CTOp- These qualitative results were also evidenced in the quantitative

,;mg[ysis.

b1t Labour

Women informants had reported that domestic work had taken most of

heir time, and at the same time lack of money were their major constraints to
hire occasional labourers in the field. These had resulted untimely weeding
 gnd harvesting of crops that might have contributed to low productivity of
oroundnut as a whole.
SUMMARY FOCUSED GROUP DISCUSSIONS 3 ?oun Farmers reported that it is rare to find a tradition among farmers of
iting cach other’s fields. This was mainly due to the fear of being accused
fukawa, the theft of part of the crop yields by witcheraft. The visiting of
fields of others was usually limited to that of close relatives. Sometimes if
people wish to learn a new technique they would either hire labourers or hire
mselves out to farmers who needed farm piecework in the fields. Labourers
ofien have access to different farming practices on various farms, and
imes, in various villages. This provides opportunities for farmers to gain
owledge from well beyond their local farming areas.

As stated in the methodology section of this study, the social-econor
were also studied applying intensive participatory approaches. D
stated that by using participatory methodologies, engaging
members in the research process, it is possible therefore to both con
and leam from the villagers, as well as, retum research res
communities for their review and use.

Similarly, in many instances, the social researcher's heavy
quantifiable variables has not served well in understanding the true
of socio-economic variables that influence household's - productiof
consumption. Moreover, the single respondent has often been @ male m
of the household who may or may not have direct role in production,
provide biased information on the production system. As such, quali
were gathered through focused group discussions during the SUTVE]
summaries of the major issues raised during the discussions were of
separate transcripts for Lilongwe and Salima ADDs as follows.

Farm Credits

Besides low producer prices, lack of access to farm credits were given
one of the major reasons for low groundnut production. Women informants
0 reported that lack of money to buy input seed was their major constraints
I groundnut productivity.

Most farmers reported that the credit institutions in the area were not
0ping the farmers socially and did not care about the farm productivity.

Lilongwe ADD :' e, the institutions were lending the farmers loans with high interest rates
e l‘ farmerg have collateral and loans for specific crop (only for tobacco
ers). Besides the unavailability of farm credits specifically designed for

Qundny i : g
Most farmers reported that inadequate groundnut sced was i gedpmucrtex::l;r C::he Oxjrsu; n?i cotllatg)a! and high interest rates
constraints in groundnut production. They said that higher input S Moductio, P ts to borrow money for groundnut
demanded by ADMARC (parastatal agencies) and private traders iS¢ ,

them from intensively involved groundnut production in the area.
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Output jima ADD
© Seed
The major problem faced in Salima ADD was also lack of seeds. Most
o ers complained that seed was not readily available at ADMARC and the
:,eds were expensive, and yet producer prices were very low comparatively.
3 In Salima, the major crops grown were cotton, groundnuts and maize
farmers relied more on cotton for their source of income. Apart from
ic reasons, cotton is the only crop that still gets good money from
~ ADMARC, the sole buyer. As for groundnuts, the types of groundnuts that
‘ ; mainly grow, but with small scale is malimbra (ground seed known for

Coupled with higher seed prices, the lower output prices off
ADMARC and private agencies, who sell the input seed with higher p
international markets, demoralized the farmers from producing all
cash crops such as groundnut, pigeonpea, and soyabean in the area, "

It was also indicated that women equally grew groundnuts, Hg
more and more women nowadays have a tendency of producing
groundnuts and more of tobacco because of the high prices obf
tobacco.

A

e drought resistance), could be used only for food or sold either raw or
Other issues

Women farmers reported that men usually dominated decis;
in the household. The men usually paid for seed, hired labour
costs. In general, in the male-headed households the man is the
suggested and arranged for the sale of the groundnuts while the w
one who often times followed the instructions and delivered the farm
to the buyers (local traders, market or sell at home). =

For the household plot, the husband is the one who decides h
income from groundnuts should be used while the wife deci
income from her groundnut plot should be used. However, the
control of the proceeds from groundnuts but distributes it according
needs of the household members. 1

Labour

Women did most of the activities in groundnut fields, which were often
cated closer to the dwellings. Unless the women were able to hire labour
iey ended up spending more time on the cotton fields with their husbands.

female headed households who had much time and were free to choose
hich plot to work on, and consequently were able to produce more
dnuts. Moreover, women farmers reported shortage of labour mainly
harvesting the crop.

Farm Credits
Advise to Government and others The farmers did not apply for farm credits because they were afraid of
igh interest which they might not able to pay because of the low the gross
in of the farm produce. The loan screening process of the lending
tions also discouraged most of the smallholder farmers from borrowing
d or cash loans.

Many said that they could not buy inputs on cash basis, as cash was not
Y available in their hands. They expressed that without credit schemes
Standard of living would further drop, as they were no other means of
“Proving farm productivity.

Most farmers were dissatisfied with the major lending institutions that
delegated by the government because the credit institutions were not
10 the farmers unlike in the past the system went directly via the field
A Is. As of the government, not every household or smallholder farmers

“Ved free seed and fertilizer packages in what the government calls ‘starter

Credit institutions must lower their exorbitant interest rates (2
60% per annum) and loans should be issued in time before the onset
Also, both in-kind and cash loans should be readily available to res
farmers, perhaps with limited collaterals.

The government should get involved in raising farm prod
and lowering input seed price rather than leaving these to private
usually do not care about farmers except profit maximizatio!
businesses.
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success.

B bf the physical factors used in the model, it was only land and seed
(proxy to capital) were found statistically significant in determining
‘_ ical efficiency in smallholder farms. Similarly, it was also found that

\ to farm credit (whether a farmer received agricultural credit) and
i tions of technology (using farm technologies including seed varif:ty).wcre
producer prices. Farmers had cited pests and diseases, low producer p o only two non-physical factors that determined groundnut production in the
markets (ADMARC and private traders), lack of extension messages re «fudy area. ) .
groundnut production and shortage of land as major constraints to j i ¢ analysis revealed that groundnut is more proﬁta!ale compared to
e i ion: - pigeon P2 and soyabeax} at the current input and output prices, as well a,

ﬁ"’"““ﬁv“y levels of grain legumes. Groundnut gave the highest gross margin

“er hectare, the highest returns to factors of production than the two major
gain legumes mainly grown after maize. Given these results, the hypothesis
“ groundnuts are not profitable, compared to competing cash crops
(soyabean and pigeonpea) grown after maize in the country, is rejected.
Therefore, it is possible to say that given the full potential and opportunities
:iz( smallholder farmers, groundnut is relatively the best alternative in
replacing tobacco in the region.

The restricted C-D function had shown that gender differentials in
groundnuts productivity exists among the smallholder farmers with women
producing slightly higher than men because of the intensity of labour they
applied in their farm fields close to their dwellings. The econometric evidence
that factors of production were not efficiently allocated across plots controlled
by female and male farmers presented production losses with respect to
intensities with which inputs were applied. Controlling for fine variations in
plot characteristics such as unobserved land quality and other non-socio
gonomic characteristics, it can be concluded that there is a slight gender
Gifferential in groundnut productivity in Malawi, but with no statistically
Significant difference.
! Most of the focused group discussion results had also been reflected in
¢ quantitative analyses, except that small farmers would like to have access
credits to finance their farming activities. Therefore, it is possible to
onclude that the compounded problems, unaffordability of seeds, high pest
1 discase incidences, low producers prices, as well as lack of other farm
¢s had resulted in low groundnut productivity per hectare that did not
the expected yield per hectare in the study area.

_F ially, both the qualitative and the quantitative analyses revealed that
~ Major constraints in efficient groundnut production were low producer
%85, high input prices, poor coordination between research institutes and
€15 (lack of dissemination of new research information), weak
~eMment policy in implementing and addressing traditional production

Output

Similar to Lilongwe ADD, Salima ADD farmers had fag

L84 3

Advise to Government and others

Farmers felt that the government should have control over
traders and subsidiary organizations so that producer prices should be
for farmers to cultivate more groundnut crops.

Government should also hear the cry of farmers on loan sche
warn the credit institutions on the issue of high interest rates. The i
should be reduced to reflect commercial base lending as charged
banks in the country or government should redesign the farm credit scl
consultations with the farmers. 3

More extension services should be given specifically re
alternative cash crops such as groundnuts, pigeon pea, cassava and othe

CONCLUDING SUMMARY

This chapter focused on determinants of groundnuts production, fé
efficiency, profitability and gender differential in groundnuts producti
the socio-economic factors investigated land, labour, cropping
seed density inputs implied diminishing returns, as the elasticiti
zero and one exclusive. On the other hand, groundnut production
increasing returns to seed density input level. The results had de;
that only physical factors such as land, labour and seed density (f
capital) determine groundnut production, which led to accepting the po
hypothesis that socio-economic variables (non-physical factors):

* The new Malawi government, British Development Agency and other NGOs ha¥

giving a package of free seeds and fertilizer to smallholder farmers within the
alleviation program since 1997/98.
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technologies. As such, Malawi government and NGOs should be .
forefront of improving groundnut productivity at smallholder farmers
through improved services across the country.

9%

CHAPTER VI

ADOPTION OF GROUNDNUT TECHNOLOGY

INTRODUCTION

ncrease in productivity can be realized through adoption of improved

uction technologies such as high yielding varieties. Apart from the
increase in productivity, Smale and Heisey (1995) observed that improving
maize yields was necessary if land were to be released for cultivation of other
food crops that are essential to improving the nutritional standards and for
promotion of exports to earn valuable foreign exchange. Thus, in Malawi the

~ issue of land saving technologies with high productivity per hectare of land

arises.

The Ministry of Agriculture and Irrigation has argued that Malawi’s
prosperity continue to depend on agriculture given its low industrial bases.
Increasing farm production will achieve and maintain food self-sufficiency,
import substitution and foreign exchange earnings. Thus, the government’s
objectives include achievement and maintenance of food self-sufficiency;
expansion and diversification of cash crop production for export and import
substitution (MoAL, 1993, 1998).

A number of adoption studies of improved varieties carried out in
Malawi have been on other crops other than groundnuts (Kisyombe, 1998;

 Subrahmanyam et al., 2000). Most adoption studies in Malawi have

toncentrated on improved varieties of staple food, maize and maize related

: iﬂp_uts like fertilizer. This study has investigated groundnut technologies such
8 improved varieties and cultivation methods in central Malawi.

i The study examined how socio-economic variables affect the adoption
of groundnut technology. The dependent variable is the number of years after

- &technology is available that a farmer adopts it. The dependent variable takes

on discrete integer (count) values.
_ The technologies™ considered were - varieties such as CG7,
Shalimbana and other types of groundnut variety, intercropping (groundnut

HZI e e
s M}Wy includes improved groundnut variety and farm cultivation systems that are
[ (Mmdmd as part of adoption of new farm technology in smallholder farms in Malawi

I, 1_998). Since the new farming systems or practices are part of the new farming
%m]:gle& farming systems and farming technologies are interchangeably used throughout
y.
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mix planting with other major crops such as maize, pigeonpea, soy
sorghum, potato, etc), rotation (seasonal cropping pattern), ridging (spaciy
the row) and erosion control (where the farmer practices any king
conservation practices on the piece of land allocated for gro k.
production). 1

The study has mainly used Poisson model and its derivative (neg;
binomial model) to identify variables, which were influencing the adg
CG7 groundnut technology, as well as, used logistic regression my
examine farmers’ perception of adopting groundnut technologies (or
systems) in the country.

SOCIO-ECONOMIC CHARACTERISTICS AND TECHNOLO

This section highlights the major socio-economic characteristics of fam
associated with farming technologies (intercropping, ridging, improved vay
and rotation) used in Lilongwe and Salima ADDs in central Malawi.
For better understanding of the difference between the techno
categories, efforts were made to compare characteristics of farmers acros
technologies emphasising on age of household head, education,
organization, extension services, land size, seed varieties and
experiences. Most of these characteristics were also used in the Poi
Logistic regression models later in the analysis in order to test hypo
which deals with determinants and the significance of adoption of
technology in this study. !
Tables 6.1 to 6.8 report descriptive statistics on adoption
technology in central Malawi. Table 6.1 summarizes the age dis
associated with the type technology adopted by the farmers in central
region.
The overall average age of the household heads in Lilo
Salima ADDs is 463 years. Over 85% of the households within 3
groups had adopted intercropping, ridging, improved seed variety and
technologies in the study area. However, most of the farmers (46.
adopted intercropping technology followed by rotation (29.5%) and
improved seed varieties (17%), which were mainly CG7 seeds.
When the ages of the farm categories were compared, the fa
seasonally rotate their crops within the plots of their farm fields W
that is, have highest average age (47.3 years). However, t-test showed
mean age differences among the four categories were not statistically

atp <0.03.

9%

techpo]

Table 6.1: Percent distribution of age of household head by technology

than the life expectancy age in Malawi of about 3
Reference Bureau, 2000). As mentioned above,

smt_tllholder farmers are in the economically active age
which presumably contributed effectively to agricultu

country.

Adoption of Farm Technology
Age Improved
(Years) | Intercropping | Ridging variety | Rotation | Total
70-30 1.5 0.0 1.0 4.0 6.5
7140 8.0 25 3.0 55 19.0
7150 215 3.0 8.0 13.0 47.0
3160 12.0 8.0 3.0 4.0 19.5
i 35 0.5 1.5 3.0 9.0
Total 46.5 7.0 17.0 295 [ 100.0
Number of '
households 93 14 34 59 200
Average 46.5 453 46.1 473
age (2.61) (2.64) (2.43) (1.92) @63;)
- I’Ifl?e loverall mean age is 46.3 years
" F_ig“m s rwegllan n;:ltag:z :;rd»z Susgy 1999/2000 (own calculations)
Furthermore, it is observed that the average age (46.3 years) is higher

9 years (Population
the majority of the
group (20 - 60 years),
ral development in the

Table 6.2 also summaries the education levels of the household heads

Ds,

Regardless of the education level of household

the farmers had adopted intercropping
e & reropping farm te
Toation (30.5%) ey,

Were literate (74.5%),
1€ Secondary school levels, respectively.
Thesc.‘. results imply that some farmers mo
08y Instructions introduced, but inad
S0Vernment agents and the research institu
~PAct on their farming activities and prodi

9

erere 2y (45.5%)
iy and adopting improved seed variety (18%).
d -2 also reflect that the majority of the household heads
and of this figure 63.5% and 11%

and adopti in Li
e ption of technology for 1999/2000 seasons in Lilongwe and Salima

heads, the majority of
followed by
The results in
(or farmers)
have reached primary

st likely followed new farm

equately disseminated, by the

te§ in the region, which had slight
uction,




Table 6.2 Percent distribution of education levels and technology
Adoption of Farm Technology

About 75% of the farmers who adopted some kind of technology are
Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations); y*= 16.94, ;
at p=0.01 level y

Such lower adopting rate of technology, especially improveg
variety, was also reflected in the PRA analysis (chapter 5), where
farmers reported that lack of information, poor coordination between fa

research institutes and government agencies might be responsible for |

production. The gap between the farmers’ readiness (with basic ed
learn and adopt new farm technology and dissemination of information:
responsible agencies to resource poor farmers was wider and ins

the study areas.

Table 6.2 also reveals that 25.5% of the farmers were illiterat
adopted some type of technology and preferably intercropping (17%).
the small farm sizes that most farmers own, it appears that intercrop
most preferred technology to adopt than the other farm technologies.
arguments could be made concerning rotation and adopting improved:
(CG7). It seems that most literate farmers tend to seasonally rotate
and use improved seed variety despite shortage of seeds due to unavail
or unaffordability in the area as discussed in chapter 5.

Table 6.3 also displays the distribution of land size by adoption
technology in central Malawi region. The overall average farm size wai
hectares in Lilongwe and Salima ADDs. I is interesting to note that
the farmers (77.1%) who have land size in the range of 1 to 3
adopted some type of farm technology. This implies that most farmers’
the average farm size have also adopted the farm technologies in
Regardless of the farm size, 45.3% adopted intercropping tec
followed by rotation (30.7%) and improved seed variety (16.7%) since |

The intercropping farms are greater than the other
technologies, and there is statistically significant difference between the
<0.05 level. In addition, the Chi-square statistic (x* = 16.94) has she L
there is association between land size and the type of technology adopte
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Education Improved -
Level Intercropping | Ridging | variety | Rofation | Tg
None 17.0 20 30 35
Primary 240 4.0 14.0 215
Secondary 45 0.0 1.0 535
Total 453 6.0 130 305 |7

fable 6.3 Percent distribution of land size and technology

Adoption of Farm Technology
nd size Improved
(uechm) Intercropping | Ridging variety Rotation | Total
Tess than 1.0 0.0 0.5 0.5 0.0 1.0
70-20 17.7 3.7 52 13.0 39.6
2:] 3.0 15.6 1.6 73 130 | 375.
7.1-40 13 1.5 3.1 3.1 15.0
Above 4.0 4.7 0.0 0.6 1.6 6.9
Total 453 13 16.7 30.7 | 100.0
The overall average farm size in the area was 2.35 hectare

- Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations); = 16.94, significant
i 0.05 level

The intercropping farms are greater than the other category of
technologies, and there is statistically significant difference between them at p
<0.05 level. In addition, the Chi-square statistic (x* = 16.94) has shown that
there is association between land size and the type of technology adopted.

It would not be surprising to find that farmers with less than 1 hectare
of land have hardly used the farming methods discussed here. Apparently,
these farmers continuously monocropped with maize because of the need to
allocate nearly all the land to maize to satisfy domestic food needs. According
to Mataya ef al. (1996), despite the fact that grain legumes such as groundnuts
Were essential components in the diet (major source of protein), about 76% of
arable land was solely devoted to maize and only minor percentage of land is
cultivated to such crops. Cromwell and Zambezi (1993) had also found that to
the extent that smallholders with less than 0.5 hectare consider groundnut as a
telatively less important crop. As seen chapter 5, this study had also revealed
that farmers with less that 0.5 hectares, of course, gave priority to grow mainly
Maize (stable food), however, farmers with average land size of about 2
hectares allocate about 0.41 hectares (on average) to groundnut production in
Central Malawi.

Table 6.4 reports that male-headed households dominated the sample
&d chi-square statistics showed significant differences in adoption between

-~ Sex categories. The results reflect that male-headed households had a
ster probability of adopting intercropping technology than their female
SOunterparts, Fifty eight percent of the male farmers had adopted some kind of

ology, while this figure was 42% for the female.

However, the differences of adopting rotation techniques and improved

Variety are statistically negligible.
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Table 6.4 Percent distribution of sex of household head and technology

Adoption of Farm Technology

Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations); =410

at p=0.05 level

This is probably because of the small-scale seed programs
female-headed households who were considered among the most vi
groups in the farming community as also found in other developing cof

(Cromwell and Zambezi, 1994).

The study also examined who provided the training in ad
technology, and the number of contacts made with the extension wor
based in the region. This was done in order to find out how much agricul
related information was passed to the farmers from government agencie

research institutes in the country.

Table 6.5 Percent distribution of who provided farm technology informatio

Improved
Sex Intercropping Ridging variety Rotation | Tof
Female 16.2 25 8.0 15.0 3
Male 30.0 45 9.0 145

&

Adoption of Farm Technology

) Improved
Trainer Intercropping Ridging variety Rotation
Extension
workers 32.5 5.0 9.5 10.5
ICRISAT 4.5 L5 4.0 8.5 §
Friends 5.0 1.5 35 9.5 1
Others 4.5 0.0 0.0 0.0 ;
Total 46.5 8.0 17.0 285 1

Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations); ¥~ =

significant at p=0.05 level

The results in Table 6.5 have revealed that most of the farm tec _

information was from extension workers (57.5%) followed by frien

(19.5%) and ICRISAT (19.5%), as well as, the contribution from otherSf

is only 4.5%.

Again, most of the farm technology information was on intercro
(46.5%), followed by rotation (28.5%) and improved varieties (17%)-
results support that land is scarce in Malawi, and most farmers have
farms (on average less than 2 hectares nationally). As a result, the
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oice of farming technology or system is intercropping on limited land
,vailable as a strategy of maximizing the land use.

On the other hand, rotation within the small farm was also favoured
since most farmers were aware of soil fertility improvements that came with
ofation of crops seasonally. It was found that 74% of the farmers in surveyed

were intercropping and rotating groundnut within their fields because
they believed that planting groundnut improves soil fertility. In addition,
increasing yield of crops was the main objective of most farmers, they were
engaged also in using improved seed varieties in their fields; but farmers had
Jimited information as was revealed in the PRA discussions.

Table 6.6 summaries groundnut variety mostly farmers grow using the
four farm technologies discussed so far.

Regardless of the type of adoption of farm technology, 68.5% of the
farmers still prefer to grow the local groundnut variety (chalimbana), while
12.5% of the farmers grow the new groundnut variety (CG7), which was
introduced by ICRISAT in Malawi in 1990.

Table 6.6 Percent distribution of ground varieties grown by technology

B Adoption of Farm Technology
.. i : . Improved

ercropping Ridging variety Rotation | Total
Chalimbana 30.0 6.0 11.0 235 68.5
Tchailosi 5.5 0.0 0.0 0.0 %5,
Kalisere 2.5 0.0 0.0 0.0 2.5
CG7 6.5 0.0 6.0 4.0 12.5
Others 2.0 1.5 1.5 20 7.0
Total 46.5 7.5 18.5 29.5 100.0

Source: Bunda/Norwegian Initiative Farm Sur.v 19 i ‘
our ey 199972000 (own calculations); 7% =
Sgnificant at p=0.05 level gl

Regardless of the seed variety preferred, Table 6.6 also shows that
most farmers preferred intercropping the groundnut varieties with other crops
especially maize, which is the staple food in Malawi. As a second preference
mOs‘t farmers also rotated chalimibana with other crops, which agrees with lthé
findings of Kanyama-Phiri et al. (1996) who reported that when crop rotation
Was corpmon]y practiced, for example, in central region groundnut is one of
the main legumes used in rotation to enrich the infertile soils. This is
Particularly important for the poorest farmers who may not be able to buy

 Morganic fertilizers having low income and limited access to farm credits

. Table 6.7 also summarizes the reasons farmers intercrop groundnut
Varieties and other major crops in the villages.
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About 64% of the farmers intercropped groundnut varieties wi
crops because of land shortages. As mentioned earlier, most farm
small size farms, on average 2.35 hectare, and coupled with the
population pressure land is scare, and therefore, intercropping is the
preferred farming system in Malawi.

Table 6.7: Distribution of reasons farmers prefer intercropping

Reasons Pe;

Lack of land 63.7
Labour saving . 250
Easy management 63
Reduce competition and have better yield 45
Total 100.0°

Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)

It appears that 25% of the farmers also prefer intercropping m

because of labour saving for off-farm employment, though family
readily available for farming activities in the region.

About 5% of the farmers used intercropping method to :

competition among plants and to have better yield. This finding is insign
relative to other reasons, but it agrees with groundnut/maize intercr
research (Edje, 1981) that the groundnut yields were reduced by 3
compared to sole crop yields. The taller maize crop develops more

maintains a competitive advantage over the slower-growing and 3

groundnut crop.
Table 6.8 summarizes farmers’ reasons of preference on
variety to other in relation to the seeds characteristics.

Table 6.8 Distribution of preferred groundnut characteristics

Characteristics Per
High Yield 10
Market appeal (morphological characteristics, the kernel size) £
Early maturity 1
Taste (relish seasoning and source of nutrition)
Drought resistance 7!
Disease resistance 7.
Total 106
Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)

Note: Proportion differences of the four highly rated characteristics (taste, market appeal, early’!

and high yield) were found to be statistically significant at p<0.05.
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In contrast to Cromwell and Zambezi (1993) who reported that yield
hectare was a very important criterion by which farmers judge
g»formﬂﬂce of seed variety, the preference of high yield characteristics was
ranked number four in this study. Most farmers (34.5%) preferred taste
cteristics of groundnut followed by market appeal (25%), early maturity
(16%) and high yield (10.5%).

These results support the previous results (Table 6.6) indicating that
most farmers preferred chalimbana to CG7 variety (high yield groundnut), but
with less tasty characteristics. In addition, these findings are in line with
earlicr results in chapter 4 (Table 4.6) that most farmers produced groundnut
pecause of food as source of nutrition and marketing to get more cash to

* qustain their family’s livelihood.

On the other hand, it is surprising to find out that farmers did not
virtually choose groundnut varieties because of drought and disease resistance
though most farmers hardly use pesticides in their small farms as reported in
table 5.7.

Apart from farmers’ preferences for adopting one type of farm
technology to another, several socio-economic factors also determine adoption
groundnut technology in developing countries. This study has also explored
the determinants of adoption of groundnut technology through count data
econometric model as discussed next.

DETERMINANTS OF IMPROVED SEED TECHNOLOGY

Land scarcity has forced poor farmers to cultivate marginal areas and
continuous cropping of unfertilised maize (staple food) has been the norm in
Malawi. Fallow rotations practiced since 1960 can no longer implemented due
10 the growing land shortage because of population growing pressure.
furthermore,  unaffordability of inorganic fertilizer, poor rotation and
msut_’ﬁcient or lack of integration of trees and other appropriate plants in the
otation are becoming common (Kanyam-Phiri ef al., 1996; Adesina, 1996
1997, 1998; Kamanga, 1999). ’
- Use of inorganic fertilizers is of limited impact because the cost of
1lZ§r is beyond the economic reach of the majority of the farmers in
lawi (MoA 1998). Similarly, organic fertilizers in the form of farmyard
wﬂre and compost are rarely used because few farmers own cattle and there
ack of knowledge regarding production of compost manure,
i .For these main reasons, it is imperative to use soil fertility and yield
neing technologies legume plant combination and improved varieties of
D5 such as CG7 groundnut variety in the farm. As indicated in many
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studies (Kanyama-Phiri ef al., 1996; Kamanga, 1999;), the advantage of]
such leguminous seeds is that it helps soil fertility (nitrogen fixatiop
expands agricultural output per unit area compared to other g
varieties whereby increases income for smallholder farmers. At the
it provides nutrition (protein seasoning of food) for the health
households for the growing population in the country. :
As discussed in Table 6.8, when farmers are making a choice of
variety to grow they give different reasons ranging from high yield to the
characteristics of a groundnut variety. Thus, given the above reasons
CG7 groundnut technology is the latest technology introduced in Mal
1990, a count data econometric model is used to analyze the determj

improved crop and other technology choices taking place at the same time
,een et al., 1996).

gMPIRICAL ESTIMATION

pata and Variables

ormary data for the count data and logistic models of adoption were obtained
from household farm survey of the adopters of groundnut technologies in
‘Lilongwe and Salima ADDs for the 1999/2000 growing seasons.

adopting the latest technology and the various socio-economic charactey

of the smallholder farmers in Malawi. Dependent Variable

The dependent variable in the current study is a non-negative integer value. It
is taken to be the number of years it took a farmer to adopt groundnut
technology (YADOPI‘GT”) after the introduction of new groundnut seed
variety in Malawi. The new adopted technology, CG7 seed variety, considered
was introduced in Malawi in 1990. This is used as a base year for each of the
- farmers in the sample. For example, a farmer adopted the groundnut
“technology in 1995, then the number of years that took to adopt the technology
was taken as 5 years (year 2000 — 1995).

It is obvious that field officers (extension services) want to reduce the
number of year that farmers take to adopt a technology. This is desirable
because the earlier the farmers start using a technology, the earlier the
intended benefits of the technology are expected to show up.

Information regarding new variety was obtained from ICRISAT,
Whereby over years a number of groundnut varieties both for confectionery
and oil extraction purposes have been bred or improved in Malawi.
Collaboration between the SADC/ICRISAT Groundnut project and the
Malawi National Agricultural Research System (NARS) has resulted in the
Tlease of a number of cultivars that could potentially boost production
(Chiyembekeza et al., 1994). Some of these varieties are large seeded nuts like

imbana and chitembana, rosette resistant variety of RGI, oil nuts like
Manipinar and malimba. The latest variety is CG7, a medium red seeded
Yaety that was approved for release in Malawi in 1990 was considered to
EVe high yield per hectare than the lower yield chalimbana variety, but most
POpularly grown variety among smallholders (SADC/ICRISAT, 1994), which
Y8 verified with results in Table 6.5,
¥—
nYADO"YGT stands for number of Years to Adopt Groundnut Technology

Count Data Econometric Model

As detailed in methodology section of chapter 3 (equations 3-12 o 3-
count data models are used to study problems where the dependent va
takes on only non-negative integer values. Hellerstein (1991) used count
regression models to study recreation demand based on travel
Hausman, Hall and Griliches (1984) evaluated the relationship b
Research and Development (R&D) and number of patents, while T
Hochman (undated) demonstrated the application of count data regr
models to explain time to adopt irrigation technologies.
Several factors are responsible for a farmer’s decision to
groundnut technologies. Extension creates awareness of the existence
technologies. Then farmers assess whether the technologies are accep
them given the crops they grow, farm size, experience, labor avai
demand, expected improvement in fertility, availability of credit facil
fertilizer input cost, and other factors (GoM, 1998).
This process of determining whether it is feasible and profitab
farmers to adopt and implement the technology on their farms mé
instantaneous, ie., they can adopt immediately, in the same year th
technology is introduced or it can take several years depending on's
economic factors such as education and frequency of extension CC
Various assumptions can be made regarding technology choice:
assumption is that technology and crop choice is sequential, that is,
choose the technology first and then decide what crops to grow to
chosen technology. An alternative is to model the choices simultaneouslys
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Explanatory Variables

As hypothesized in chapter 3 (hypothesis 4), improved seed vari
groundnut type) is not significant in groundnut production at the ho S¢
level. In which this hypothesis was tested through a farmer’s decision
whereby a farmer j, j= 1,2, 3, 4, ..., n (where n=200 farmers) was bel
be influenced by a vector of socio-economic explanatory variables (%) i
farmer’s decision to adopt the CG7 technology. ]
The independent variables represented by the vector of
economics variables are mainly farmer education, family labour, farm
extension visits, farm capital and farmer experience. These were exp i
mainly explain the differences in adoption time among farmers in
Malawi, where most of the groundnut production taking place in the
In adoption equation (Poisson model), a positive coeffici
explanatory variable implies that the variable under consideration di
adoption while a negative coefficient means that the variable e
adoption. Following are operational definitions of the explanatory var
used in the Poisson and negative binomial models. '

Farm size (FMSZ)

Again, land is scarce and it is a major resource of livelihoods
farmers in Malawi. Adopting different technologies on the limif
size is critical for smallholder farmers and therefore it has impli
on decision on adopting agricultural innovations. The land §
farmers equally (if not faster) tend to adopt the CG7 technology
is a high yield seed variety) on their picces of land as the land abur
farmers. Thus, it is postulated that FMSZ (in hectares) has po
relationship with YADOPTGT. i

Education (EDU)

EDU in the model was taken to be the number of years of co
schooling for each respondent. It is expected that the more
farmer is exposed to education; the more open a farmer woi d
new ideas or innovations. The literate farmers are able to real
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gains or loses associated with improved variety, and assess the new
technology in terms of reasonable rate of return. F'uTthermore,
education also helps farmers to analyze alteratives critically and
forecast the expected benefits to their farming activities. Thereforg,
number of years of schooling expected to reduce the number of years it
takes a farmer to adopt a new technology once the technolqu ha}s been
introduced in the farming community. A negative relationship was
postulated between education and YADOPTGT.

Farmer Experience (FEXP)

One factor that may work for or against adoption is farmer experience
with groundnut production. If the experience of farmers with regard to
new technology (improved variety) has been bad, they may take their
time to adopt the new technology that has been introduced in the area. -
On the other hand, experience may enhance the speed of adoption if
the farmer’s experience has been that new technologies enhance
profitability. Under these circumstances, experience will reduce the
number of years it takes farmers to adopt the technology. As a result,
there will be a negative relationship between FEXP and YADOPTGT.
In this study, farmer experience is taken to be the number of years the
farmer was engaged in farming activities. Since the sample farmers in
Lilongwe and Salima ADDs were relatively middle aged (average 46.3
years), a positive relationship was postulated between farmer
experience and YADOPTGT.

Family Labour (FLAB)

Family labour in the model is taken as family labour that is available to
farming activities measured as person-days per hectare. FLAB labour
is a paramount input as almost all farming activities are unmechanized
in Malawi. Labour becomes even more important when dealing with
labour intensive crops such as groundnuts and tobacco as more
weeding, ridging and harvesting on time are required. Accordingly, it
was expected that households with more family members would have
more labour supply and would adopt crop technology faster than those
with inadequate labour supply families. It was therefore postulated that
FLAB would have a negative relationship with YADOPTGT.
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Off-farm income or farm credit is expected to influence the ad
behaviour of smallholder farmers as it provides in-kind input g
for the acquirement of the innovation and its related inputs,
postulated that families off-farm income cases the capital cop
the farmers so that the relationship between income or farm
YADOPTGT is negative as farmers with more income or credit
adopt the new technology earlier by reducing the number of cal
farmers wait to acquire the technology. Off-farm income is meg

in Malawi Kwacha (MK), local currency (US$1 = K80.00, Fep
2001).

Extension visits (EXVT)

In Malawi, Ministry of Agriculture including NGOs provide exte
services. The field assistants in the country are e
dissemination of new technologies, and advise to the farmers
to improve crop productivity and livestock enterprises,
conceptualised that increasing contacts between the farmers an
extension agents would increase the probability of adopting the
farm technology faster, 4

The survey for this study measured the contact period betweer
farmer and extension agent by the number of visits of the ey
agents per month per year, It was, therefore, hypothesized that
and YADOPGT would have positive relationship imp
farmers who had frequent visits adopted the new technologi
carlier thereby extension visits would increase the speed of ad

reducing the number of years it takes a farmer to adopt the g -
technology. '

ESTIMATIONS AND DISCUSSIONS

B Refer 10 chapter three, equations (3-9) to (3-22) for theoretical details on fes [
overdispersion, as well as, equations (6-1) to (6-20) for negative binomial derivatives.
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odel has been criticized because of its implicit assumption that the variance
of the dependent variable equals its mean. o
A number of authors (Cameron and Trivedi, 1990); L.ee, 1986) have
ised tests for overdispersion within the context of the Poisson model. In
E study, however, the estimated Poisson model was tested for
rhl:)rdiSpersion24 using a regression-based test proposed by Camerpn aqd
;':ivedi (1990) and the results are presented in Table 6.9. The coeﬁicxen§. in
the two regressions (using equations 3-21, chapter 3) of the test are positive
and significant at 5% significant level.

Table 6.9: Regression-based test for overdispersion of the Poisson model

Regressor | Coefficient | Std. Error | t-rafio | Mean regressor
W, 1.79%4 4.241 4.241 0.1894
Ws 2.361 1.929 1.929 1.2202

+* significant at the S percent level

Therefore, this implies that there is overdispersion in the data. Thus,
the assumed equality of the conditional mean and variancc? of Poissqn
regression model or the shortcoming of the Poisson regression model is
rejected. Alternatively, among the several suggested models (Hausman ez al.,
1984; Cameron and Trivedi, 1986; Gurmu and Trivedi, 1994; Johnson and
Kotz, 1993) that allow overdispersion, the negative binomial model, which
arises from a natural formulation of cross-section heterogeneity, was fitted to
the data as follows.

Heterogeneity and the Negative Binomial Regression Model

As seen above, the Poisson model was estimated first and the regression-based
tests revealed that there was evidence of overdispersion. Thus, the basic
Poisson model was rejected, and therefore a compound Poisson (negative
binomial) model was chosen since it allows for overdispersion (Green, 1997).
Following Gourieroux et al. (1980), Tsur et al. (undated) and
Mangisoni (1999) had derived the negative binomial model as follows. First,
¢ Poisson mode was generalized by introducing an individual, unobserved
effect into the conditional mean, let

logp =B+ g

k_
3 Out of the three common overdispersion tests (Regression based-test, Conditional Moment

and Lagrangian Multiplier Test), regression based test is used for its mathematical
€Onvenience s detailed in chapter 3, equations (3-12) to (3-22).
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=log A, +logu; (6-1) nere &= 1/ n* = var(exp(u ;) and Efexp(u;)]=1. The last term here is
' whieved when the product of the first and second parameters of the Gamma
disu»ibution gives unity®. : o e
With this normalization, derivation of the pdf for the negative binomial
is done by integrating out e" as follows. Since s, =e" , then using (6-4) and

where the disturbance g; reflects either specification error as in the
regression model or the kind of cross-sectional heterogeneity that nopy
characterizes microeconomic data. That is, the introduction of U; means th
in now random variable and ; is independent from x;. Then, the distributj )
; conditioned on x; and u; (i.. ;) remains Poisson with conditional mean (6-5). obtain:
variance p; :
® g e
P = y/2)= [ ——
62) ¢

0s; 6-6)
j j yj! . .
3 Rearranging variables in (6-6) gives
Given the density function (6-2) of the Poisson distriby

\ 5 S ) =1) 9y _=s(u+lil/a)) @ o(y4e-l) 9y ,-si1fa+d))
Prob(exp(x, 4 +u ,)), then given, x; and u,, the conditional distribufi (@431 3 p=slusliliVa st 13,

b _s 21 0s;
=y iy j r@layy

(6-7)

H:-l fO;1xu)). Multiply and divide (6-7) by (I'(y + a)(1/@ + 2))’™) to get
WTy+a)la+A)*  sUrede et

Since the conditional distribution of y ; given x; is needed, but W@lay  Toraiardy

u; is an unobserved random variable, ;i integrated out to obtain the de
conditional distribution as follows: ‘

P(Y=y/x)=

(6-8)

S8

gt ,slias)

Notice that | ————————4s  integrates to | so that (6-8) becomes
og (1 u )" i J D(y+a)ifa+A)y*™ "
f(yj/xj)= j"yj'*/_g(uj)duj
g s 4 1a+2)*
i h MY:y/x):%:uL (6.9)
where the pdf of u; is represented by g(u ;). What is needed from (6 el
density function for u ;- For mathematical convenience, a gamma d CBetp (4 Y o a -
is usually assumed for the density of u ;- Hausman, Hall and Griliches 7 m p ardl
suggested that to simplify matters assume that s=exp(u;) has a Gt
(e,1/a)distribution with pdf 3
B ik 6-11)
slaDg=siia) [(@)(y+1)
exp(u,)=§)= ——8—
Pr(exp(u,) = 5) @ iar
M—

ASin other models of heterogeneity, the mean of the distribution is unidentified if the model contains constant
the disturbance enters multiplicatively) so E{exp(u)] is assumed to be 1.
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) Substituting (6-19) into (6-12), and the following simplified log-likelihood
where 7, =— nction s obtained:

, which is one form of the negative binomial distrily

Based on (6-11) the log-likelihood function is given by

y
| I|1LJ:lnPr(Y:yj)=Zln(oz+n)—lny/.l+yjlnrj+aln(1—rl,) (6-20)
InPr(Y) =y)=InT(@+y,)-InT(@)~Iny, %y, Inr; +aln(l-r)) (6o} "

Since 4 y >0 and & > 0, it means that variance is greater than mean so
hat the negative binomial model in (6-11) allows for overdispersion (Cameron
and Trivedi, 1986, 1990). The negative binomial model in (6-11) has
conditional mean 7, and conditional variance Z,(1+(1/a)4,). This form of
pegative binomial is called Negbin II (Cameron and Trivedi, 1986) and
maximum likelihood methods are used to estimate the parameters of the

Notice that since the gamma function of  is given by

©

I@)= [y"es

Kt heyriteaas model. Gourieroux et al. (1980) noted that if the gamma distribution of " is
T(a+1) } 17 ot the correct assumption, Pseudo Maximum Likelihood Estimators (PMLES)
at+l)=|y%
oy of § should be used because they are consistent as long as the likelihood
Integrating (6-14) by parts gives function is a member of the linear exponential families where the mean

E(Y,/x,)=A=e" is specified correctly. The PMLES are obtained from
maximization of Negbin II, with a set at an arbitrary value.

A variety of negative binomial distributions can be formulated by
simply combining the parameters 4 and & of the underlying distribution for
uto the explanatory variables x; in different ways. The most important
consideration is to ensure that the mean is nonnegative, for example by
choosing an exponential function.

It is also possible to obtain a variety of variance-mean relationships,

T(a+])= J.ay""e"ﬂyz a]y"“e"ﬂy ’j‘.
0 I

0

Using (6-13), (6-15) can be written as
[(@+1)=al(a)

From (6-16), get letting

Flexy)=alias 1) a=($(exp(xjﬂ))‘, where ¢>0 and 6 is an arbitrary constant. As in

By recursion (6-17) can be expressed as follows Cameron and  Trivedi (1986), the variance is given as

¢ Var(Yl.) =exp(x; ) +Bexp(2-c)x f) = E(}’1)+0(E(Yi))”. When ¢=1 the
Var(Y) = (1+6)E(T,), which is what Cameron and Trivedi called Negbin L.
Negbin I1 is obtained by assuming that ¢ = 0. As a result, in the Negbin II
~odel, Var(Y) = E(Y; )1+ 6E(Y,)). Negbin IT (log-likelihood function given
: m (6-20)), which is applied in this study, assumes that the variance-mean ratio
'S linear in the mean (Cameron and Trived, 1986). This model was also used
- by Hausman et al. (1984) to analyze the relationship between patents and R &

_D expenditures, and by Mangisoni (1999) to identify the key factors that
nfluence the speed of erosion-control technologies in Malawi,

T(e+y)=[]"(@+nl(2)
Taking logs, get
Il (2 +3)= ][ (@ + Wl (@)

=Inl(2)+ yz In(a + n)
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Using the maximum likelihood function given in (6-20), the
binomial model is fitted into the groundnut technology data for 1
growing seasons in Malawi. Table 6.10 summarizes the parameter esti

Table 6.10: Maximum likelihood parameter estimates of the negative bi
regression model

Source: Bunda/Norwegian Initiative Farm Survey 1999/2000 (own calculations)
** statistically significant at the $ percent level.
Note: Figures in parentheses are standard deviation error.

Farm size, education, family labour and number of extension wi
contact (visits) are significant at the 5 percent level, while farmer’s ¢
and off-farm income are not statistically significant. :

Unlike other technologies (ridging, soil conservation, rotation, |
the high yield technology (CG7 variety) does not take up a consider
amount of farm area. As postulated, the relationship between farm |
(FMSZ) and YADOPTGT has the right sign (positive) and significant at
level. This implies that the land scare farmers adopted the seed technoll )
least equally (if not faster) than the land abundant farmers in central Ma
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Mean of
Explanatory Coefficient | t-ratio | p.value | Explan :
Variable (Std. Error) Variable
Constant -8.5172 -4.70 0.0001 B
(1.8132)
Farm size (FMSZ) 1.9459 1.83 0.0168 | 0.4696
(1.0656)
Education (EDU) ~1.6094 -147 | 00035 | 4.105 yoars
(1.0934) 4
Farmer experience (FEXP) 0.4055 0.44 0.1650 |26.59 years
(0.9122) i
Family Labour (FLAB) -1.3863 -1.76 0.0196 | 203.50 person-
(0.7893) day/ha
Off-farm income (OFFINC) 1.0986 0.95 0.085 | MK537.97
(1.536) ]
Extension Visits (EXVT) 1.2528 1.56 0.0297 | 1.882 number
(0.8012) of contacts
o 0.0725 3.311 | 0.00025 =
(0.0219)
Log-likelihood - - 0.0000 -
102.13
The dependent variable was log of the number of years taken to adopt groundnut
technology (YADOPTGT)

Notice that the average land size of those adopted this technology is 0.47
hectares far less that the overall average land size of 2.35 hectares.

In addition, the analysis showed that a unit increase in the total farm
size of the farmer would decrease twice more likely the adoption of CG7

undnut technology in the area. Since most average farmers with larger
farms prefer to grow most profitable cash crops such as tobacf:o in the region
in contrast to land abundant farmers who would diversify with other crops.
These results differ from Hossain and Crouch (1992) who emphasized that
Jand empowers farmers to have the ability and resources to adopt a new
variety since land is surrogate for a larger number of factors that have
important bearing on the adoption decision.

As hypothesized, the parameter estimate for education (EDU) has the
right sign (negative) and significant at 5% level. This result implies that
education of the household head was influential in the farmer’s adoption
behaviour and contributing to increasing speed of adoption. With no surprise,
this result is similar to Feder ef al. (1985) and Kisyombe (1998) who reported
that education was positively, and significantly related to adoption of hybrid
maize in Malawi.

However, the result in this study indicates that the entire sample of
farmers in central Malawi was composed of individuals with an average of 4.1
years of education and average age of 46.3 years. Since most farmers were
with incomplete primary education level and past the formal education age,
the utilization of other forms of training through Ministry of Agriculture and
Irrigation, NGOs, ICRISAT and private companies (National Seed Company
of Malawi) would alleviate the problem of lack of information. The
government agencies and NGOs who are formally involved in farm and seed
variety technologies may help to create more awareness among the farmers
regarding the advantages (or sometimes the disadvantages) of the new farm
technology in the country.

In addition, encouraging and helping farmers to participate in farm
programs such Small Scale Seed Programs (SSSP) may increase the likelihood
of a farmer to adopt the new seed technology. Possibly because farmers who
are involved in the program may have first hand information about the seed
Varieties, as well as, encouragements from extension workers to adopt the
fecommended variety. In Malawi, most new seed varieties of different crops
Were usually disbursed through SSSP to its members. This might have
increased the probability of having access to CG7 groundnut variety, and
farmers having almost free chance of experimenting and adopting the new
groundnut technology as oppose to farm credit institution who expect
EXorbitant interest rates, which create fear among the smallholder farmers,

The parameter on farmer experience (FEXP) is not statistically
Significant, but has positive sign implying that the farmers did not have good
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CAPTIICICE Wi W€ NeW UG/ seed technology. Perhaps, the influepg
experience on technology adoption depends on whether the new e
fits the existing situation, whereby CG7 replaces the local variety (i ;
favoured Chalimbana variety) with more advantages including good
local market appeal. As seen in Table 6.8, most farmers preferred g
with good taste, market appeal, early maturity and high yield charg
(in order of preferences). Even though CG7 is known for its high
characteristics but not for its taste and local market appeal, farmers hg
appeared to have less appeal for the new seed technology in the region, e
that this was expected since the sample comprised generally old mempber
the population, who might not easily accept or adopt the new technolg
fact, this finding agrees with the result that the average number of years
taken to adopt the CG7 groundnut technology is about 6.4 years sip
introduction in 1990 in central Malawi. )

As postulated, the result on family labour (FLAB) provides that |;
is statistically significant at 5% level, and has the right sign (
implying that labour is a major factor in adopting the new groung
technology. Since groundnut is labour intensive cash crop, it requires
labour for planting, frequent weeding, ridging and harvesting. The variafi
labour supply in the survey area w , however, very little as almo
households used family labour, not hired labour in their farms. On the
hand, of the total average labour, 253.38 persons-days per hectare (Table
required for all sorts of farming activities, it is found that over half of
labour requirement (203.50 person-days per hectare) would be use
groundnut cultivation. Thus, the negative relationship between labour
and number of years to adopt the groundnut technology (YADO!
implies that it takes more years to adopt groundnut technology as
labour is allocated to other essential crops such as maize and of
employment to sustain their livelihoods.

The off-farm income (OFFINC) parameter is not stat
significant, but it has positive sign (not as postulated) indicating that off

income is not a major factor in adopting the CG7 technology. Perhaps, m(

farmers allocated their extra small income to other essentials, and less like

the new seed variety since most farmers found seeds were unaffordable

3.3, chapter 5) as ADMARC and private traders were monopolizing

market. As noted earlier in Table 5.3 (chapter 5), 67.8% of the farmers

that the groundnut seeds were unaffordable, and perhaps that the new S

variety was more capital intensive for the farmer to grow as so many Of

crops were cheaper comparatively. It was discovered that the need for w0 K

capital to cultivate a given amount of land was higher for the new gro

variety as the demand for other competing cash crops such as hybrid

(less expensive and less labour intensive), which had a significant influe ce

oth
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¢ adoption behaviour of smallholder farmers. As some of nqn-leguminous
crops (like hybrid maize) were cheaper, tl.xe te'nde.ncy of. spending extra cash
on such less expensive alternative crops might 1nd1r§ctly mcrgased the number
of years of adopting the new gmundr}ut technology in Fhe region. ‘

Finally, the parameter estimate of extension visits (EXVT) is
satistically significant and has the expected sign (positive). This suggests that
extension programs were important in adopting groundgut technology.
Contacts with the smallholder farmers create awareness while t_i'equency of
contacts (number of visits) between the field assistants (or extension workers)
allows for the timely provision of solutions to farmers problems to reduce the
impact of negative experiences. o .

As indicated in chapter 5, it is impressive to note that 88.5% of the
farmers had some kind of contact with the field workers. About 60% of the
farmers had said that they made contacts I to 2 times per year, while 31% sa}id
3 to 4 times and 11.5% of the farmers made more than 5 times contacts with
the extension workers in the area.

Given the inadequate number of extension workers for the region,
some farmers had made enough contacts for the 1999/2000 seasons, but the
extension services did not make tremendous effects on groundnut production,
perhaps due to lack of enough information on groundnut production coupled
with some environmental and economical constraints discussed before. In
addition to the parameter estimate (EXVT) given in Table 6.10, this result was
in line with the earlier finding that extension workers contacted the farmers on
average only once regarding groundnut technology of the average 4 times
contacts made per year for the 1999/2000 seasons.

Of paramount importance, the negative binomial regression results
revealed that to accelerate adoption of groundnut technologies, education,
family labour, farm size and extension services (number of contacts) should be
the prime considerations. Through, improved extension services it is possible
and essential to formulate special session about the new technologies, and
transmit the new and improved groundnut production techniques from the
research and government institutes to the smallholder farmers. As a two-way
ommunication, extension contacts are of paramount importance to
tommunicate experiences and problems of farmers to researchers to seek
solution to the existing problems or for refinement of existing technologies in
Compatible to the local needs.

QUALITATIVE MODEL

This section examines farmers’ perceptions of adopting the four main farming
Systems or technologies, namely, intercropping, ridging, improved seed
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(intervivppisg, rUgIng, Improvea variety or rotation) in groundnut farming
in central Malawi. :
- m’lfizeble 6.11 summarizes univariate logistic model parameter estimates
farm technology stated previously. :

4 ealc}}I‘he log likelihood value for each model fitted to a farm technology is
ater than the chi-square critical value of 3.84, and hence ea_ch model h?s

peen adequately fitted the farm survey data for 1999/2000 growing seasons in

poth Lilongwe and Salima ADDs.

vvHual viaiawi region,

For better understanding of the difference between the ¢ hng
categories, efforts were made to compare characteristics of farmers ; Crog;
technologies through  logistic regression model for each techno
Emphasises were placed o education, off-farm income, extension ge \

Table 6.11: Parameter estimates for each groundnut technology

f Adoption of Groundnut Technology
i Improved
Intercropping | Ridging variety Rotation
Logistic Regression Model Variable t- : i
i Est. | tratio |Est. |ratio | Est. | t-ratio | Est. ratio
The adoption of a farm technology - intercropping, ridging, improveq Constant | 33048 | 2528 | -1.1649 | 0,63 (21.834786) 15301 (4])?1):)6 0685
variety or rotation ~ is considered as a dichotomous dependent variable (1.381) nils ((1].&5);) e Il s
influenced by some explanatory variables (socio-economic characte A ?020196;) ' 20:124) i (0.159) (0.095)
farmer). As discussed in Maddala (1988, 1992) and Amemiya (198]), FEXP 00003 0009 (0076 |-136 (01127 [ 2126 [-0038 1103
probit or logit model is to assume that there is an underlying response vari (0.032) (0.056) (0.053) 0111 (()06%1‘;) -
) i ionshi £ ; -0001 | -0.04 | -0.003 |0, ; 7
¥, defined by the Tegression relationship FLAB (8%)6 13 ] (0020 00n)
EXVT | 16268 14056 [0.1183 [0255 | 2.1588 | 3903 [ 0411 171
i =B +u (0.401) (0.483) (0.583) (0351)
Yi=Pxtu, OFFINC [-00005 T-05 00009 [01 [0002 | 1000 [0.0018 | 1500
(0.001) (0.009) (0.001) (0.001)
in practice, y; is unobservable, What is observed is a dummy variable ¥i FMSZ 06028 | 1674~ [0.1034 | 0.056 | -0477 [0793 01.930148 3.685
defined by (0.360) (1853) (0601) (1318)
. -2 log
y=Tif y; >0 (adopting a farm technology) likelihood | ~ 101.494 61.09 43445 . 98.855
¥ =0 otherwise (not adopting a farm technology) Source: Bunda/Norwegian Initiative Farm Survey 199972000 (own calculations,

* significant at 5% level; ** significant at 10% level; Est. = Coefficient estimates

. ; Figures in parentheses are standard errors
The explanatory variables (x;) considered were education, ,

income, extension services, household head type (sex), access to farm cr
land size, family labour and farming experiences,

Intercropping - willingness to adopt intercropping groundnut technology is
Empirical evidence suggests that neither logit nor probit m i

influenced by education, number of extension visits and farm size. A_ll }hese
Tee socio-economic characteristics of a farmer are positive and statistically
Significant at 5% and 10% level of significances as shown in Table 6,11,
erefore, it is concluded that these were the main factors that more likely
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influenced the willingness of farmers to adopt intercroppine
farming system in the areas.
Though farmers’ perceptions were influenced by ¢
economic characteristics discussed earlier, farmers
technology taking into consideration the yield advantage of cl.( arm !
groundnut with main crops such as maize. For example, in | household were found positive but not statistically significant in
(Edje, 1981) involving a single row amangement exp This implies that education of the head of .household anq the leyel
groundnut/sorghum intercropping showed significant advantage, @d}h income for the household was influential in the farmt?rs 'adoptlon
43% over the sole crop), but significant yield disadvants . of the new groundnut variety but their impact was not significant. In
groundnut/maize (-9%). Thus, the more the farmers were aware g e the non-significant results differ from Feder et al. _(1.985) and
scenarios of intercropping through extension services from res ,studbzi (1998) who found that education was related pf)smvely aqd
the more they were willing to adopt the new technology. tly 0 the farmers’ adoption behaviour of hybrid maize variety in

d be disseminated to the farmers, and the involvements of
and research institutes to experiment the new seed
the confidence the farmers to experiment and adopt the

.on woul :
ent ageﬂClCS
might enhance
d VarietY'

Education of the head of household and the level of off-farm income

Ridging - none of the socio-economic characteristics cop
significant in influencing farmers’ perceptions in adopting ridgi
in the study areas. However, the coefficient estimates for extension
farm income and farm size are positive, while education, farmer
and family labour are all negative. With increasing farmers’ ed
experiences and labour, the more farmers likely to adopt the ridg
required.

It was no surprise to find out that adopting of ridging fa
was not significantly influenced by the these socio-economic cha
the areas. There was no tendency of not practicing ridging s

n — the relationship between rotation and family labour was found to
atistically significant at 5% level. This. resul.t may suggest that the lgrger
ily size, the more the family labour is avaxlable:, and hence more llkelly
our of adopting crops rotation within the farming fields. cher socio-
smic factors were found to be insignificant, however, educatlor'l, off-fm
me, extension visits and farm size were positively assocl:xated with
sfion of rotation farm technology, while farmer’s experiences was
tively associated; perhaps the older the farmer, the less likely to use crop
; fon method. It is important to note that with average land size of two
a new technology since ridging is already a common practice f s, most farmers tend to focus on the staple food rather than rota'tmg
crops including groundnuts in the region. However, what s with groundnut, which is less profitable than maize and tobacco since
recommended distance between the ridges, which most farm prices are low as usual. On the other hand, farmers were aware that
aware of it and its impact on farm production. Under good ma fion with groundnut would benefit in soil fertility (nitrogen fixation), and
condition, optimal plant population was 60,000-90,000 plants p maximum safe frequency of a cropping system that includes groundnut in
all recommended groundnut varieties at 90 cm between ofation was found to be 1 year in 3 at Chitedze Research Institute
population of 111,00 plants per hectare at 60 cm between ridges AT, 1992) in Malawi.
al., 1992). Furthermore, sowing a single seed per hill results in ~ Ina nutshell, analysis of fitting logistic regression model to each the
yield than sowing two seeds per hill (Brown, 1965); however, nO. technology has revealed that the most influential socio-economic
difference in yield was obtained for the Chalimbana variety using € eristics in adopting intercropping, improved seed variety and rotation
seeds per hill (on one or two rows per ridge at either 70 cm or 90 Mming technologies were education, extension visits, farm size, family labour
ridges). i \d farmer’s experience in central Malawi.

Improved Variety - the logit analysis has shown that positive and
relationship between improved seed variety and explar
(extension visits and farmers’ experiences). The more the f2
experience the more likely the farmers adopted the improved seé
This also mainly depended on the number of contacts the field g
made with the farmers. Through extension services n€W =

ONCLUDING SUMMARY

MProvemens in productivity could be realized through adoption of new farm
““Mologies such as seed variety. This chapter has examined how socio-
10mic variables affect the adoption of groundnut technology or sometimes
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referred as improved farming systems. The technologies considered
intercropping, improved seed variety, ridging and rotation in both Li
and Salima Agricultural Development Divisions in central Malawi region,

Descriptive analysis revealed that over 85% of smallholder farme,
who adopted a farm technology or combination of technologies were i
age group 31-60 years, however, over half of these farmers had mogg
adopted intercropping as land is scare in the region. Regardless of educatjq
level of the household heads, though a quarter of the farmers were il
most farmers adopted intercropping, following by rotation, improved
variety and ridging system. On the other hand, regardless of the type of
technology adopted, about 70% of the farmers had preferred to grow the
groundnut variety (chalimbana), compared to the new high yield
groundnut variety introduced in 1990. The main reasons given were th
chalimbana was tastier (used as relish and source of nutrition) and had moy
market appeal locally, even though CG7 was known for its high yi
characteristics. These results support hypotheses 4 that was posited
improved variety (CG7) is not significant in groundnut production at th
household level.

The roles of socio-economic factors were examined in order to identi
which of these factors influence the farmers’ willingness in adopting a far
technology. Of paramount importance, the negative binomial regressio
(derivative of Poisson model) and the logistic regression estimates indicate
that education, family labour, farm size, farmer’s experience and extel
services (number of contacts) had accelerated the adoption of g N
technologies in central Malawi. Of prime considerations, however, extensio
services were essential in promoting more about the new farm technologies.

Generally, the results imply that increasing the number of contac

factor. To effectively cultivate the scarce land available, a two-y )
communication should be created, that is, extension contacts to communicate

existing problems, as well as, for refinement of existing technologies
compatible to the local needs and requirements.
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CHAPTER VII

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

SUMMARY, OBSERVATIONS AND CONCLUSIONS

This groundnut research is in global constraint area of socio-economic forces,
which specifically has addressed the priority opportunities defined as the role
of groundnut in rural household structure and the socio-cultural context of
produce use within Malawi’s subsistence economy. To understand the
dynamics of groundnut production in Malawi, the areas of study were
developed in reference to a set of differentiating social factors identified as
non-physical factors (household type, gender, education, etc.), as well as,
physical or economic factors such as land size, labour, seed density and farm
technologies.

Grain legumes are important components of Malawi’s maize based
farming systems, and the study has shown that such crops contribute to
sustainable agricultural development, as grain legumes are the future crops
and replacing tobacco as a backbone of the economic. To examine the roles of
grain legumes and specifically groundnut production its intra and inter
household transactions in Malawi, the following specific objectives were
undertaken.

The specific objectives of the study were (1) to identify differences in
access to labour, land and other resources to groundnut production by gender,
household type, education, farmers™ experiences, farm credit packages and
farm organizations, as well as market exchanges with implications of
groundnut output, (2) to find out major determinants of technical efficiency in
groundnut production, and construct groundnut enterprise budgets to compare
relative profitability of groundnuts with tobacco and other grain legumes, (3)
to measure gender differential in groundnut productivity and profitability in
the context of changing agricultural policies, and (4) to analyze factors
influencing adoption of technologies such as CG7 improved variety, rotation,
ridging and intercropping.

The hypotheses posited for the study were (1) socio-economic
variables (non-physical factors) do not determine the dynamics of groundnut
production, inter-household and intra-household transactions, (2) groundnuts
are not profitable compared to competing cash crops (soyabean, pigeon pea,
and tobacco) grown after maize in the country, (3) there is no gender
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ysey (W1 IS TOT signiticant i groundnut production at the o h
level, and (5) the improved farming systems (intercropping, ridging
rotation) do not affect groundnut production at smallholding farms, .

To achieve these objectives and test the hypotheses, a crogg.g ecti
data of 200 farmers were collected through multistage stratified sampling £
interview from Lilongwe and Salima ADDs in central Malawi, where oV
70% of groundnut production is taking place in the country. A

The socio-economic demographic characteristics in Lilongwe g
Salima ADDs had indicated that most farmers were growing tobacco and gry
legumes grown as main cash crops after maize in the 1999/2000 growi

Of paramount importance, the socio-economic factors played ma
roles in the groundnut production in the two agricultural development areg
Farmers in the age group 2049 years provided most of the farm laboy
indicating higher labour supply potential in the farm activities in both ADD
Most farmers (63.5%) had primary level education, which is regarded
adequate level of education for an individual to read and write 0
difficulties in Malawi, With slightly higher rate, but not statistically significa
difference, female grew more groundnut than men in the areas, i

Of the average land holding size of 2.35 hectares, the average farm sis
allocated to groundnut is about 0.4] hectares (i.e. about 20% of the averag
size), which tobacco and maize took the remaining farm fields, As exp e
most of the land (88.5%) was acquired through inheritance, as matrilinez
marriage system is predominantly practiced in cenral Malawiregion,

It was also found that most farmers grew groundnut because of
and cash requirements, but also more farmers realized the importance of
legumes such as groundnut as soil fertility improvements. It was noted
most farmers grew groundnut and tobacco for over 10 years, and the mai
had used farm credit (cash or in-kind) mainly for tobacco production but
for groundnut. There were virtually no provisions of farm credits specif
designed for groundnut farmers,

In Chapter 4, it was also observed that farmers in Lile ngw
Agricultural Development Divisions grew more groundnuts than thel
counterpart (Salima ADD), but with no statistically significant different
between the two ADDs at p < 0,05,

Chapter 5 examined the determinants of groundnuts productiol
technical efficiency, profitability and gender differential in gro
productivity. Of the socio-economic factors investigated land, labour and
density inputs implied diminishing returns, as the elasticifties are between zer0
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iand, labour and seed density (proxy to capital) signiﬁcz.mtly determined
groundnut” production. On the other hand, the non.-phys.lcal’factors age,
household type, education level had shown some relationship with grogndnyt
yield, but do not determine the dynamics of groundnut production in
smallholder farms in Malawi. : ‘

Of the physical factors used in the model, 1t. was onlylland and.sged
density (proxy to capital) were found statisti'ca‘lly sngr'uﬁcant in determining
technical efficiency in smallholder farms. Sum.larly, it was also foux}d that
access 10 farm credit (whether a farmer rec.:enfed ag‘rlculturaI c1:ed|t) and
adoptions of technology (using farm technologies including seed vanf:ty).were
the only two non-physical factors that determinant groundnut production in the
study area. : R

The analysis revealed that groundnut is relatively more prgﬁtable
compared to pigeon pea and soyabean at the current input and output prices, as
well as, productivity levels of grain legumes. Groundnut gave the. highest
gross margin per hectare, the highest retuns to factors of production than
other grain legumes mainly grown after maize. Given these resqlts, the
hypothesis that groundnuts are not profitable, compan.ad fo the competing cash
crops (soyabean, pigeonpea), is rejected. Therefore, it is possible to say 't}‘lat
comparing to other cash crops, and given the full potential and opportunities
for smallholder farmers in the central region, grain legumes are the best
alternative cash crop in replacing tobacco as foreign exchange earner.

The restricted C-D function had shown that gender differentials in
groundnuts productivity exists among the smallholder farmers with women
producing slightly higher than men because of the intensity of laboqr they
applied in their farm fields closer to their dwellings. The econometric evidence
that factors of production were not efficiently allocated across plots controlled
by female and male farmers presented production losses with respect to
intensities with which inputs were applied. Controlling for fine variations in
plot characteristics such as unobserved land quality and other non-socio
economic characteristics (morphological characteristics such as seed size), it
can be concluded that there is gender differential in groundnut productivity in
Malawi, but with no statistically significant difference between male and
female farmers.

Most of the focused group discussion results had also been reflected in
the quantitative analysis, except that small farmers proposed to have lenient
farm credits to finance their farming activities. Both the qualitative and
Quantitative analyses revealed that the major constraints in efficient groundnut
Production were low producer prices, high input prices, poor coordination
between research institutes and farmers (lack of dissemination of new resea!'ch
information), weak government policy in implementing and addressing
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e smemsie s v IW03 lGUG W BIOUNUNUTS. HUS, the
ééve}nme;lt should intervene through pricing policy in orde'r to .increafse
producers’ prices for groundnut, as well as, teach entrepreneurial skills .wnh
agribusiness strategies and provide start-up financial help to create micro-
enterprises, which aims at profit maximization at hou§eh01d§ level. .

The study has discovered that there is lack of incentives for promotion
of groundnut production. There are virtually' no credit packages specially
designed for promotion of groundnut production. Government agencies and
farm credit institutions should nullify the collateral system of lending loans as
most smallholder farmers do not have assets that could be used as collaterals.
Thus, government agencies along with the credit Enstituhons s'h.ould crea.te
farmers cooperatives and farm clubs within the farming communities th?t will
be accountable for the loans the farmers receive. Or, create some'kmd .of
income generating activities, which could fund the groundnut farming with

otation revolving fund obtained from the profis. _ N

i i idgi ! It was also observed that seed source was a major constraint. Seed was
o5 o s e phisi ‘ expensive for almost all the smallholder farmers, Most farmers recycled the
seed that might have resulted in low production because of recurrence of seed
borne diseases and pests, which resulted in early seedling deaths and hen'ce
low plant population that resulted in low yields and poor quality. Again,
research institutes and government agencies should teach farmers how to
prevent the recurrence of disease and produce high quality_ crops by
disseminating enough information and improved seed varieties to the
communities. .

On the gender issue, since more women were already invochd in
groundnut production, it is important to encourage women groups in the
production that would even help improve household income and nutritional
status of the household. This could be done through seed multiplication
scheme involving women groups, as more women view groundnut is simple to
grow within the proximity of their dwellings. Encourage NGOs to get
involved in seed sector and training of women and the community at large to
be self-reliant. In addition, government agencies, research institutes and NGOs
The study has shown the importance of grain legumes, especially groundnu 3 should liaison with privat§ companies to supply se?d to the farmer-s such ;ha;]t
in Malawi. However, the following constraints were observed so that! the farmers would be required to grow the company’s requested variety, whic
improvements could be made through coordination and policy interventio iS. could be on high demand at the local and international markets,

Improvements in productivity could be realized through adoption
new farm technologies such as seed variety. Chapter 6 had examined ho,
socio-economic variables affect the adoption of groundnut techno]ogy#
sometimes referred as improved - farming systems. The - technoog;
considered were intercropping, improved seed variety, ridging and rotanon
both Lilongwe and Salima Agricultural Development Divisions in Centra
Malawi region. i

Descriptive analysis revealed that over 85% of smallholder fy
who adopted a farm technology or combination of technologi e
age group 31-60 years, however, over half of these farmers had adopte

the local groundnut variety (chalimbana), compared to the new CG7
(Which is high yield variety) introduced in 1990, The main reasons given y
that chalimbana was tastier (as a source of nutrition) and had more
appeal locally; though CG7 is known for its high yield characteristics,
The roles of socio-economic factors were examined in order to iden

ence the farmers’ willingness in adopting a f;
importance, the negative binomial regress
(derivative of Poisson model) and the logistic regression estimates indica
that education, family labour, farmer’s experience and extension services.

(number of contacts) had accelerated the adoption of groundnut technologi
in central Malawi,

RECOMMENDATIONS AND POLICY IMPLICATIONS

Management Practices and Extension Services
Grevmduat Rserch s Markeing Acivies According to the farmers, there were no special extension packages for the
groundnut, but were mainly tobacco and maize, Of prime considerations,
extension services were essential in promoting the new farm technologies. The

Most people feel that groundnuts are low income crops compare to toba “ 0,
which has higher producers prices in the market. Such marketing constrains:
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results imply that increasing the number of contact hours to transmit the pe
and improved groundnut production techniques from the research
government institutes to the smallholder farmers is a key factor. Create a
way communication between farmers and researchers, whereby exte
workers communicate experiences and problems of farmers to resez
seek solution to the existing production problems. Or, for refinemy
existing technologies to be compatible to the local needs thereby effect
cultivating the scarce land available in the region for maximum yield.

Taking farmers’ concerns into consideration, researchers, governme
agencies and private organizations should relate their dissemination
technology information, as well as, adopt them in relation to farn
specified set of characteristics that farmers choose to apply according to
needs.

Participatory Research Discussions

The farmers had a variety of recommendations and suggestions fo
stakeholders in groundnut production. Among several suggestions, th
following were given as major suggestions if government agencies, researc]
institutes and private companies want to improve smallholders’ livelihoods.

1. Government should foster partnership between farmers
businesspersons based on mutual interest and dependency. Linkit
smallholder farmers with markets will require partnership with t
private sector because businesspersons know what the market wi
Thus, producers’ prices could be improved on mutual basis. ‘

2. For researchers, the major lesson is that researches must not only:
oriented as production-led but also be consumer-led. New prod
technology cannot be developed in isolation from the market.
means that researchers must pay more attention to the place of
technology in the enterprise web and innovation of farmers.

3. Grain legumes as soil fertility strategies, the same principle app
The history of soil fertility and conservation in Malawi during
colonial era illustrates the futility of imposing technology on farmes
the absence of economic incentives. The experiences of Machak
Kenya shows that environmental recovery is possible provided
market developments make farming profitable (Tiffen et al., 19
New technology, in this case, may look profitable when compared
other food crops that are grown for sale. However, all
characteristics (advantages and disadvantages) of a new technol
must be explained to the farmers so that they would not have
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about the technology. This might be a possible reason for low adoption
rate of CG7.

. The underlining problem to all low farm productivity and poor

economic activity is poverty. In a broader prospective, government
should put in place implementable mechanisms that can create self-
reliant environment so that the farmers themselves can eradicate
dependency syndrome and poverty, in general.
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PENDICES
. PEND]X 1:MAP OF AFRICA AND MALAWI

Africa

There is
# widespread willingness
Among farmers throughout the
SADC vegion
to test new and improved
cultivars, but adoption is
consteained by cash andlor seed
availability,

-D.J. Marais and k Morrow

Map not to scale and refer to chapter one for text detail
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APPENDIX 2: MAP OF CASE STUDY AREAS
APPE

LILONGWE AND SALIMA i
AGRICULTURAL DEVELOPMENT DIVISIONS( \D]

Labou

r Measurement — Person-days per month

NDIX 3: MEASUREMENT CONVERSIONS

: ion Scale to person-days per month
Table 3A: Labour conversion p o
':  Labour Class Age (years) | Person-units | Person-days/month
FSmall child Lestiar? |00 0
: : [Big child 7-14 = =
eveloprient Divisions Tovemakeadul | 13-64 : 23
Active female adult | 15-64 038
Male adult 65 or more 0.5 gg
65 or more 0.5 5
Femalemalgl':‘l.tlohnson {1990), The Business of Farming. A Guide to Farm Business Management in the

Tropics. . 2-221.

3
i R
L

'\
A NN
X ( \‘_

Area

1 hectare (ha) = 2.47 acres

?At?i} Other Equivalents
¥y

1 ox-cart maize = 318.50 kg

1 ox-cart groundnut = 350 kg

1 ox-cart (sweet potatoes) =452.52 kg
1 ox-cart cassava = 696.00 kg

Map not to scale and refer to chapter one for text details
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APPENDIX 4: SEED AVAILABILITY DETAILS

Table 4.0A: Percent distribution of seed availability

Main crops grown after maize
AVallabl]lty Soya '] Total
bean | Groundnut | Pigeonpea | Tobacco | Others
Available 6.4 29.1 74 26.5 42 73.5
(12) (55) (14) (50) 8) | (139)
Scarce 3.1 9.0 0 122 2.1 26.5
6) (17) © 23) @ | ©0)
Total 9.5 38.1 74 377 6.3 100
(18) (72) (14) (73) (12) | (189)
umbers in parenthesis are sample size for the given category
Table 4.1A: Percent distribution of seed source
Main crops grown after maize
Source Soya Total
bean | Groundnut | Pigeonpea | Tobacco | Others
Own 4.3 24.0 6.6 215 36 66.5
® (409 (1 (46) 6 | (1)
Buy 3.6 9.6 12 84 1.2 23.9
®) (16) ¢ (14) @ | @0
Relative | 0.6 24 12 12 0.6 6.0
1) @ @ @ M | (o
Free 0.6 0 0 24 0.6 3.6
(1) © © @ Q) 6)
Total 9.6 359 9.0 39.5 6.0 100
(16) (60) (15) (66) (10) (167)

lumber in parenthesis are sample size for the given category
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