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ABSTRACT
 

Literature on the relationship between farm size and productivity, based
 
mostly on experience from South Asia, has contended that small farms are more
 
productive, in terms of yields per hectare, than large farms. 
 Thus, a
 
smallholder strategy is at once equitable and efficient.
 

Based on evidence from Kenya and Malawi, this paper documents that the
 
reverse is true in East Africa. Yields per hectare are greater on large than
 
on small farms. When total factor productivity in considered, however,
 
smallholders are as efficient as large farms. 
The yield differential between
 
large- and small-scale production is a result both of inadequate access of
 
small farmers to factors of production and their limited ability to undertake
 
risk, due in part to the emphasis they place on subsistence. Large farms, on
 
the other hand, are able to achieve higher yields per hectare as a result of
 
their greater ability to mobilize factors of production and to undertake risk.
 

This paper points to the need for a number of policy actions to foster
 
more rapid growth in smallholder productivity. First, it is necessary to
 
ensure equal access by all households to land, rights to grow crops, and
 
opportunities to sell crops in the same markets regardless of farm size or
 
income. Second, programs targeted toward smallholders need to develop a much
 
better understanding of the precise constraints facing small farmers than have
 
past rural development projects. Third, in forming public policy it is
 
critical to recognize that, although a smallholder strategy tends to be
 
efficient in the long run, even the wyell-designed strategy is likely to
 
involve gestation lags in re.lizing the benefits, due to the need to alleviate
 
a more complex set of constraints on small farms leading to tradeoffs in
 
growth and equity in the short run. To minimize such tradeoffs it is critical
 
that the market and nonmarket factors that constrain the mobilization of labor
 
and other factors of production by small farmers be better understood. A
 
focus on small-farm development may also require more explicit recognition by

donors of the need to pay for recurrent costs and the inevitability of slower
 
short-run growth.
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INTRODUCTION
 

In recent years as African countries have struggled with the problems of
 

stagnant economies and declining per capita incomes, resuming growth by
 

improving economic efficiency has understandably become a major preoccupation.
 

To achieve this objective, they have focussed on enhancing the roles of the
 

price system and the private sector. An improved role for market mechanisms
 

and increased efficiency are not only expected to result in an improved
 

balance of payments but also create a more employment-oriented growth pattern.
 

However, policies to increase efficiency, will not lead to equitable 

growth if the initial asset distribution is unequal, if households of 

different farm size have unequal opportunities to obtain resources, or if they 

have differing abilities to undertake risk. These concerns have led some to 

emphasize the need to achieve equitable growth, or "adjustment with a human 

face." How different is the new concern from the emphasis in the 1970s on 

directly promoting participation of the poor in the growth process? (1) 

Furthermore, do the arguments of the 1970s -- that there is no conflict 

between increasing production and small-farmer participation -- hold in the 

African context? 

Farm-level Evidence
 

During the 1970s farm level evidence, mainly from South Asia, supported
 

the general tenet that there is an inverse relationship between farm size and
 

per-hectare productivity. Imperfections in the'labor market and the ability
 

of small-farm households to employ greater labor per unit of land were often
 

offered as explanations. Work on settlement schemes in Kenya (Van Arkadie
 

1966) and an ILO report of 1972 on employment and equity provided further
 

support for the belief that output per acre was higher on smallholder
 

settlement schemes than on larger farms. In addition to productivity gains, a
 

sm&llholder-oriented strategy was seen to provide stronger growth linkages
 

with the rest of the economy, through its effect on patterns of consumption,
 

savings, and investment (Johnston and Mellor 1961; Mellor and Lele 1973;
 

Johnston and Kilby 1975; Mellor and Lele 1981), and these effects have been
 

supported by the empirical evidence emanating from the MADIA study. (2)
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This line of thinking led to widespread adoption of smallholder-oriented
 
development projects in the 1970s. Evidence now indicates, however, that many
 

of these projects have had poor returns and have, failed to meet their
 

objectives. (Blackwood 1988; Lele and Meyers 1987) Furtherm.ore, such programs
 

have put a major strain on recurrent budgetary expenditures at a time when
 

governments are expected to cut budgets sharply. (Lele and Meyers 1987, part
 
2) Is there thus a need to re-think smallholders development strategies, at
 

least as far as Africa is concerned?
 

Data Limitations
 

There have been few empirical studies of African productivity by farm
 

size, mainly due to lack of data. One cannot, for example, directly analyze
 

differences in factor use and productivity, because there is no systematic
 

data on output and input levels for different farm sizes. Even aggregate data
 

grouped on the basis of small and large farms is not always avail'ible. In
 

some cases, data are aggregated into those for smallholdings and estates, but
 

this distinction does not accurately reflect size differences. Furthermore,
 

calculation of productivity from such aggregate data gives estimates for an
 

"average" large or small farm, but, since average farm size itself has.
 

declined over time, productivity trends per hectare calculated by farm sizes
 

provide figures which are not strictly comparable.
 

It is not possible to determine how productivity differentials have
 
evolved in the West African MADIA countries because separate production and
 

area figures for small and large farms are not available. Data is more
 

readily available for export crops in the East African MADIA countries, but
 

even these data have limitations. For example, analysis of trends in
 

production and yields are complicated by problems in estimating homs
 

consumption of food crops by small farmers. Furthermore, for tree crops like
 

tea and coffee, calculations of productivity need to be adjusted for bushes of
 

different vintages by reducing the total area under cultivation to mature
 

equivalents. Also, labor productivity figures may be inflated because eRtate
 

production budgets tend to count only the male employee, whereas other family
 

members tend to help in picking crops such as tea. (3)
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Preliminary Conclusions
 

In this paper, we attempt to explore the cause of productivity
 
differences by farm size by focusing on Kenya and Malawri, which have had a
 
superior record in maintaining agricultural data. Given the data limitations
 

discussed above, however, we can only begin to offer a 3let of hypotheses and
 
preliminary conclusions which need further exploration.
 

Our data show that yields per hectare are higher on large farms, which
 
riot only make more intensive use of modern inputs but al,.o of labor. 
 In part,
 
this is because large farmers are better able to undertake risk. Small
 
farmers, by contrast, have been slower to adopt modern technology. Partly,
 

this is because they have inadequate access to modern inputs. Labor has also
 
tended to be a critical constraint, especially in the production of export
 
crops, which tend to demand larger labor inputs. But there are other reasons
 
as well. 
 For instance, in Malawi, small farmers, preference for flint maize
 
over higher-yielding hybrids are explained by subsistence considerations,
 

taste preferences, and processing and storability characteristics under
 
traditional circumstances, as well as lack of access to credit and fertilizer.
 
In Nigeria, large farmers, who are willing to follow sole.-cropping practices,
 
have been quicker to adopt new seed and fertilizer technology for maize,
 
sorghum, and cowpeas than small farmers, who prefer to intercrop in order to
 
spread their risks among crops and to allocate labor time more evenly
 

throughout the season.
 

Nevertheless, the domestic resource costs (DRCs) of small-farm
 
production are similar to those of large farms, so that no loss in productive
 
efficiency results from adopting a smallholder development strategy. 
What
 

then are the policies needed to foster more rapid growth in smallholder
 

productivity? 
 We suggest the following: (1) Because complex technological,
 
social and political factors have restricted the efficient operation of the
 
labor market, policies needed to improve its functioning are less evident than
 
those needed to increase the supply of other, especially modern, inputs. 
 A
 
greater knowledge of how small farmers mobilize labor through market as well
 
as nonmarket forces is therefore essential. (2) Smallholder programs may also
 
require governments to provide information, inputs, and credit until private
 
markets for these services ara able to develop. Given current macroeconcmic
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circumstances, however, it is difficult for governments to provide recurrent
 

funds to sustain smallholder efforts. (Lele, Oyejide et al. 1989; Lele 1989)
 

Therefore, donors urgently need to review their willingness to support the
 

recurrent budgetary needs of sniallholder programs to ensure that they ar3
 

adequately funded. (3) Finally, a land policy is needed to increase the
 

access of households to land, and a production policy is needed to ensure that
 

all households, regardless of farm size, have a right to grow all crops, since
 

there are usually no scale economies in production.
 

RECENT ECONOMIC DEVELOPMENTS
 

This section discusses recent agricultural performance and land
 

distribution in Kenya and Malawi. Differences in productivity by farm size
 

are analyzed in the following section, and the paper concludcs with a
 

discussion of policy implications.
 

Agricultural Performance by Size of Farm
 

Both Kenya and Malawi experienced strong growth between 1970 and 1986.
 

From the viewpoint of the subject matter of this paper, however, their
 

patterns of growth differed radically. Kenya's success is significant, not
 

only because it was one of the few African countries to gain world market
 

shares in important export crops such as tea and coffee, but also because the
 

share of these crops produced by small farmers increased substantially
 

relative to large farms. (In Kenya, land and statistical records define
 

smallholdings as those of less than 20 hectares, but in practice more than
 

three-quarters of all smallholtings are now less than 2 hectares.) Thus, the
 

smallholder share in tea production increased from 4 percent in 1.65 to 49
 

percent in 1985, while total tea production increased at an average annual
 

rate of 9.3 percent (Figures 1 through 3, Table 1. Please note that all
 

figures have been placed at the end of the paper). Similarly, the share of
 

coffee produced by small farmers increased from 40 percent to 69 percent
 

between 1965 and 1985, while total coffee production grew by 4.5 percent per
 

annum (Figures 4 through 6, Table 2). Moreover, unlike in Tanzania, higher
 

smallholder production did not come at the expense of the large farms; rather,
 

small-farm production increased mainly through area expansion (with yield
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Table 1: Smallholder and Estate Production, Area, Yield
 
of Tea in Kenya, 1965-85
 

Production Mature Equiv Area Mature Equiv Yield
 
Eat Smllhdr Total Est Smllhdr Total Est Smllhdr Total
 

('000 MT) ('000 HA) (MT/HA)
 

1965 19.0 0.8 19.8 15.6 0.7 16.3 1.22 1.14 1.22
 
1966 23.8 1.6 25.4 16.5 1.3 17.7 1.45 1.25 1.43
 
1967 20.6 2.2 22.8 17.3 2.0 19.3 1.19 1.15 1.18
 
1968 26.4 3.4 29.8 18.1 2.8 20.9 1.46 1.23 1.43
 
1969 30.3 5.8 36.1 18.9 3.7 22.6 1.61 1.55 1.60
 
1970 33.1 8.0 
 41.1 19.6 4.9 24.5 1.69 1.62 1.67
 
1971 28.2 8.1 36.3 
 20.3 6.4 26.7 1.39 1.26 1.36
 
1972 40.2 13.1 53.3 20.9 8.2 29.1 1.93 1.60 1.83
 
1973 41.5 15.1 56.6 21.4 10.4 31.8 1.94 1.46 1.78
 
1974 37.3 16.2 53.4 22.0 12.8 34.8 1.69 1.27 1.54
 
1975 "38.8 17.9 56.7 22.5 15.6 38.1 1.73 1.15 1.49
 
1976 40.5 21.5 62.0 22.9 19.1 42.1 1.77 1.12 1.47
 
1977 55.6 30.7 86.3 23.4 22.9 46.3 2.38 1.34 1.86
 
1978 58.6 34.8 93.4 23.7 26.7 50.5 2.47 1.30 1.85
 
1979 61.6 37.6 
 99.3 24.1 30.5 54.6 2.56 1.23 1.82
 
1980 55.4 34.0 89.4 
 24.4 34.2 58.6 2.27 0.99 1.53
 
1981 55.3 35.8 91.1 
24.7 37.7 62.4 2.24 0.95 1.46
 
1982 56.1 39.9 96.0 25.0 40.9 65.9 2.24 0.98 1.46
 
1983 68.8 51.0 119.7 25.3 43.8 69.1 2.72 1.16 1.73
 
1984 63.9 52.7 116.6 25.7 46.4 72.1 2.49 1.14 1.62
 
1985 75.8 71.3 147.1 25.9 48.9 74.7 2.93 1.46 1.97
 

Growth
 
Rate 6.3% 19.2% 9.3% 2.4% 20.0% 8.1% 4.0% -0.8% 1.2%
 

Source: Ministry of Agriculture, Kenya.
 

growth in maize and coffee only), while large-farm output expanded mainly
 

through increased yields, which were about twice those of smallholders.
 

Kenyan small farmers grow the same crops as large farmers and sell their
 

output in the same auctions or to the same marketing boards at prices similar
 

to those earned by large farms. (4)
 

The situation in Malawi, is quite different. There, estate production
 

of major crops increased impressively, especially for tobacco (11 percent
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p.a.) and sugar (12 percent p.a.), while smallholder production stagnated, and
 

productivity failed to increase. Per capita maize production fell, even
 

though -- because per capita output of other crops fell even faster until 

Table 2: Smallholder and Estate Production, Area, and Yield
 
of Coffee in Kenya, 1965-85
 

Production Mature Equiv Area Mature Equiv Yield
 
Est Smllhdr Total Est Smllhdr Total Est Smllhdr Total
 

('000 MT) ('000 HA) (MT/HA)
 

1965 23.8 15.7 39.4 32.4 51.6 84.0 0.7 0.3 0.5
 
1966 26.1 26.0 52.1 32.3 53.1 85.4 0.8 0.5 0.6
 
1967 25.7 28.0 53.7 32.0 52.5 84.4 0.8 0.5 0.6
 
1968 15.4 23.8 39.2 31.2 54.1 85.3 0.5 0.4 0.5
 
1969 23.6 24.6 48.2 30.7 55.0 85.7 0.8 0.4 0.6
 
1970 27.5 27.2 54.7 29.9 54.1 84.0 0.9 0.5 0.7
 
1971 31.2 28.7 59.9 29.9 53.8 83.7 1.0 0.5 0.7
 
1972 31.4 29.7 61.2 29.5 55.6 85.1 1.1 0.5 0.7
 
1973 40.7 35.3 76.0 29.5 55.3 84.8 1.4 0.6 0.9
 
1974 33.6 39.7 73.3 29.1 55.6 84.7 1.2 0.7 0.9
 
1975 30.3 35.8 66.1 28.6 57.8 86.4 1.1 0.6 0.8
 
1976 38.1 36.5 74.6 28.6 56.6 85.2 1.3 0.6 0.9
 
1977 49.7 47.7 97.3 27.8 56.6 84.4 1.8 0.8 1.2
 
1978 33.7 47.7 81.4 30.9 56.6 87.5 1.1 0.8 0.9
 
1979 26.8 46.1 72.9 30.0 62.6 92.6 0.9 0.7 0.8
 
1980 39.1 51.9 91.0 31.2 71.2 102.4 1.3 0.7 0.9
 
1981 34.7 64.0 98.8 32.9 84.7 117.6 1.1 0.8 0.8
 
1982 34.4 52.5 86.9 33.6 97.4 131.1 1.0 0.5 0.7
 
1983 33.0 52.5 85.5 33.6 101.0 134.6 1.0 0.5 0.6
 
1984 54.3 74.7 128.9 35.7 114.2 149.9 1.5 0.7 0.9
 
1985 28.3 64.2 92.5 35.7 116.3 152.0 0.8 0.6 0.6
 
Growth
 
Rate 2.6% 6.1% 4.5% 0.5% 3.8% 2.7% 2.2% 2.3% 1.8%
 

Source: Ministry of Agriculture, Kenya.
 

about 1985 -- smallholder crops shows a net shift toward maize and away from
 

export crops. In Malawi, the distinction between small farms and estates is
 

based mainly on the legal right to grow certain crops (Christiansen and Kydd
 

1987). In the case of tobacco, for example, estates are defined as those
 

licensed to (i) grow burley or flue-cured tobacco, mainly for export, (ii)
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sell output at auctions at prices close to world prices, and (iii) hire wage
 

labor or rent land to tenants. Smallholders are permitted to grow darkfired,
 

sun/air-cured, and oriental tobaccos on customary land, but are rarely
 

licensed to grow burley and flue-cured tobacco. Furthermore, they are
 

required to sell their output to the public marketing agency, the Agricultural
 

Development and Marketing C rporation, ADMARC, at government-determined
 

prices, 	which have tended t:- be between a third and a half of the price that
 

estates 	receive for the same type of tobacco. These distinctions reflect
 

Malawi's development straxegy of stressing estate agriculture.
 

Understandably, then the share of tobacco produced by smallholders declined
 

from 40 	percent in 1970 to 27 percent in 1985 (Figures 7 through 9, Table 3)
 

Table 3: Smallholder and Estate Production, Area, and Yield
 
of Tobacco in Malawi 1970-85
 

Estate Smallholder
 
Production Area Yield Production Area Yield
 

Year ('000 MT)('000 HA)(MT/HA) ('000 MT)('000 HA)(MT/HA)
 

1970 10.4 9.6 1.08 6.9 31.2 0.22
 
1971 12.1 12.8 0.94 11.8 36.4 0.32
 
1972 14.1 13.6 1.04 14.6 41.2 0.35
 
1973 15.7 14.0 1.12 17.7 34.8 0.51
 
1974 15.9 16.0 0.99 15.0 34.4 0.44
 
1975 22.9 17.8 1.28 11.6 32.3 0.36
 
1976 22.8 21.7 1.05 12.2 39.5 0.31
 
1977 29.8 24.0 1.24 14.5 42.6 0.34
 
1978 31.5 28.5 1.11 23.2 48.1 0.48
 
1979 	 40.1 
 32.7 1.23 23.7 47.4 0.50
 
1980 43.0 32.5 1.32 19.5 30.7 0.63
 
1981 38.5 30.9 1.25 11.3 34.4 0.33
 
1982 50.2 37.2 1.35 12.8 29.6 0.43
 
1983 63.2 53.1 1.19 8.7 48.0 0.18
 
1984 54.9 42.2 1.30 9.3 46.0 0.20
 
1985 52.7 47.7 1.10 19.2 54.2 0.35
 
Growth
 
Rate 12.08% 10.64% 1.44% 0.99% 1.76% -0.77%
 

Source: 	Government of Malawi, Economic Reports (1970-86).
 
Government of Malawi (1987).
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and yields average only one-fourth those on estates. Despite these official
 

distinctions between large and small farms, there may at times be little
 

difference in farm size, as will be shown below.
 

Land Distribution Over Time
 

Rapid population growth, averaging well over 3 percent per year, slow
 

growth of employment opportunities in the formal sector, and the effects of
 

land tenure policies have create increasing land pressure in both Kenya and
 

Malawi as shown in Table 4. In Malawi, land under estate cultivation, mainly
 

Table 4: Per Capita Arable Land in East Africa,
 
1965, 1985 and Projected to 2000 (In hectares 
per capita) 

1965 1985 2000 
Total Total Rural Total Rural 

Kenya 1.34 0.86 0.73 0.60 0.42 

Malaw. 0.86 0.81 0.73 0.60 0.45 

Tanzania 3.99 2.59 2.30 1.68 1.44 

Source: 	Governments of Kenya, Tanzania and Malawi.
 
Ministries of Agriculture of Kenya, Tanzania and Malawi
 

leasehold, has grown rapidly since the mid-sixties, increasing from about 14
 

percent of total arable land in 1968 to 19 percent in 1981 (Figures 10 and
 

11). Although the average size of tobacco estates in Malawi declined, the
 

estate sector's share in total cultivated tobacco area increased from 24
 

percent in 1970 to 47 percent in 1985 (Figures 12 through 14). There has been
 

an increase in the number of smallholdings, at the same time as the amount of
 

customary land cultivated by smallholders has declined. As a result, the
 

average size of smallholdings fell from about 1.6 hectares in 1968/69 to about
 

1.2 hectares in 1980/81. Also, in 1968/69 about 63 percent of smallholdings
 

were less than 1.6 hectares and about 19 percent greater than 2.4 hectares
 

(Table 5). By 1980/81, as a result of rapid population growth, and limited
 

new supplies of customary land, almost three-quarters of holdings were less
 

than 1.5 hectares and only 5 percent of holdings were larger than 3 hectares.
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Table 5: Distribution of Smallholdings by Holding Size in Malawi,
 
1968/69 and 1980/81
 

1968/69 1980/81
 

Holding Size % of Holding Size % of
 
(Hectares) Holdings (Hectares) Holdings
 

Below .8 28.7 Below .5 23.5
 
0.8 - 1.6 "34.1 0.5 - 0.99 31.4 
1.6 ­ 2.4 18.4 1.0 - 1.49 19.0 
2.4 - 4.8 16.7 1.5 - 1.99 10.7 
4.8 & Over 2.1 
 2.0 - 2.99 10.4 

3 & Over 5.0 

Sources: Government of Malawi (1970) and (1984).
 

In Kenya, 27 percent of arablc: land in 1978 was under large-farm
 
cultivation (Figure 15). Although time-series data are lacking, the available
 
informal evidence suggests that, in contrast to Malawi, the share of area
 
controlled by large farms may have declined. 
As in the case of Malawi there
 

may also have been a de-concentration of land within the large-farm sector.
 
At the same time, rural surveys indicate a rather rapid decline in the-average
 

size of smallholdings -- from about 3.4 hectares in 1970 to about 2.4 hectares
 
at the time of the first integrated rural survey in 1974/75, to only 1.2
 

hectares 3 years later. 
There has also been a dramatic increase in the number
 
of farms of less than 1 hectare, from about 20 percent of all smallholder
 

farms in the late 1960s and early 1970s to more than two-thirds in the late
 

1970s (Table 6).
 

Data for the other countries in the MADIA study are far less complete.
 

However, informal evidence for the more recent period in Senegal, Nigeria, and
 
Cameroon suggest growth of bimodalism in each country, with the farm size in
 
the smallholder sector declining rapidly with population growth. 
Trends in
 
areas within the largeholder sector cannot be discerned, but it is clear that
 
the large scale sector has become the major contributor of marketed surpluses.
 

The distribution of land between the large- and small-farm sectors and within
 
each sector has important implications for formulating effective land policies
 

and for future development strategies. (5)
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PRODUCTIVITY DIFFERENCES BETWEEN SMALLHOLDINGS AND ESTATES
 

Table 6: Distribution of Households by Holding Size in Kenya,
 
1970 and 1978
 

1970 1978
 

Holding Size % of Holding Size % of
 
(Hectares) Holdings (Hectares) Holdings
 

Below C.5 1/ 11.7 Below 0.5 1/ 46.8
 
0.5 - 0.99 15.5 0.5 - 0.9 20.1
 
1.0 - 1.9 24.6 1.0 - 1.9 15.8 
2.0 - 2.9 16.4 2.0 - 2.9 7.3
 
3.0 - 4.9 13.3 3.0 - 3.9 3.2
 
5.0 - 9.9 11.3 4.0 - 4.9 1.6
 
10 & Over 2/ 7.0 5.0 - 7.9 2.8
 

8.0 & Over 2/ 2.4
 

Source: Government of Kenya 11982) and (1970).
 
Notes: I/ Holdings not operating any piece of land are included
 

in this category.
 
2/ 8 & Over and 10 & Over include holdings of greater than 8
 

or 10 hectares that were mistakenJy included in the sample,
 
but are not representative of all holdings of this size.
 

Literature on the inverse relationship between farm size and farm
 

productivity, mainly from South Asia, suggests that the &uses can be divided
 

broadly into two categories: (i) exogenous, including institutional, factors
 

(e.g., quality of land and performance of factor markets) and (ii) endogenous
 

factors that depend on farmers' decisions. (6) Exogenous considerations argue
 

that small farms may be more fertile because fertile land may undergo more
 

subdivision (Sen 1964), whereas larger holdings may be formed through distress
 

sales by small farmers who would tend to sell their least productive land
 

(Bhagwati and Chakravarty 1969). Even allowing for differences in land
 

quality in South Asia. the negative relation between productivity and farm
 

size seems to persiAt. (7) In East Africa, however, these observations do
 

not seem to apply. The original European settlement of estates seems to have
 



occurred on the bent quality land, and this has carried over into the
 
Independence era. Areas currently under large farms and under small, market­
oriented farms growing export crops--as, for example, in the so called White
 

Highlands in Konya.--are of medium to high land quality. Farms in the
 

marginal, semi-arid areas where populaUion pressure is growing, on the other
 
hand, tend to be larger, albeit declining in size, and of poor quality.
 

Other exogenous causes suggested for the inverse relationship between
 

farm size and production include greater intensity of cropping on emall farms,
 

which is closely related to the intensity of irrigation (Saini 1971;
 
Bhattacharya and Saini 1972). 
 A further explanation is that the relationship
 

reflects differences in cropping patterns, rather than yields per hectare
 

(Rudra 1968; Chattopadhyay and Rudra 1977).
 

An endogenous explanation for the inverse relationship between farm size
 
and yields in South Asia is that small farmerj use more inputs -- especially
 

family labor -- per unit of land. 
This greater intensity of labor use results
 
from the operation of a dualistic labor market (Sen 1966 and 1975), farmers'
 
goals of maximizing output rather than profits (Sen 1964 and 1975), and
 

limited opportunities for finding off-farm employment (Mazumdar 1965 and
 
1975). 
 The higher output per unit of land on small farms would, therefore,
 

reflect the higher labor/land ratio on these farms, a result which would
 
follow in a two-factor neoclassical production function.(8) However, the
 

greater t1se of labor would also mean that labor productivity is lower on small
 

farms.
 

The process of modernization of agricul tre seems to have changed the
 
productivity picture significantly. With the introduction of new technologies
 

following the Green Revolution, the productivity differential in South Asia
 
between small and large farms decreased considerably and in many cases was
 

reversed. This phenomenon is mirrored in the cases of Kenya and Malawi when
 

productivity per hectare for export crops is higher on large farms than on
 
small (Figures 16 through 18). Thus, in Kenya, mature-equivalent yields of
 
tea on smallholdings have remained virtually constant, while those on estates
 
have more than doubled, so that the differential has actually grown despite
 

the sustained efforts of the Kenya Tea Development Authority, KTDA, to make
 
technology and inputs accessible to small farmers. 
 In the case of coffee,
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mature-equivalent yields on smallholdings are about half those on estates,
 

though they have increased at roughly the same rate as on estates. In the
 

case of sugar, yields were initially higher on smallholdings, but yields on
 

estates increased over time while those on smallholdings decreased, so that
 

now yields are greater on estates (Lele and Meyers 1987). In Malawi, yields
 

on smallholdings of tobacco have been stagnant, while they have increased on
 

estates, although yields on both have fluctuated considerably. (9) One cannot
 

generalize on the basis of experience in East Africa and South Asia, however.
 

In Malaysia for example, smallholder rubber yields grew considerably faster
 

than on estates, during 1960-75 so that now the productivity differential has
 

almost been eliminated (Table 7). (10)
 

Determinants of Input Use on Small and Large Farms in Africa
 

Why is productivity lower on small farm in Africa? Analyses of the
 

South Asian experience suggest that there are no significant economies of
 

scale in the adoption of new technology, but rather that large farmers have
 

better access to the inputs required by the newer technologies (Deolalikar
 

1981; Roy 1981). Lower utilization of new inputs by small farmers may also be
 

due in part to problems.in the distribution network and to th inability of
 

small farmers to bear the greater risk introduced by the use of purchased
 

inputs (Srinivasan 1972). Not surprisingly, the same phenomenon is observed
 

in Africa. Lele (forthcoming b) and Carr (198a), have documented, for
 

Table 7: Rubber Yields for Smallholders and
 
Estates in Malaysia, 1960, 1970 and 1975
 

Production Area Yield
 
('000 T) ('000 Acres) (T/Acre)
 

Year Est Smllhdr Est Smllhdr Est Smllhdr
 

1960 420 276 1,405 1,563 0.30 0.18
 
1970 621 594 1,346 1,954 0.46 0.30
 
1975 599 818 1,308 2,055 0.46 0.40
 

Source: Government of Malaysia, Department of
 
Statistics.
 

http:problems.in
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example, that the better off small farmers and estates in Malawi have had
 
easier access to seasonal credit than their subsistence counterparts. It is
 
therefore of interest to explore the determinants of the use of factors of
 

production.
 

Subsistence Needs. 
An extensive literature has documented that the
 

subsistence needs of small farmers hao been important in their production
 
decisions. (11) The risk aversion accompanying poverty and subsistence
 

agriculture stands as an obstacle to the adoption of improved technologies as
 
well as to the production of cash crops, although the reverse has also been
 

shown to be true -- namely, that production of export crops alleviates food
 
insecurity. Our studies bear out other findings that output of export crops
 
on small farms is constrained by the need to grow food for subsistence. Thus,
 

smallholder tobacco producers in Malawi must also grow subsistence crops such
 
as maize, sorghum, and groundnuts, which make competing demands on their time.
 
The extent to which specialization in crop production by estates releases
 

labor time is not adequately known. Tobacco estates often buy food from
 

ADMARC to meet workers' subsistence requirements (12) or provide workers with
 
individual plots for growing own maize, cotton, groundnuts, etc. Either
 
because of higher productivity in maize production or the ability to purchase
 
maize from ADHARC, estates producing flue-cured tobacco are able to devote
 

two-thirds of their cultivated land to tobacco and only one-third to maize.
 
(13) In the case of smallholders, by contrast, only half the land is devoted
 

to tobacco, while the rest is devoted to maize and a small amount to groundnut
 
cultivation. Whereas smallholders devote a quarter of their time to
 

subsistence cultivation, less than 10 percent of labor.time on estates is
 
spent on cultivating maize. Furthermore, estates spend about three times more
 
per hectare than smallholders on chemicals and fertilizer for maize. (14) 
 The
 

Tobacco Sector Study suggests that both greater application of fertilizer in
 
maize production and the ability to purchase maize from ADMARC enable estates
 

to meet. the subsistence requirements of the workers using relatively less
 
labor for food-crop cultivation than smallholders, thus enabling them to use
 
more labor, as well as more fertilizer and other chemicals per hectare of
 

tobacco.
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Tobacco types. Evidence from the Tobacco Sector Study found that tobacco
 

yields in Malawi are a function of both holding size and the type of tobacco
 

produced. Thus, estate yields averaged 1,450 and 1,500 kilograms per hectare,
 

respectively, for burley and flue-cured tobacco. At 600 and 800,
 

respectively, smallholder yields for tobaccos are only about half those on
 

estates. And smallholder yields for sun/air-cured, dark-fired, and oriontal
 

tobacco -- the types to which smallholders are generally restricted by law -­

are even lower, at about 250 kilograms per hectare.
 

In part, the differential between smallholder and estate per-hectare
 

yields can be partly explained by differences in the intensity of input use.
 

Thus, smallholders cultivating flue-cured or burley tobacco only apply about
 

half the fertilizer and chemicals per hectare as estates, while producers of
 

dark-fired or sun/air cured tobacco use hardly any. What is surprising in
 

Malawi, a labor surplus country, is that, unlike in South Asia, small farms
 

use only about three-quarters as much labor par hectare as estates in
 

producing flue-cured and burley and even less (two thirds of their total labor
 

input) in cultivating sun/air cured and dark-fired tobacco. This is because
 

farms engaged in cultivating the latter tobaccos tend to be smaller than those
 

producing flue-cured and burley and therefore must devote a larger share of
 

inputs to maize cultivation to meet their subsistence needs.
 

In Kenya, the higher productivity on estates also seems to stem from
 

greater input use. (15) Even though Kenyan smallholders get almost the same
 

price as esties for coffee and tea they use only one-fourth to one-fifth as
 

much fertilizer and pesticide. But what is perhaps unexpected is that Kenyan
 

smallholders also use ccnsiderably less labor for weeding and pruning. In
 

most regions, smallholders use about 200 person-days of labor per hectare of
 

coffee, while estates use about 400 person-days.
 

Labor Shortages. Ram (1979) attributes the lower yields of smallholders in
 

areas west of the Rift Valley partly to critical shortages of labor on small
 

farms. He notes that farmers under the KTDA showed a tendency to deliver more
 

tea when schools were closed and children could help with the picking.
 

Schluter (1984) quotes a 1976-77 field survey which estimated that 50 percent
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* of potential tea output went unharvested because of labor shortages. A more
 

recent survey found that 73 percent of farmerw had problems hiring sufficient
 

labor, and corroborated Schluter's finding that almost half of the potential
 

crop was not harvested. (Karuga 1987) On the other hand, World Bank appraisal
 

reports, tend to assume relatively abundant labor availability. (Jones 1985).
 

(16) Indeed, while, due to concern about world market prospects, they have
 

aimed at economic benefits to be derived mainly from yield increases on
 

existing planted areas, expansion has tended to be the main source of
 

production increases, an we have documented in this paper.
 

Inability to hire sufficient labor is due mainly to a shortage of
 

workers and lack of sufficient cash to hire labor. The former may reflect the
 

broad-based smallholder strategy adopted by Kenya which haG tightened labor
 

supplies in rural areas, although urbanization has also been quite rapid at
 

3.39 percent per annum. Field interviews with coffee estate operators in
 

Kenya indicate that the supply of labor decreases substantially in years of
 

good maize harvest, requiring recruitment of seasonal labor from as far away
 

as 200 kilometers. Similarly, farmers benefitting from remittances use more
 

inputs than those who do not. (Lele and Meyers 1986) The phenomenon of a
 

high reservation price for labor is less likely to operate in Malawi, where
 

policies toward land access and rights to grow crops and secure fair prices
 

have not made self-employment by smallholders as profitable as in Kenya (Lele
 

forthcoming b).
 

The relatively lower use of labor per hectare in cash-crop production on
 

sill farms than on large farms may reflect the relationship between the
 

operation of the credit market and the labor market. Formal credit programs
 

offer in-kind credit in the form of seed and fertilizers; but there has been
 

reluctance to provide farmers with cash for the purchase of labor (Lele
 

1988a).
 

Due to climatic factors, labGc use in Africa tends to be more seasonal
 

than in India (Delgado and Ranade, 1987), so that less labor may be available
 

for cash crop production at seasonal peaks of food crop production. The lack
 

of substitutability of labor between different ceasons may help to explain the
 

labor constraint.
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Other causes of labor-market imperfection stem from cultural, socio­

political, and natural factors. Dfvision of labor along gender lines with
 

women producing food crops and men'cash crops, while highly variable among
 

regions and breaking down rapidly with modernization, is still a problem in
 

some locations (Jones 1985). Also, high rates of male migration to urban
 

areas and across national borders, and ethnic barriers to regional migration,
 

contribute to the labor constraint (Lele 1988a). Finally, the low status of
 

tea and coffee picking in Kenya tends to encourage potential workers to choose
 

other, even lower paying, tasks. (17) However, declining overall employment
 

opportunities in the formal sector and growing population preboure may not
 

only relax the labor constraint, but .nay also create an increased need for
 

generating employment opportunities. 

EFFICIENCY OF PRODUCTION ION SMALL AND LARGE FARMS
 

The higher productivity per hectare on estates compared to smallholdings
 

seems to arise from greater use of all m&jor inputs. This fact does not,
 

however, tell us whether smallholder cultivation is relatively more or less
 

efficient than estate cultivation in terms of output per unit of input use 


in other words, whether the higher productivity is proportionately more than
 

the greater input use.
 

In South Asia efficiency has been measured by estimating production
 

functions or reduced-form profit functions based on farm level data (Singh
 

1988). However, such farm-level data is lacking in the African context. In
 

order to measure efficiency of resource use, therefore, we have to calculate
 

domestic resource costs (DRCs), which measure the value of domestic resources
 

needed to obtain one unit of foreign exchange through sales of export crops
 

such as tobacco and coffee or import.-subst!6tution crops such as maize. (18)
 

DRCs were calculated using budgets presented in the Tobacco Sector Study for
 

smallholder and estate tobacco producers in Malawi and in the de Graaff (1986)
 

study for coffee producers in Kenya. To take account of distortions in the
 

wage rate, DRCs for three different cases were calculated, but in each case
 

family labor was valued at the same rate as hired labor: (a) the market wage
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rate is taken as the appropriate shadow wage rate, (b) the shadow wage rate is
 

three-quarters of the market wage rate, and (c) the shadow wage rate is half
 

of the market wage rate.
 

Ovorall, the DRCs show that the lower per hectare productivity on small
 

tobacco farms in Malawi and coffee cultivation in Kenya reflects the less
 

intensivo use of all inputs, including labor, but there is little difference
 

in efficency of production between small farms and estates when total factoz.
 

productivity is considered. In the case of coffee production in Kenya, DRCs
 

for smal)holders were consistently lower than for estates, and DRCs for non­

irrigated estates were lower than those for irrigated estates (see Table 8).
 

(19)
 

The results are more complex in the case of Malawi. There, DRC
 

calculations show that the relative efficiencies of maize and tobacco have
 

Table 8: Domestic Resource Costs for Coffee
 
and Tea Production in Kenya, 1982
 

Crop/ DRC DRC DRC
 
Type of Producer (.75*WAGE) (.50*WAGE)
 

Smallholders
 
UM1 0.39 0.33 0.27 
UM2 0.33 0.29 0.26 
UM3 0.45 0.39 0.34 

Estates
 
Irrigated 0.57 0.53 0.48
 
Non-irrigated 0.93 0.85 0.77
 

Source: de Graaff (1986).
 

changed over time. In 1982, smallholder cultivation of maize was as efficient
 

as smalllolder cultivation of flue-cured or burley tobacco and more efficient
 

than smallholder cultivation of sun/air-cured and dark-fired tobacco. By
 

1986, however, tobacco prices were higher and maize prices lower, so that DRCs
 

for maize production were higher than for tobacco production.
 

It is important to note the relative sensitivity of the results to
 

changes in price. Using 1982 prices, cultivation of sun/air cured and dark­
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fired tobacco was inefficient as compared to burley and flue-cured, regardless
 

of whether the latter was produced by smallholders or estates (Table 9).
 

Smallholder cultivation of flue-cured and burley tobacco and maize was 
about
 

as efficient as estate cultivation of tobacco. However, the results are quite
 

different when DRCs are calculated using 1986 prices (Tables 10 and 11).
 
Because the prices of imported fertilizers rose faster than the price of labor
 

(as a result of increased transport costs, devaluation, and removal of the
 

fertilizer subsidy), smallholder cultivation of flue-cured and burley tobacco
 

increased its advantage over estate production. This is because estates, which
 

use more of all factors per hectare than smallholders, use relatively more of
 
fertilizer than other inputs. In particular, the DRCs for sun/air cured and
 

dark-fired tobacco are less than one nen calculated at 1986 prices and
 

greater than one when calculated at 1982 prices.
 

The 1986 DRCs were calculated for two sets of prices--first the average
 

producer price paid by ADMARC for tobacco and, second, price determined on
 

ADMARC's auction floor. The price used makes a significant difference to DRCs
 

for sun/air cured and dark-fired tobacco, which must be sold to ADMARC, with
 

the DRCs being greater when fixed producer prices were used to determine the
 

value of production than when auction prices were used. This difference
 

underlines the importance of marketing costs for smallholders. ADMARC's
 

marketing costs for smallholders are larger than those incurred by estates,
 

thus affecting the efficiency of smallholder cultivati.on. In Kenya, too, much
 

of the difference between estate and smallholder producer prices for tea and
 

coffee is explained by higher unit marketing costs in handling smallholder
 

production, although both receive the same auction prices. ADMARC may be
 

inefficient in marketing smallholder crops, and this inefficiency may affect
 

smallholders' decis..ons to prefer one crop over another, even though there may
 
be no difference in terms of the economic efficiency of production between the
 

two crops. The most significant reason for the differential price paid to
 

estates and smallholders, however, has been the Malawian government's policy
 

of taxing smallholders by paying low producer prices, while leaving the estate
 

sector virtually untaxed.
 

POLICY IMPLICATIONS
 

http:cultivati.on
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Table 9: DRCs of Tobacco, Maize and Groundnut Production
 
by Smallholder, Tenant, and Estate Producers in Malawi, 1982
 
Crop/Type DRC DRC DRC
 
of Producer (.75*WAGE)(.50-WAGE)
 
TOBACCO Smallholder
 

Flue-cured 0.45 1/ 0.37 0.30
 
Burley 0.68 0.56 0.45
 
Sun/Air 1.35 2/ 1.05 0.76
 
Dark Fired 1.62 1.26 0.90
 

Tenant
 
Burley 1.09 0.88 0.67
 

Estate
 
Flue-cured 0.41 0.35 0.29
 

(.90) 3/ (.83) (.76)
 
Burley
 
Direct Labor 0.52 0.46 0.39
 

(1.09) (1.01) (.93)
 
Tenant 0.47 0.41 0.34
 

(.82) (.74) (.67)
 
UAIZE Smallholder
 

Flue-cured 0.42 0.35 0.28
 
Burley 0.53 0.44 0.35
 
Sun/Air 0.60 0.47 0.34
 
Dark Fired 0.60 0.47 0.34
 

Tenant
 
Burley 0.40 0.32 0 .25
 

Estate
 
Flue-cured 0.56 0.51 0.45
 
Burley
 
Direct Labor 0.57 0.52 0.46
 

GROUNDNUT Smallholder
 
Flue-curee 0.95 0.77 0.59
 
Burley 0.95 0.77 0.59
 
Sun/Air 1.21 0.98 0.76
 
Dark Fired 1.21 0.98 0.76
 

Estate
 
Flue-cured 1.28 1.11 0.93
 

Notes: 1/ Smallholder flue-cured and burley DRCs are for the production of
 
each individual crop. They include marketing costs (transport, packing,
 
auction floor charges and levies) but exclude overhead costs (repairs and
 
maintenance, rent, interest on working capital and management salaries for
 
estates).
 
2/ Smallholder sun/air and dark-fired DRCs exclude both marketing and
 
overhead costs.
 
3/ Values in parentheses are DRCs for the entire estate production, which
 
include all markating and overhead costs.
 
Source: Minster Agriculture Ltd. (1982). Government of Malawi, Economic
 
Reports, various years. Government of Malawi (1987).
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Past policies toward the smallholder sector in Kenya and-Malawi have
 

been the outcome of the different, and often conflicting, objectives of donors
 

and govarnments. Donors, particularly in the seventies, focussed on the need
 

to alleviate poverty and were motivated by the view that small-farm production
 

is fully as efficient as large-scale production. Their assistance thus began
 

to concentrate explicitly on smallholders. But this "small is beautiful"
 

perspective did not pay significant attention to the specific constraints
 

faced by smallholders in intensifying production, and the need to design
 

agricultural policies and services to alleviate those constraints and ensure
 

that benefits from smallholder intensification could actually be realized in
 

the longrun. (Howell forthcoming a)
 

African governments, on the other hand, were driven by the need to
 

secure political support from key groups and by the need to achieve rapid
 

"success" in agriculture. In the 3960s, for instance, 14alawi wished to free
 

itself from dependence on British aid to cover the budgetary deficit. It
 

seemed logical to tax small farmers to achieve public sector resource
 

mobilization. It also seemed appropriate to favor production of export crops
 

by estates, which required only limited government intervention in
 

establishing credit organizations, diffusing technology, and developinq input
 

supply and marketing channels in order to raise production levels. South
 

Rhodesia's unilateral declaration of independence, which quickly improved
 

markets for Malawia" tobacco, and the perception that scale economies would
 

accrue to tobacco grown on large farms reinforced the argument in favor of
 

estates. (Christiansen and Kydd 1987) Doubts about the reliabilitA and the
 

productive potential of smallholder agriculture also played a part in the
 

policy bias against smallholders.
 

Governments have favored the large-farm sector through various measures.
 

In both Malawi and Kenya, substantial institutional credit was channeled to,
 

the large-farm sector. (20) In Nigeria, the government has subsidized
 

settlement, irrigation, and mechanization costs to encourage large-scale
 

production of food cropa. In 1982, almost 3 percent of the total subsidy
 

budget is estimated to have been devoted to the tractor-hire service -- a
 

subject of contention between the government of Nigeria and the World Bank for
 

nearly a decade. (Lele, Oyejide, et al. 1989)
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Table 10: DRCs of Tobacco, Maize, and Groundnut Production
 
by Smallholder, Tenant, and Estate Producers in Malawi, 1986
 
(using smallholder producer prices to calculate value of production)
 

Crop/Type DRC DRC DRC 
of Producer (.75*WAGE)(.50*WAGE) 

TOBACCO Smallholder 
Flue-cured 0.49 1/ 0.42 0.35 

(.84) 2/ (.77) (.69) 
Burley 0.55 0.47 0.39 

(.71) (.62) (.54) 
Sun/Air 0.63 0.50 0.37 

(1.07) (.92) (.77) 
Dark Fired 0.82 0.65 0.48 
(northern) (1.21) (1.03) (.85) 
Dark Fired 0.98 0.77 0.57 
(southern) (1.35) (1.15) (.95) 

Tenant 
Burley 0.48 0.39 0.31 

Estate 
Flue-cured 0.53 0.47 0.41 

(1.12) (1.04) (.96) 
Burley 
Direct Labor 0.61 0.56 0.50 

(1.22) (1.14) (1.05) 
Tenant 0.49 0.43 0.38 

(.78) (.71) (.65) 
MAIZE Smallholder 

Flue-cured 0.83 0.71 0.60 
Burley 1.12 0.97 0.81 
Sun/Air 1.10 0.88 0.66 
Dark Fired 1.10 0.88 0.66 

Tenant 
Burley 0.62 0.5 0.42 

GROUNDNUT Smallholder 
Flue-cured 0.90 0.75 0.60 
Burley 0.90 0.75 0.60 
Sun/Air 0.97 0.81 0.65 
Dark Fired 0.97 0.81 0;65 

Estate 
Flue-cured 2.31 2.06 1.81 

Notes and Sources: Refer to Table 6. 
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A policy favoring smallholders requires a political system that is able
 

to articulate the demands of farmers. There is disagreement over which
 

elements of a political system are conducive to smallholder development. For
 

instance, Bates (1987), 
for example, argues that Kenya's relatively good
 

record in small-farm development is explained by its one-party system, vhich
 

forced members of parliament to compete in providing services to constituents.
 

Bates' reasoning, however, is contradicted by the experience of many other
 

one-party African states. Also, his argument does not take into account the
 

fact that KTDA policies to encourage smallholder tea production were developed
 

well before the one-party system was adopted in 1969. (21) Indeed, it was the
 

pressure on the colonial government to allow Africans the right to own land
 

and to grow export crops which fueled Kenya's independence movement. The more
 

broad based representation of producer interests in Kenya's politics and
 

bureaucracy relative to other countries may explain Kenya's greater
 

smallholder orientation, (Lele and Hanak; _.orthcoming b) although the
 

political economy of why different strategies are adopted clearly requires
 

further research.
 

If the aim of governments and/or donors is to foster growth in
 

smallholder production, a number of policy actions needs to be taken. .First
 

and foremost, it is necessary to impose equal access to land, rights to grow
 

crops, and opportunities to sell them in private markets, regardless of farm
 

scale. This paper has demonstrated that Malawi's policy of requiring
 

smallholders to grow only lower-quality tobacco and to sell their production
 

only at government-established prices has put them at a disadvantage in many
 

ways. 
Since there are usually no economies of scale in the production of
 

tobacco, there is no excuse for the continuation of this policy.
 

There are other land policy considerations in situations where farms of
 

different sizes co-exist. For instance, African governments have tended to
 

argue that adoption of modern technologies on large farms has an important
 

demonstration effect on small farmers. Indeed, Kenyans point to this
 

demonstration effect as one of the key factors explaining rapid growth of
 

coffee and hybrid maize cultivation by smallholders in Kenya. Where
 

smallholders and large farms operate in quite different policy environments,
 

as in Malawi, however, a demonstration effect is unlikely to apply. The lack
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Table 11: Domestic Resource Cost of Tobacco, Maize and Groundnut
 
Production by Smallholder, Tenant and Estate Producers in Malawi,1986
 
(ADMARC auction prices to calculate the value of production)
 

Crop/Type DRC DRC DRC
 
of Producer (.75*WAGE)(.50*WAGE)
 

TOBACCO Smallholder
 
Flue-cured 0.49 1/ 0.42 0.35
 

(.84) 2/ (.77) (.69)
 
Burley 0.55 0.47 0.39
 

(.71) (.62) (.54)
 
Sun/Air 0.53 0.42 0.31
 

(.94) (.81) (.67)
 
Dark Fired 0.50 0.39 0.29
 
(northern) (.85) (.72) (.60)
 
Dark Fired 0.67 0.53 0.39
 
(southern) (1.05) (.90) (.74)
 

Tenant
 
Burley 0.48 0.39 0.31
 

Estate
 
Flue-cured 0.53 0.47 0.41
 

(1.12) (1.04) (.96)
 
Burley
 
Direct Labor 0.61 0.56 0.50
 

(1.22) (1.14) (1.05)
 
Tenant 0.49 0.43 0.38
 

(.78) (.71) (.65)
 
MAIZE Smallholder
 

Flue-cured 0.83 0.71 0.60
 
Burley 1.12 0.97 0.81
 
Sun/Air 1.10 0.88 0.66
 
Dark Fired 1.10 0.88 0.66
 

Tenant
 
Burley 0.62 0.52 0.42
 

GROUNDNUT Smallholder
 
Flue-cured 0.90 0.75 0.60
 
Burley 0.90 0.75 0.60
 
Sun/Air 0.97 0.81 0.65
 
Dark Fired 0.97 0.81 0.65
 

Estate
 
Flue-cured 2.31 2.06 1.81
 

Notes and Sources: Refer to Table 6.
 



24 

of such a demonstration effect may help to explain the slow adoption of hybrid
 

maize in Malawi, despite the substantially higher returns to growing hybrids
 

even on very small farms. (22)
 

Second, rural development programs need to address the specific
 

constraints facing smallholders, including the high risk aversion accompanying
 

poverty and the lack of cash resources to purchase inputs, that limit their
 

ability to adopt new technologies and practices. It is not clear whether
 

exclusive reliance on the private sector to astablish competitive markets for
 

credit, fertilizer, and other inputs can be successful at an early stage of
 

such programs. (23)
 

The contrast between Kenya and Tanzania illustrates the importance of
 

relieving smallholders' food constraint in order to free resources for export­

crop production. Squeezing an ever larger population onto smaller farms is
 

bringing a larger proportion of the population close to subsistence and
 

reducing the ability of these households to bear risks intadopting improved
 

technology. The slower adoption of hybrid maize in Malawi is, at least in
 

part, a result of the declining ability of smallholders to accept risks.
 

Thus, whereas the government's need for food self-sufficiency increases as
 

population pressure increases, the ability of smallholder households to
 

respond to those needs appears to decline.
 

The food constraint can be relaxed either by improving productivity of
 

food-crop production or by providing reliable supplies of food through the
 

markets, as tobacco estates often do in Malawi. Indeed, the less reliable
 

food markets become, thgreater the tendency for small farmers to retreat
 

into subsistence. The fact that, in the Central and Eastern provinces of
 

Kenya, a large majority of smallholders producing tea and coffee buy up to 50
 

percent of their food needs from the market is a reflection not only of their
 

purchasing power from export crop production but also of their confidence in
 

the maize market. The government's presence in the market has partly ensured
 

this confidence, albeit at a high cost. In Tanzania, on the other hand, the
 

shift out of cotton and r-ffee into maize in the 1970s and early 1980s was, at
 

least in part, a result of food insecurity. (Lele, van de Walle and Gbetibouo
 

1988)
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The higher marketing costs in handling smallholder relative to estate
 

production, both in terms of supplying food and inputs to small farmers and
 

collecting their production, also points to the importance of reducing
 

marketing costs and relieving the uncertainty of inadequate throughput for
 

processing plants. One way to ao this ia to use nucleus estates, where small
 

farmers' output is processed at a nearby estate to take advantage of economies
 

of scale in processing, while at the same time obviating the need to transport
 

output over a large area in order to operate a processing plant for
 

smallholders only. As smallholder production increases, construction of
 

processing plants catering only to smallholders may become efficient.
 

All of these actions--improving marketing of inputs, food, outputs, and
 

credit; assuring supply of fartilizers; building feeder roads; generating and
 

diffusing improved technologies; and creating an effective land policy-­

involve an active role for the government in formulating thoughtful and
 

efficient policies. Such presence also requires increased public expenditures
 

in the short run, since the benefits would be realized only after a
 

substantial time lag. 
Lack of budgetary resources tends to lead governments
 

to ignore opportunities for increasing smallholder production, even though
 

this strategy may be efficient. While budgetary fears were partly responsible
 

for the Malawi government's decision in the mid-sixties to follow an estate
 

strategy, the donors' reluctance to finance recurrent costs, while rapidly
 

expanding donor funded investments in agriculture and rural development has
 

also posed a constraint.
 

In corilusion, even though a smallholder strategy would be socially
 

efficient and privately profitable overall, there may be substantial lags
 

before the benefits from such a strategy can be realized. During this period,
 

government expenditures will be needed to provide services to smallholders.
 

(24) Also, since exports can increase only after output increases, balance of
 

payments would remain under pressure. Concessional aid, and especially
 

recurrent cost support may, therefore, be a way to manage the balance of
 

payments and the government budget over the short and medium term, provided
 

the design of interventions is improved to reflect situation-specific policies
 

and services which directly meet small farmer needs.
 



ENDNOTES
 

1/ For a review of the congressional mandate in the U.S. and various other policy
 
papers on the need for a poverty focus in donor agencies see Johnson, et al. and
 
Howell in Lele (forthcoming b). And for analysis of changing development
 
strategies and the role of aid, see Lele (1988a).
 

/ For analysis of empirical evidence from the MADIA study see Lele (1989 and
 
forthcoming).
 

3/ Personal communication.
 

4/ Yield figures for maize in Kenya are somewhat puzzling. Over the period 1962­
86 they show little increase in productivity despite the rapid expansion of high
 
yielding varieties and the opinion of most observers that productivity has grown
 
rapidly. The answer seems to be that maize production has spread to les3 fertile
 
areas, and the introduction of the high yielding varieties has prevented 
a
 
decline in productivity. See Lele and Meyers (1987).
 

5/ For an analysis of the effects of rapid population growth, see Boserup (1965).
 
Also see Lele and Stone (1989).
 

6/ This literature is surveyed in Singh (1988).
 

7/ Bhalla and Roy (1988) argue that differences in land quality account for the
 
productivity differences. But in our opinion they do not fully discount the
 
impact of the Green Revolution.
 

8/ Chattopadhyay and Rudra (1977) and Bhardwaj (1974), however, pointed out that
 
the existence of the inverse relationship reflects not so much small farmers'
 
greater efficiency but their greater distress which forced them to work so much
 
on their small plots.
 

9/ Area under estate tobacco production has increased from 9,600 hectares in
 
1970 to 47,699 hectares in 1985, while production has increased from 10,350 tons
 
to 52,650 tons, so that average yields increased from 1078 kilograms per hectare
 
to 1104 kilograms per hectare (although considerably higher yields were achieved
 
between 1979 and 1984), giving an average annual growth rate in yields of 1.3
 
percent.
 

10/ We are thankful to Dipak Mazumdar for providing us with the data relating
 
to smallholder production in Malaysia.
 

11/ See de Wilde (1967), Lele (1975), Eicher (1982), and Ruthenburg (1971). For
 
a discussion of the situation in Malawi see Lele (forthcoming).
 

12/ For a description of production conditions for tobacco cultivation in Malawi
 
see Tobacco Sector Study, Minster Agriculture Limited (1982).
 

13/ Tobacco estates in Malawi, leave an average of 92 percent of their land
 
uncultivated at any given time. Deloitte, Haskins and Sells (1986). This
 
estimate, to some extent, overstates the problem, because tobacco requires a four
 
year rotation cycle which reduces the quantity of land an estate is able to
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cultivate in a given year.
 

14/ The values of fertilizer and chemicals used by smallholders and estates per

hectare of maize cultivated are MK59.60 for smallholder flue-cured and burley

producers, MK35.33 for smallholder dark-fired and sun/air cured producers, and
 
MK194.9 for flue-cured and MK552 for burley estates.
 

15/ De Graaff (1986) reports that Kenyan smallholder coffee yields, in terms of
 
green coffee equivalents were usually about 400-500 kilograms per hectare except

in one region where yields were as high as 700 kilograms per hectare. But yields
 
on estates 
were 950 kilograms per hectare for non-irrigated land and 1,250

kilograms per hectare for irrigated production.
 

16/ For an analysis of employment implications of new technologies, see Mellor
 

and Lele (1972).
 

17/ Harris Mule, letter of March 16, 1987.
 

18/ A number of studies have looked at the import requirements of producing

different crops, particularly in Kenya and Tanzania. See, for example, World
 
Bank (1983) and Sharply (1984).
 

19/ In the case of tea cultivation, we could not find enough information for
 
production on estates to calculate the DRCs.
 

20/ For information on Malawi see Kydd and Christiansen (1982) and on Kenya see
 
Lele and Meyers (1987).
 

21/ Further, Bates (1987) is skeptical that Kenya has adopted a smallholder
 
strategy in a significant way. He contrasts government support fop wheat
 
production, which is dominated by large scale farmers, with that of maize and
 
contrasts policies regarding coffee, in which production is concentrated, with
 
those regarding cotton, which is 
grown largely by smallholders. The data
 
suggest, however, that coffee production on smallholdinga has grown rapidly and
 
their share in exports has increased substantially, as we have pointed out
 
earlier.
 

22/ See Lele (1989) for further information in the case of Malawi.
 

23/ The issues of agricultural marketing and cooperatives are discussed in Lele
 
and Christiansen (1988).
 

24/ For the importance of the role of the government, see Lele (1988a).
 



BIBLIOGRAPHY
 

Ansu, Y. 1986. "Macroeconomic Shocks, Policies and Performance: A Study of 
Kenya, Malawi, and Tanzania, 1967-1984." MADIA Paper. Washington, D.C.: 
World Bank. 

Arrow, K. J. 1979. "The Trade-Off Between Growth and Equity." In Theory of
 
Efficiency: Essays in Honor of Abba P. Lerner, edited by H. I. Greenfield,
 
A. M. Levenson, W. Hamovitch and E. Rotwein. Cambridge, MA: MIT Press.
 

Barlow, Colin and S. K. Jayasurija. 1986. "States of Development in Smallholder
 
Tree Crop Production." Development and Change 17 (October): 635-58.
 

Bates, R. H. 1987. "Politics and Agriculture in Kenya." MADIA Paper.
 
Washington, D.C.: World Bank.
 

Bhagwati, J. N. and S. Chakravarty. 1969. "Contributions to Indian Economic
 
Analysis: A Survey." American Economic Review LIX, no. 4, part 

(September): 2-73.
 

Bhalla, S. S. and P. Roy. 1988. "Mis-specification in Farm Productivity Analysis:
 
The Role of Land Quality." Oxford Economic Papers 40: 55-73.
 

Bhardwaj, K. 1974. Production Conditions in Indian Agriculture: A Study Based
 
on Farm Management Surveys. Occasional Paper No. 33, Department of
 
Economics. Cambridge: Cambridge University Press.
 

Bhattacharya, P. and G. Saini. 1972. "Farm Size and Productivity: A Fresh Look."
 
Economic and Political Weekly X, no. 25-26 (June 24).
 

Blackwood, Julian. 1988. "World Bank Experience with Rural Development." Finance
 
and Development 25, no. 4 (December): 12-15.
 

Boserup, E. 1965. The Conditions of Agricultural Growth: The Economics of
 
Agrarian Change Under Population Pressure. New York: Aldine Publishing
 
Co.
 

Carr, S. J. 1988. "Modification and Extension of the National Rural Development 
Program." Paper presented at the Symposium on Agricultural Policies for 
Growth and Development, Malawi, Oct. 31 - Nov. 4, 1988. 

Carter, M. R. 1984. "Identification of the Inverse Relationship Between Farm
 
Size and Productivity: An Emperical Analysis of Peasant Agricultural
 
Production." Oxford Economic Papers 36: 131-154.
 

Chattopadhyay, M. and Rudra. 1977. "Size-Productivity Revisited - Addendum." 
Economic and Political Weekly 12, no. 11. 

Chenery, H., M. S. Ahluwalia, C. L. G. Bell, J. H. Duloy, and R. Jolly. 1975.
 
Redistribution with Growth. London: Oxford University Press.
 

Christiansen, R. E. and J. G. Kydd. 
1987. "The Political Economy of Agricultural
 

2 



Policy Formulation in Malawi, 1960-85." MADIA Paper. Washington D.C.:
 
World Bank.
 

Collinson, M. 1972. Farm Management in Peasant Agriculture. Boulder, Colorado:
 
West View Press.
 

de Graaff, J. 1986. The Economics of Coffee. Wageningen, Netherlands: Pudoc
 
Wageningen.
 

de Wilde, John C. 1967. Experiences with Agricultural Development in Tropical
 
Africa. 2 vols., Baltimore: Johns Hopkins University Press.
 

Delgado, C. L. and C. G. Ranade. 1987."Technical Change and Agricultural Labor
 
Use." in Accelerating Food Production Growth in Sub-Saharan Africa, edited
 
by J. W. Mellor, C. L. Delgado and M. Blackie. Baltimore, Maryland: Johns
 
Hopkins University Press.
 

Deloitte, Haskins, and Sells. 1986. "An Appraisal of the Proposed Extension and
 
Training Service for the Estate Sub-Sector in Malawi." Lilongwe, Malawi.
 

Deolalikar, A. 1981. "The Inverse Relationship Between Productivity and Farm
 
Size: A Test Using Regional Data from India." American Journal of
 
Agricultural Economics 63, no. 2 (May): 275-279.
 

Eicher, Carl K. 1982. "Facing Up to Africa's Food Crisis." Foreign Affairs 61
 
(Fall): 151-74.
 

Government of Malawi, Office of President and Cabinet. Various years. Economic
 
Report. Zomba, Malawi: Governmen. of Malawi.
 

Government of Malawi, Ministry of Agriculture. 1987. Mimeographed sheets. Zomba,
 
Malawi: Government of Malawi.
 

Government of Malawi, National Statistical Office. 1970 and 1984. National Sample
 
Survey of Agriculture, 1968/69 and 1980/81. Zomba, Malawi: Government of
 
Malawi.
 

Howell, John, Adrian Hewitt and Kenneth Anthony. Forthcoming. "U.K. Agricultural
 
Aid to Kenya, Tanzania and Malawi." In Aid to African Agriculture: Lessons
 
from Two Decade of Donor Expetience. Washington, D.C.: World Bank.
 

Jammeh, Sidi C. 1986. "Evolution of Agricultural Pricing and Marxeting Policies
 
in Senegal." MADIA Paper. Washington, D.C.: World Bank.
 

-1987. State Intervention in Agricultural Pricing and Marketing in
 
Senegal. Ph.D. dissertation, Johns Hopkins University.
 

Johnston B. F. and P. Kilby. 1975. Agriculture and Structural Transformation:
 
Econcmic Strategies in Late Developing Countries. New York: Oxford
 
University Press.
 

J. Mellor. 1961. 

American Economic Review 51: 566-93.
 

-and "The Role of Agriculture in Economic Development."
 



---- 

----

----

Jones, C. 1985. "A Review of World Bank Agricultural Assistance to Six African
 
Countries." MADIA Paper. Washington, D.C.: World Bank.
 

Kydd, J. G. and Robert E. Christiansen. 1982. "Structural Change in Malawi Since
 
Independence: Consequences of a Development Strategy Based on Large-Scale
 
Agriculture." World Development (May): 355-376.
 

Karuga, S. M. 1987. "An Evaluation of Tea Productivity on Smallholdings in
 
Kenya." Masters dissertation, University of Glasgow, Scotland.
 

Lele, U. 1988a. "Agricultural Growth, Domestic Policies, the External Environment
 
and Assistance to Africa: Lessons of a Quarter Century." In Trade, Aid
 
and Policy Reform: Proceedings of the Eighth Agricultural Sector Symposium,
 
edited by Colleen Roberts. Washington, D.C.: World Bank.
 

Forthcoming a. 

Donor Experience. Washington, D.C.: World Bank.
 

- Aid to African Agriculture: Lessons from Two Decades of
 

1988b. 

of Africa's Economic Development Experience." In The State of Development
 
Economics: Progress and Perspectives, edited by Gustav Ranis and T. Paul
 
Schultz. New York: Basil Blackwell Inc.
 

- "Comparative Advantage and Structural Transformation: A Review
 

1975.- The Design of Rural Devdlopment: Lessons from Africa. Baltimore:
 
Johns Hopkins University Press.
 

1989. "Sources of Growth in East African Agriculture." World Bank
 
Economic Review 3 (January): 119-144.
 

Forthcoming b. "Structural Adjustment, Agricultural Development, and the
 
Poor: Lessons from the Malawian Experience." MADIA Paper. Washington,
 
D.C.: World Bank.
 

and------L. R. Meyers. 1986. "Agricultural Development and Foreign Assistance:
 
A Review of the World Bank's Experience in Kenya, 1963 to 1986." MADIA
 
Paper. Washington, D.C.: World Bank.
 

and------N. van de Walle. 1988. "Agricultural Development in Cameroon: A Review
 
of the World Bank's Experience 1967-86." MADIA Paper. Washington, D.C.:
 
World Bank.
 

, N. van de Walle and M. Gbetibouo. 1988. "Cotton in the MADIA Countries:
 
An Analysis of Differences in Performance." MADIA Paper. Washington,
 
D.C.: World Bank.
 

L. R. Meyers. 

Domestic Policies, Agricultural Performance and World Bank Assistance,
 
1963-1986, Parts 1 and 2." DRD Discussion Paper No. 273 and 274.
 
Washington, D.C.: World Bank.
 

-and 1987."Growth and Structural Change in East Africa:
 

, R. E. Christiansen and K. Kadiresan. 1989. "Issues in Fertilizer Policy
 
in Africa: Lessons from Development Policy and Adjustment Lending
 
Experience in MADIA Countries 1970-87." MADIA Paper, Washington, D.C.:
 
World Bank.
 



and-----R. E. Christiansen. 1988. "Markets, Marketing Boards and Cooperatives:
 
Issues in Adjustment Policy." MADIA Paper. Washington, D.C.: World Bank.
 

...., A. T. Oyejide, B. Bumb, and V. Bindlish. 1989. "Nigeria's Economic
 
Development, Agriculture's Role and World Bank Assistance6l-1986: Lessons
 
for the Future." MADIA Paper. Washington, D.C.: World Bank.
 

and-----E. Hanak (eds.), Forthcoming. The Politics of Agricultural Policy in
 
Africa. Washington, D.C.: World Bank.
 

and-----S. Stone. 1989. "Population Preasure and Agricultural Intensification:
 
Does the Boserup Hypothesis Hold?" MADIA Paper. Washington, D. C.: World
 
Bank.
 

Mazumdar, D. 1965. "Size of Farm and Productivity: A Problem of Indian Peasant
 
Agriculture." Economica 32, no. 126 (May): 161-173.
 

Mazumdar, D. 1975. "The Theory of Sharecropping with Labor Market Dualism."
 
Economica 42, no. 167 (August): 261-271.
 

Mellor, J. W. and U. Lele. 1972. 
"Jobs, Poverty and the Green Revolution."
 
International Affairs 48, no. 1: 20-32.
 

U. Lele. 1973. 

Indian Journal of Agricultural Economics 28, no. 1 (January-March): 35­

-and "Growth Linkages of the New Foodgrain Technologies."
 

55.
 

and U. Lele. 1981. "Technological Change, Distributive Bias and Labor
 
Transfer in a Two Sector Economy." Oxford Economic Pap2rs 33: 427-441.
 

Minster Agriculture Limited. 1982. Tobacco Sector Study, prepared for the
 
Government of Malawi.
 

Oyejide, T. A. 1986. "World Bank Assistance to Nigerian Agriculture Policy
 
Advice and Lending Operations." MADIA Paper. Washington, D.C.: World
 
Bank.
 

Ram, C. S. V. 1979. "Tea in the Small Grower's Sector - A Study in Kenya." The 
Planter's Chronicle 74, no. 5 (May): 203-205. 

Republic of Kenya, Central Bureau of Statistics. 1980. Agricultural Census of
 
Large Farms, 1978. Nairobi, 4enya.
 

Republic of Kenya, Central Bureau of Statistics. 1982. Integrated Rural Survey
 
1976-79. Nairobi, Kenya.
 

Republic of Kenya, Central Bureau of Statistics. 1970. Statistical Abstract.
 
Nairobi, Kenya.
 

Roy, P. 1981. "Transition in Agriculture: Emperical Indicators and Results."
 
Journal of Peasant Studies 8, no. 2 (January).
 

Rudra, A. 1968. "Farm Size and Yield Per Acre." Economic and Political Weekly
 



(July).
 

Ruthenberg, H. 1971. Farming Systems in the Tropics. Oxford: Clarendon Press.
 

Saini, G. R. 1971. "Farm Size, Productivity and Some Related Issues in India's
 
Agriculture: A Review." Agricultural Situation in India (February).
 

Saini, G. R. 1971. "Holding Size, Productivity, and Some Related Aspects of
 
India's Agriculture: A Review." Economic and Political Weekly (June 26):
 
A79-85.
 

Schluter, Michael. 1984. "Constraints on Kenya's Food and Beverage Exports."
 
Washincgton, D.C.: International Food Policy Research Institute.
 

Seka, P. 1987, "Macroeconomic Shocks, Policies, and Performances: The Case of
 
Three West African Countries -- Cameroon, Nigeria, and Senegal." MADIA
 
Paper. Washington, D.C.: World Bank.
 

Sen, A. K. 1964. "Size of Holdings and Productivity." Economic and Political
 
Weekly (February).
 

Sen, A. K. 1966. "Peasants and Dualism With or Without Surplus Labor." Journal
 
of Political Economy 74: 425-450.
 

Sen, 	A. K. 1975. Employment, Technology and Development. London: Oxford
 
University Press.
 

Shapiro, K. H. 1973. "Efficiency and Modernization in African Agriculture: A Case
 
Study in Geita District, Tanzania." Ph.D. dissertation, Stanford
 
University.
 

Sharply, J. 1984. "Kenya: Macro Economic Policies and Agricultural Performance."
 
Paper prepared for OECD Development Centre, Paris.
 

Singh, I. J. 1988. "Small Farmers in South Asia: Their Characteristics,
 
Productivity and Efficiency." World Dank Discussion Paper No. 31.
 
Washington, D.C.: World Bank.
 

Srinivasan, T. N. 1972. "Farm Size and Productivity: Implications of Choice Under
 
Uncertainty." Sankhya Series B, Vol. 34, Part 4: 409-418.
 

Van Arkadie, Brian. 1966. Report of the Mission on Land Settlement in Kenya.
 
Republic of Kenya.
 

World Bank. 1981. Accelerated Development in Sub-Saharan Africa. Washington,
 
D.C.: World Bank.
 

World Bank, Eastern Africa 2rojects Department. 1983. "Tanzania Agricultural
 
Sector Report." Report No. 4052-TA. Washington, D.C.: World Bank.
 

World Bank. 1987. World Development Report. Washington, D.C.: World Bank and
 
Johns Hopkins University Press.
 



Kenya Tea rcuct ion
~Pu# I ipi. swllm-Setsl el 

w

. ~-lg 

ao 
a.ta. 

'"S '"7 "00 1171 7 1671 17 17, 

L.guxr I Sources Hinistry of AgqLculture, Kenya. 



<erym: -ea -o-l"ct"o - 5?"area 

f~r 2m I I Er~a .woeg;er-Tu. 195 

mrrC4.@ r
 

EIVA71 C89. U 

Figure 2
 
Source: Ministry of Agriculture, Kenya.
 

Kenya: Tea Production Shares 

for OnI I ind L are %ang. 1NS 

SWAM C4. S 
fYATI C31. No 

.,~
 

Figure 3 Source: Ministry of Agriculture, Kenya. 



Kenya Coffee ProCuction
 
Ira -mreU a*W Gotta" '45. a 

Ua 

"I4S 717'14 - 1171 117 1171 17 10"9 -,SieOSO 

. 4 Uotato 2. .e mJlle 

Vtguve 4 Source: See Table.2. 



<eya; : -ee :- :.S re 

?' " 1 -"IA,e sar"sl 6ivaw"U,,, 


1TA'rCIO.2) 

Figure. Sources See Table 2. 

Kenya; Coffee 

for 9mII Ia 

roduct ion Smares 

Large fPwm, 1n$ 

hMTATO C3 O 

9MmLIUM C1940 

Figur~e £Sources Soo Table 2. 



Maiawi Tcoacc- mrocuc-tionI 

470 
 gC ,H 3
Isis tm1 Is"33 

Fig=r 7 Source: So* Table 3. 



.Ya'ewf: -OcCo =-cdu.ct:o., 5rares 
for S~MII 1iae1w Ord futg U 

SWLL4OR C40.O3M 

WIATC C50.0
 

Figure A Source: See Table 3. 

MsIawr: Tobacco Productron Spar'm 

for 9141 Itlare ai btmtem. l1s 

Figue 7 Sources See Table 3. 



Figum /w Source: Government of Malaw. (1984). 
 Government of Malawi, Dept.

of Lands and Valuation.
 

MalawI : ArabiO Land orstrIoutron C71991) 

FLgure/ 
Sources Government of MalawL (1984). Government of NMalawL, Dept. of 
Lands and Valuation.
 



Aver-ag! Tooacco EState Area in kvalawf
 

*161/6 * , 

-7/U 

Sa 

'6 

Frirar /, SOurce: Government of Kenya, Tobacco Control. 
Commission.
 



A -ea7=5cCOr ieIw 5"v I al;r -cloar'l Ira Ita in , " 97 0 

ESTAT C23.SM 

S"LLM C78. $S1 

FLgu. /3 source: So* Table 3. 

Malawi: Snares of Tobacco Area 
for 80 ifll a/1 liesomuIn u, 

i IMATO C48. No 

FLgum IV souces tSee Table 3. 



<eya. Arao:e Lara f's,.'o cn,
 

ir Mr
SoI I Cr€,12. 

Figure r/Sourceu: Republic of Kenya (1982).
 
Republic of Kenya (1980).
 



<erya wature EqJivalent ea yecs 
1uq '13 .7 i1 '10HI-l 

I
 
2 |
 

a, 

*.1
 i"to 

7.1
Figure 	/6 Source: Ministry of Agriculture, Kenya.
Notes: 	 Estate growth rati to3.95% p.&.

Smallholder grawh rate a -. 821
'II 

p.&.o
" m not statisti~cally significant at'4	 

.03 
level 

I. 

Kenya mat~re EcuA'aiemt Coffe-e rieics0.6 

0 .esma. * mu i om~w l, 

FPi;Nwe /. Source: Minsry o Aricutue, Kenya. 

V~~~gum~~~1Duw Souce minstr atAgicutre ena 

Natess 	Estate growth cats a 	 2.17% p.a.
Smaldholder growth rate a 	2.32% p.a. 



malawi TooacCO yriIS 

2,!
 

'I~ ' old 1) 176 *eo 'le 

a m%!I IIl fl ew 

Figure 17 sourc,: Ministry of Agriculture (1987).Ministry of Agriculture, Economic Reports (1970-87).Notes: Estate growth rate a 1.44% p.a.
Smallholder growth rate a -.77% p.a.'

* a not statistically significant at .05 level. 

I 


