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Abstract

Deforestation and woodland degradation are issues of great concern in Zimbabwe. The debate on these issues has identified
a number of causes including expansion of arable land, demand for fuelwood and construction poles, and urban expansion.
This paper examined how some policies aimed at improving agricultural production may be contributing to deforestation of
woodlands in the communal and resettlement areas of Zimbabwe. Consideration was given to maize (Zea maysL.), cotton
(Gosspium hirsutumL.) and sunflower (Helianthus anuusL.); crops with appreciable land area in 1980–90. Regression
analysis indicated that policies which improved marketing of grains, provision of credit (largely in form of farm inputs) and
extension services, encouraged expansion of land under maize and less so under cotton. High nominal prices encouraged
expansion of area under maize while decreasing real prices of cotton, if not reversed, had potential for reducing land under
cotton. Increased fertilizer prices, through removal of subsidies as required by structural adjustment policies, had potential for
reducing land under maize and sunflower. The driving force for sunflower and cotton production was partly based on the desire,
by farmers, for non-declining revenues in successive years. During the same period, real producer prices for these crops were
declining and demand for cash was increasing rapidly. The evaluated agricultural policies appeared to have been responsible
for moderate expansion of land area under maize but more significant expansion of land under cotton and sunflower. These
policies could have encouraged modest deforestation of woodlands in the Zimbabwean communal and resettlement areas in
the period 1980–1995. © 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction

Zimbabwe is a landlocked country in southern
Africa bordered by Zambia, Botswana, South Africa
and Mozambique. Its economy is mainly based on
agriculture. Although statistics would indicate that the
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manufacturing sector is the main contributor to the
country’s gross domestic product (GDP), this sector
is very much agriculturally oriented. For example,
in the period 1975–1994 agriculture contributed, on
average, about 14% to the country’s GDP, being sec-
ond to manufacturing at 24%. However, agriculture
accounted for about 40–60% of manufacturing inputs
and comprised 40% of the exports. It also accounted
for about 30% of formal employment, followed by

0167-8809/00/$ – see front matter © 2000 Elsevier Science B.V. All rights reserved.
PII: S0167-8809(99)00156-5



176 J.T. Chipika, G. Kowero / Agriculture, Ecosystems and Environment 79 (2000) 175–185

manufacturing at 16% (Mumbegegwi, 1987; Chipika,
1998).

Land distribution and ownership is highly skewed
and this mirrors the distribution of the rural popula-
tion, the quality of land and natural forest resources,
control over water resources, per capita rural income
and wealth, mode of and productivity in agriculture,
and rural investment options and capacity to attract
investments.

Of the total land area of about 39 million ha,
about 41% is covered with woodlands, with about
9% being under miombo woodlands and 21% sup-
porting Colophospermum mopane(Kirk ex Benth.)
J. Leonard, commonly known as mopane woodlands
(Nyoni et al., 1993). The miombo woodland is an
African woodland dominated by species ofBrachyste-
gia (Benth.) either alone or with those ofJulbernardia
(Pellegr.). Also common in the miombo woodlands
are Isoberlinia angolensis(Welw. Ex Benth.) Hoyle
& Brennan andI. tomentosa(Harms) Craib & Stapf.
The miombo and mopane woodlands provide the bulk
of the forest products required by the rural populace
as well as serving needs of many urbanites.

High population growth on limited land combined
with difficult economic circumstances, often made
worse by adverse climatic conditions such as drought,
constrain rural incomes. These factors tend to encour-
age people to increase reliance on the woodlands for
additional agricultural and pasture land. They could
also provide an incentive to rural communities to in-
crease harvesting of the woodlands for products for
sale to supplement incomes. These and other activities
have potential for deforestation and/or degradation of
the woodlands.

This paper attempts to contribute to the growing de-
bate on deforestation in Zimbabwe by evaluating how
socio-economic polices may have related to or con-
tinue to relate to deforestation of woodlands in the
country’s communal and resettlement areas through
increased demand for land for agricultural produc-
tion. The authors acknowledge that other factors like
demand for fuelwood, forest fires and urban expan-
sion are also important and therefore this analysis is
a small step towards understanding deforestation in
Zimbabwe. The policies hypothesized in this paper
that have potential for deforestation of the woodlands
are those stimulating agricultural production through
better producer nominal prices, improving availabil-

ity of credit and extension services to farmers, and
facilitating marketing of agricultural produce. Some
of these policies are part of an economic reform pro-
gram, known as the economic structural adjustment
programme (ESAP) initiated in 1991. This was aimed
at bringing about equilibrium or at least manageable
deficits in the fiscal budget and the balance of pay-
ments, reallocating domestic resources to the more
productive sectors, reducing the role of the state in
commercial and productive activities, and promoting
the private sector and the role of market forces.

2. Methodology

This section begins with how land is distributed in
Zimbabwe, followed by a brief on the macroeconomic
environment that has guided agricultural production.
Later factors (economic and otherwise) with potential
to influence agriculture are analyzed through regres-
sion analysis.

2.1. Land and woodland distribution

The country has four major land tenure regimes,
namely: commercial land (comprised mainly of large
scale commercial farms (LSCF) and small scale com-
mercial farms, both on a freehold tenure system);
communal areas (based on a usufruct tenure system);
resettlement areas (based on a leasehold tenure sys-
tem), a category introduced after independence to
help redress unfair land distribution; and state land
(consisting mainly of the protected areas and state
farming land) (Katerere et al., 1993). Table 1 presents
some features of these land categories.

2.2. Macro-economic context

This analysis is made over a period of 16 years
(1980–1995). During this period Zimbabwe was
characterized by two distinct economic regimes: a
controlled economy in the 1980–1990 period and a
more market oriented economy during the ESAP pe-
riod, beginning 1991. In the context of developments
that have potential for woodland deforestation and
land degradation, Table 2 summarizes the similarities
and differences between the two periods. This anal-
ysis helps us to identify potential factors or agents
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Table 1
Land distribution on basis of tenure regimes in Zimbabwea

Land category Total land area (%) Total population (%) Woodland area (%) Quality of land

Commercial 36.2 22 44 Most of it is in best arable land
Communal 41.8 60 21 Mostly found in the worst land

classes, have poor soils and low
and erratic rainfall

Resettlement 6.8 Not available Included under Commercial Poor quality land
State 15 – 35 Variable quality land

a Source: Nyoni et al. (1993). Percent of land in each category given as a percent of total land (39 million ha).

for woodland deforestation through agricultural land
expansion.

From Table 2, it is apparent that while in both
periods there was emphasis on improving agricultural

Table 2
Summary of developments in the Pre-ESAP and ESAP periods in Zimbabwea

Developments with potential for deforestation Pre-ESAP period (1980–1990) ESAP period (1991–1995)

A. Incentives and disincentives
for agricultural production

Guaranteed markets through a
state marketing parastatal

Liberalisation of grain marketing

Declining real producer prices
(Nominal prices increased but
at rates below inflation rates)

Increasing real producer prices
(Nominal prices increased at rates
above inflation rates)

Considerable growth in farmer
extension services

Constrained delivery of extension services

Improved centralised delivery of
farm inputs (up to mid-1980s)

Constrained diversified delivery of farm inputs

Improved centralised crop purchasing
(up to mid-1980s)

Diversification of crop purchasing

Remarkable growth in farmer
credit supply

Decline in farmer credit supply

Low lending interest rates
(7–13% per year)

High lending interest rates (17–47% per year)

Subsidised farm inputs Unsubsidized farm inputs
Low inflation rates (7–22% but
mainly under 15% per year)

High inflation rates (17–47% but
mainly in the range of 22–28% per
year)

B. Rate of agricultural expansion 12.3% increase in land under major
crops in 10 years

3.6% increase in land under major
crops in 5 years

C. Population growth About 3.14% per year Slightly lower
D. Livestock development Very rapid growth in livestock Growth constrained by drought
E. Growth in rural infrastructure

and social services
Very rapid growth, encouraged by
government emphasis

Constrained growth due to slow eco-
nomic growth and reduced government
spending

F. Climate Drought in 1981–1982 Drought of the century in 1991 and
1992; and a less severe one in 1995

G. Health Significant improvements in quantity
and quality of services. Subsidised
services (health and education)

Serious manifestation of effects of
HIV/AIDS with implications on
family incomes and/or expenses.
Cost sharing of services. Decline in
quality of social services

a Source: Chipika (1998). EASP, ‘Economic structural adjustment programme’, see Section 1.

production, different approaches and incentives were
employed and with possibly different results, espe-
cially in terms of rate of agricultural land expansion.
There is no consistency in policies and other factors
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influencing agricultural production in these two peri-
ods. There are also inconsistencies in terms of growth
in rural infrastructure as well as livestock develop-
ment. Also time series data is available over a longer
period for the pre-ESAP period than for the ESAP
period.

2.3. Specification of analytical approach

The complex deforestation dynamics in Zimbabwe
are linked to international, national as well as local
factors. The factors hypothesized to influence defor-
estation of the woodlands in Zimbabwe include the
following.

2.3.1. Population
Population is often used as a proxy for pressure

on agricultural land and natural forests (Kant and
Redantz, 1997). Sometimes preference is given to pop-
ulation density or growth (Kaimowitz and Angelsen,
1998). Growing human populations creates increasing
demand for food, energy, shelter, etc., adding pressure
on the local agents of deforestation. It is important to
note that the human population impact on deforesta-
tion is indirect and is strongly linked to the factors
of the causality system, such as, agriculture, grazing,
fuelwood collection and access to technology.

2.3.2. Agricultural production
Increasing agricultural production can take place via

intensification or extensification. In the tropics inten-
sive agriculture has been hindered by the presence of
large number of small rural (peasant) farmers who are
poor, farming small pieces of marginal lands, and have
limited or no access to credit facilities and limited in-
formation on new high yielding agricultural technolo-
gies. Extensive agriculture, usually encroaching into
natural forest and pasture lands, remains the main op-
tion of survival for this large portion of the popula-
tion. Area under cultivation can be used as a good
proxy for this agricultural impact because it excludes
improvements in agricultural output due to intensifi-
cation using modern inputs which are largely beyond
the means of many poor rural farmers, and especially
so in the study area. Multiple cropping in the study
area is constrained because the area experiences only

one rainy season and irrigated agriculture is limited to
gardening.

The direction of causality between agricultural pro-
ductivity and the demand for agricultural land is of-
ten not clear. Increased agricultural productivity may
mean that less land is required to meet the basic food
requirements of peasant households, while on the other
hand it may result in greater demand for land on which
to cultivate the required crops. The latter can lead to
deforestation and is the subject of this paper.

2.3.3. Livestock production
Increasing grazing pressure, associated not only

with large livestock like cattle, but also with small
stock like goats and sheep, when combined with hu-
man activity on natural forests can increase woodland
and land degradation.

2.3.4. Poverty and income
If per capita income (GDP) is used as some proxy

of poverty, it may be hypothesized that it is inversely
related to deforestation, i.e., the higher the per capita
income the lower will be deforestation. Also as in-
comes grow, the demand for fuelwood is likely to de-
crease as preference for substitutes increases (Panay-
otou and Sungsuwan, 1994). However, Kaimowitz and
Angelsen (1998) note that many deforestation models
associate higher national per capita incomes in devel-
oping countries with greater deforestation.

However, this inverse relationship may be distorted
by the fact that per capita income may be more rep-
resentative of economic growth in industry and the
service sectors, but with a skewed income distribu-
tion in the economy. In this case a high per capita
income may still coexist with massive poverty and in-
creasing deforestation. On the other hand, the growth
in industry and service sectors in itself may be good
in that it creates employment opportunities in sectors
other than agriculture, thereby reducing dependency
for livelihood on agriculture and natural forests.

2.3.5. Economic policies
There are many studies which demonstrate the ef-

fect of economic policies on forest resources (Rear-
don and Vosti, 1992; Persson and Munasinghe, 1995;
Hyde et al., 1996; Holden, 1997; Kant and Redantz,
1997).
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Policies such as liberalization of marketing of crops
and distribution of agricultural inputs as well as im-
proving extension services have the potential to in-
fluence agricultural production. For example, in 1980
only 2% of the communal area farmers in Zimbabwe
received credit. Further, extension and marketing ser-
vices were scarce and farmers generally lacked ade-
quate support services (Amin and Chipika, 1995). In
the 1980s the government redressed this situation by
implementing a policy which improved marketing and
distribution of maize inputs as well as provision of
credit and extension services. The results were very
encouraging. From 1979–1980 to 1985–1986, credit
to communal farmers, from the Agricultural Finance
Corporation (AFC), increased by about 50 times in
amount and 30 times in the number of loans (Amin,
1988). Credit was given in the form of a crop pack-
age that included improved seed and fertilizer. In the
same period fertilizer and improved seed delivered to
communal areas increased five-fold and seven-fold,
respectively. In 1980 the total number of depots in
the country operated by the Grain Marketing Board
(GMB) were 34, of which only three were in the com-
munal areas, yet by 1985 the GMB had a total of 53
depots, of which 14 were in the communal areas. In
addition the GMB had 55 collection points including
13 mobile units in an effort to encourage grain mar-
keting by communal area farmers (Harris, 1986). The
number of communal area farmers registered with the
GMB increased four-fold between 1981 and 1985, and
by the end of the 1980–1990 decade, 60–86% of the
maize marketed from communal areas was handled
by the GMB (Chipika, 1998). Further, communal area
farmers were observed to have increased their share
of the maize crop from 6% in 1980 to 50% in 1988
(Moyo et al., 1993). The ratio of the number of ex-
tension workers to communal area farmers improved
from 1:1200 in 1980 to 1:800 by 1988 as a result of
deliberate effort by the state to increase support to
communal farmers (Chipika, 1998).

Devaluation of local currency in order to encour-
age exports combined with the removal of agricultural
subsidies (as a result of reduction in public spending)
is another policy with potential for increasing agricul-
tural output through extensification as farmers attempt
to benefit from export crops. However, the same farm-
ers may be subjected to high input prices like those of
imported fertilizers and pesticides.

The suggested model described further is an at-
tempt to capture and evaluate the impact of some
of these policies in the case of Zimbabwe during
the period 1980–1995. The period 1980–1995 was
analyzed as a single period. The underlying assump-
tion is that much as there are indications that ESAP
policies are beginning to be felt in the economy, the
partial implementation of these policies means that
many activities in the economy are still being guided
by policies of the previous decade or inertia from
them. Further, the effects of ESAP policies have yet
to fully manifest in the economy as a whole, given
the short period they have been implemented. The
serious droughts of 1991–1992 make it difficult to
isolate drought effects from ESAP effects. The model
attempts to highlight the factors responsible for the
noted expansion in agricultural land, specifically fo-
cusing on production of maize, cotton and sunflower,
the crops with the highest land area expansion in
the 1980–1990 decade. Mamingi (1997) provides
a broad review of crop area response to economic
policies. The model for the study is specified as
follows:

Deforestation=f {Area under cultivation(+)}. (1)

Area under cultivation
= f {Crop producer price(+);
Fertilizer prices(−); Agricultural credit,
marketing and extension dummy(+or−);
Rainfall(+); Area under cultivation
lagged 1 year(+)}. (2)

where Area under cultivation is the area under maize,
cotton and sunflower, separately. Rainfall is an ex-
ogenous factor. Crop producer price is the real or
nominal producer prices for maize, cotton and sun-
flower. Fertilizer prices are the real or nominal prices
for compound D or ammonium nitrate (AN), the most
common fertilizers in rural areas. Agricultural market-
ing, credit and extension dummy is 1 for 1980–1989
(when government made notable efforts in providing
these services to rural areas) and 0 for 1990–1995
(when agricultural budgets were reduced under ESAP
and the number of credit recipients decreased dras-
tically). The signs indicate direction of causality
expected.
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2.4. Statistical procedure

The analytical approach used in this paper is regres-
sion analysis based on macro-economic data spanning
the period 1980–1995. The data were obtained from
relevant government ministries and departments. The
Ministry of Agriculture and the Central Statistical Of-
fice supplied most of the data, especially that related to
agricultural crops. Monetary statistics were obtained
from The Reserve Bank of Zimbabwe and those on
credit supply were obtained from publications of the
AFC which provides credit to farmers.

Initially a recursive model was hypothesized, first
estimating the cropland expansion for the three crops,
as specified under Eq. (2), and later using the esti-
mated values in the deforestation equation specified
under Eq. (1). However, neither the forest cover nor
rate of deforestation could serve as defensible depen-
dent variables in Eq. (1) in providing a direct link to
agricultural land expansion. Unfortunately, data avail-
able on these two variables from both government and
the Food and Agriculture Organisation of the United
Nations (FAO) were mainly linear extrapolations over
many years. This shortcoming notwithstanding an

Table 3
Area (’000 ha) under major crops in Zimbabwean communal and resettlement areasa

Year Maize Sorghumb Soya beanc Ground nutsd Cotton Sun flower Burley tobaccoe Total area

1980 900 120 12 175 15 20 0.26 1242
1981 1000 200 9 300 59 22 0.43 1591
1982 1100 200 7 240 51 25 880 1623
1983 1050 280 4 180 65 12 1140 1592
1984 1136 156 2 144 100 33 1740 1573
1985 1018 210 2 118 130 31 1400 1411
1986 1074 150 2 120 115 35 1110 1496
1987 1064 173 3 177 138 75 1040 1630
1988 1150 213 3 197 161 92 810 1816
1989 1030 158 5 160 153 114 1060 1621
1990 971 128 2 183 153 130 1630 1568
1991 926 106 3 190 197 140 2400 1564
1992 728 64 3 160 183 126 3740 1268
1993 1040 139 2 105 199 135 5770 1626
1994 1169 163 2 122 181 117 3400 1757
1995 1209 127 1 150 180 132 3730 1802

a Source: Ministry of Agriculture (1997), C.S.O. (1996).
b Sorghum bicolor(L.) Moensch.
c Glycine max(L.) (Merr.).
d Arachis hypogae(L.).
e Nicotiana tabacum(L.).

attempt was made to link the results of these regres-
sions with information obtained from other studies.

The cropland expansion regression equations were
tested and corrected for multicollinearity and autocor-
relation. Since each of them had a lagged dependent
variable, the standard normal variable,h, was used to
test for autocorellation instead of the Durbin Watson
statistic (Durbin, 1970). The variance-inflation factor
(VIF) and the ‘condition index’ were used to assess
the level of multicollinearity (Belsely et al., 1980;
Kleinnbaum et al., 1988).

3. Results and discussion

3.1. Regression analysis

This section seeks to establish, through regression
analysis, the major factors that influence the produc-
tion of these three crops. This is where the contribu-
tion of these policies can be gauged. In the absence
of a good dependent variable, Section 3.2 evaluates
these relationships, together with trends in agricultural
production (Table 3), and information obtained from
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other studies with the aim of establishing any linkage
to the deforestation of the woodlands.

3.1.1. Maize hectarage regression
After experimenting with a number of regression

trials and of different forms, Table 4 presents the most
promising results on factors influencing expansion of
maize hectarage.

Maize is the staple food crop for both urban and ru-
ral populations of Zimbabwe. While some of it may
end up being sold by farmers, most of it is produced
first and foremost for household consumption. The
value of the regression constant in Table 4 indicates the
area to be put under maize, irrespective of any policy.
This is the minimum area to support subsistence con-
sumption. Previous nominal producer prices (variable
NPPMI) appear to influence maize production while
previous acreage under maize (variable TAMI) does
not appear to have any significant influence on maize
area expansion. Policies introduced in the 1980s to
improve marketing and distribution of maize inputs as
well as provision of credit and extension services ap-
pear to have encouraged agricultural production as the
positive sign of the variable MKTEXD would imply.

In the 1990s the government embarked on ESAP
and reduced subsidies such as those on fertilizer to

Table 4
Factors explaining expansion of area under maizea

Variable βb SE βc Betad Te β j
f

NPPM1 594.4037 190.0938 1.3591 3.127∗ 0.1697
RPCDF −2005.8371 1003.6672 −0.5334 −1.999∗∗ −0.2896
MKTEXD 199418.6001 82782.8829 0.8705 2.409∗ 0.1146
RD 66161.2593 78677.5741 0.2004 0.841 0.0549
TAM1 0.1000 0.1599 0.0966 0.626 0.098
(Constant) 890037.4654 191911.6040 4.638∗

a R-Square=0.84; Adjusted R-Square=0.75; F=9.19; h=−0.48. The variables are: NPPM1: nominal producer price of maize lagged 1
year; RPCDF: real price of fertilizer; MKTEXD: marketing, credit and extension service availability dummy; RD: rainfall dummy (1 for
rainfall years and 0 for drought years); TAM1: total area under maize in communal and resettlement areas lagged 1 year.

b β is the estimated coefficient for each explanatory (independent) variable.
c SE β is the standard error of the estimator orβ.
d Beta represents a ‘beta coefficient’ which shows the relative importance of the explanatory variables in the multiple regression

equation. For example, a beta coefficient of 0.8 implies that a one (1) unit standard deviation change in the corresponding explanatory
variable will lead to a 0.8 standard deviation change in the dependent variable.

e T is the T-value obtained from the ratio of the estimated coefficient to its standard error (T=β/SE β).
f β j is the elasticity at the mean of each explanatory variable and gives a measure of the effect of a percentage change of an exploratory

variable on the independent variable. For example, an elasticity value of –0.29 would imply that a 1% increase in the corresponding
explanatory variable will lead to a 0.29% decrease in the dependent variable.

∗ Significant at 5%.
∗∗ Significant at 10%.

farmers. The coefficient of the real price of fertilizer
(variable RPCDF) used by maize farmers is signifi-
cant at 10% indicating that the effect of this policy
was moderately felt or the policy impact had not yet
fully manifested in the economy. Also the elasticity of
the variable implies that further increases in fertilizer
prices have potential for reducing the land area under
maize. Good rains (variable RD), though important
for maize production, as well as levels of per capita
incomes are not significant. Farmers decide to clear
woodlands for new fields before they know whether
there will be good rains or not.

Overall subsistence consumption and policies im-
proving marketing of maize, availability of credit and
extension services to farmers were key to determining
the area under maize in the communal and resettle-
ment areas of Zimbabwe. Pricing of fertilizer appears
to have had limited influence.

3.1.2. Cotton hectarage regression
The results on the cotton regression are presented in

Table 5. Cotton is one of the major cash crops for ru-
ral households in Zimbabwe and is relatively drought
resistant. The negative sign of the coefficient of real
producer prices variable (RPPCI), the low value of its
elasticity, and the insignificance of the variable may
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Table 5
Factors explaining expansion of area under cottona

Variable β SE β Beta T β j

RPPC −118.1462 187.6012 −0.1901 −0.630 −0.0184
RPCDF −468.8125 263.1035 −0.3123 −1.782∗∗ −0.4996
MKTEXD 64208.5316 56384.0246 0.3674 1.139 0.0318
TAC1 1.0438 0.1497 1.1275 6.975∗ 0.9810
(Constant) 76267.6992 31375.0929 2.431∗

a R-Square=0.88; Adjusted R-Square=0.83; F=16.9; h=−0.26. The variables are: RPPC: real producer price for cotton; TAC1: total
area under cotton in communal and resettlement areas, lagged one year; RPCDF: real price of fertilizer; MKTEXD: marketing, credit and
extension service availability dummy. All symbols are defined in the footnote under Table 4.

∗ Significant at 5%.
∗∗ Significant at 10%.

imply that cotton prices are not an incentive to farm-
ers to increase production of the crop. However, given
pressing needs for cash, farmers are actually putting
more land under cotton (see Table 3) probably to main-
tain non-declining revenues from cotton sales in suc-
cessive years. This also follows from the significance
of the lagged area under cotton (TAC1). Seini (1985)
also found that cotton area in Ghana was responsive
to lagged cotton area, in addition to nominal cotton
price and lagged groundnut price.

It would appear from the small values of the elastic-
ities of variables MKTEXD and RPPC (price of cot-
ton) that most probably the need for cash, as implied
by the significance of TAC1, has the highest potential
to significantly alter the area under cotton, at least in
the short term.

3.1.3. Sunflower hectarage regression
The results of the sunflower regression are presented

in Table 6. Sunflower is probably the second most im-

Table 6
Factors explaining expansion of area under sunflowera

Variable β SE β Beta T β j

TAS1 1.2136 0.210 1.235 6.037∗ 1.1054
RPCDF −434.0687 233.6308 −0.246 −1.858∗∗ −0.8214
NPPS1 18.0944 23.6984 0.1601 0.764 0.1312
MKTEXD 36267.5501 22440.5563 0.3665 1.616 0.3005
(Constant) 22059.1113 30738.463 0.718

a R-Square=0.94; Adjusted R-Square=0.91; F=34.08;h=−0.31. The variables are: TAS1: total area under sunflower in the communal
and resettlement areas, lagged 1 year; NPPS1: nominal price of sunflower lagged 1 year; RPCDF: real price of fertilizer; MKTEXD:
marketing, credit and extension service availability dummy. All symbols are defined in the footnote under Table 4.

∗ Significant at 5%.
∗∗ Significant at 10%.

portant cash crop for rural households and its produc-
tion became noticeable in the 1980s. While the nom-
inal price of sunflower has been increasing, the real
price has been falling, hence the insignificance of the
lagged sunflower price variable (NPPS1) as a factor
influencing crop area expansion.

Also high fertilizer prices (RPCDF) of the 1990s,
which were a result of ESAP, would appear to have
potential for reducing area under sunflower. However
in both cases farmers have responded by putting more
area under the crop (most probably through extensi-
fication with less fertilizer) in an effort to raise more
cash income, as probably demonstrated by the signif-
icance of the lagged sunflower area (TAS1) as well as
by its very high elasticity. Statistics from Table 3 tend
to support this observation.

It would appear that the need for cash, and not nec-
essarily response to policies such as those designed to
improve crop marketing, and availability of credit and
extension services to farmers (MKTEXD), is the main
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driving force for expanding sunflower area in order to
enable farmers to receive non declining revenues in
successive years. Like in the cotton regression, rain-
fall and per capita incomes were very insignificant and
therefore left out.

3.2. Implications on deforestation

3.2.1. Evidence from other studies
There are several studies that tend to imply that most

of the deforestation of the woodlands in the commu-
nal areas took place before the policies being analyzed
were implemented. For example, in a parallel study
undertaken by Campbell et al. (1999) in Chivi, Mang-
wende and Hurungwe communal areas, it was found
that crop land area per household had been declin-
ing in the period 1985–1986 to 1995–1996 and that
newly settled households appeared to be getting land
from grazing areas (on which woodlands are found)
and not from longer-settled households. Further, it was
noted that in most communal areas much woodland
had been cleared for crop production and the remain-
ing woodlands were largely restricted to the grazing
areas and the more inaccessible and rocky areas where
crop production is very difficult. In fact FAO estimates
of 1963 indicate that 60% of Zimbabwe’s communal
areas were then covered by woodlands. By 1978 wood-
land cover in the communal areas had been reduced
to 30% (Bradely and Dewees, 1993). Currently some
communal areas no longer have any natural forests
and have become a market for wood sales from re-
settlement and large-scale commercial farms (Camp-
bell and Mangono, 1994). Further, considerable land
area has been degraded. Whitlow (1988) estimates that
about 1.5 million ha out of the total of 1.8 million ha of
eroded land in Zimbabwe (i.e., 83% of eroded land) is
in the communal areas and about half of it is cropland.

Campbell et al. (1993) reporting on work based on
aerial photos note that deforestation has been largely
a result of clearing land for cultivation and not for
wood harvesting. Further, much of the deforestation in
the communal areas took place before the 1960s. Also
during the liberation war in the 1970s some communal
areas were severely deforested during the creation of
so-called ‘protected villages’ by the then Rhodesian
authorities. In the post independence period there was
deforestation to resettle people. By 1987, 2.37 mil-
lion ha had been resettled with 40 000 families from

communal areas (Chipika, 1998). Bradley and Dewees
(1993) also confirmed, based on a number of reported
previous studies, that much woodland clearance in the
1960s and 1970s was for cultivation, and took place
not only in the communal lands but in the commercial
land areas as well.

3.2.2. Agriculture and deforestation: evidence from
the study

In the communal areas there is not much intercrop-
ping taking place in the same land area, there is only
one rainy season and irrigated agriculture is minimal.
Assuming that the crop areas reported in Table 3 are
additive it can be inferred that the policies increasing
nominal producer prices, fertilizer prices, and those fa-
cilitating access to farm credit, improving crop market-
ing and extension services contributed more to maize
cropland area expansion than increase in cash crop
(cotton and sunflower) land area in the 1980s and less
so in the 1990s. Taking 3-year averages at the begin-
ning and end of the 1980–1990 decade, the land area
under the crops listed in Table 3 increased by about
12%, while for the period 1980–1995 the crop land
area appears to have increased by about 16% (Table 7).
There were very significant changes in land area under
cotton and sunflower and less so under maize. How-
ever, on an annual basis the policies evaluated in this
study appear to have been responsible for very small
and insignificant expansion in total land area under the
seven crops listed in Table 3.

In fact there were few woodlands left in the commu-
nal areas at the beginning of the 1980s and as already
mentioned earlier the woodland area in the communal
areas had been reduced to about 30% by 1978, im-
plying that there was not much woodland area left to
clear for agricultural expansion. The woodlands stand-
ing at the beginning of the 1980s were scattered in
various locations including protected catchment areas,
hills and rocky land unsuitable for cultivation and on
grazing lands. In other words, there was less land to
deforest for agriculture in the 1980s and 1990s, hence
low deforestation rates during this period.

The interpretation of the regression results should
be made against the background of Sections 3.2.1
and 3.2.2. In the absence of a defensible variable that
would have enabled us to link cropland expansion di-
rectly to rate of deforestation or woodland cover, the
results provide limited insight into the deforestation
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Table 7
Changes in area (‘000 ha) under maize, cotton and sunflowera

Crop 1980–1982 1980–1990 1980–1995

Area Area % Area %

Maize 1000 50 5 139 14
Cotton 42 114 271 140 345
Sunflower 22 90 409 106 481
All major cropsb 1485 183 12 243 16

a The calculations in this table are based on data in Table 3 and explanation given in Section 3.2.2.
b The crops are maize, sorghum, soya beans, groundnuts, cotton, sunflower and burley tobacco. Their scientific names are given in a

footnote under Table 3.

problem as it relates to agriculture. The three crop-
land regression equations show factors with potential
for increasing the land area under the respective crops,
but do not indicate whether the extra land area is taken
from the woodlands and/or the grasslands. However,
the cited studies indicate that there is little area un-
der woodlands which can be accessible to agriculture
and that in some communal areas new farms are be-
ing established on grazing lands (which support some
woodlands) and also in river valleys.

4. Conclusions

The results of this study indicate that:
1. The policies that improved marketing of grains,

extension services and provision of credit (largely
in form of farm inputs) encouraged expansion of
land under maize and not that under cotton and
sunflower.

2. Increasing nominal prices would appear to have
influenced expansion of area under maize while
decreasing real prices of cotton, if not reversed,
hold potential for reducing the land under cotton.

3. Increased fertilizer prices have potential for putting
less land under maize and sunflower, and less so
under cotton.

4. The driving force for sunflower and cotton produc-
tion is most probably based on the desire, by farm-
ers, to realize non-declining revenues in successive
years, as demonstrated by the significance of the
lagged area under these crops. This makes sense
when real prices are falling, costs of inputs and de-
mand for cash are increasing, factors which will
shrink the profit margin for traded crops. Farmers
whose decisions are driven by profits, will continue

to clear woodlands for crop production as long as
there are woodlands left to clear and that expected
profits from crop production are positive and ex-
ceed those which can be obtained by diverting their
resources to alternative uses. Such farmers may not
be responding to just fertilizer price increases or
falling crop producer prices, rather they could be
basing their decisions on the shrinking profits and
alternative investment opportunities. They there-
fore increase land area under cotton and sunflower
at a time when real producer prices for these crops
have been falling.

5. Though the country has experienced droughts in
some years, this does not appear to have signif-
icantly influenced cropland area expansion in the
period considered, much as production was very
much affected in the individual drought years.

6. The fact that farmers have responded to policy
incentives in the communal areas by increasing
cropland under very restrictive land conditions is
a pointer to the possibility that farmers in areas
which offer easy access to more land will probably
expand their farms considerably. The results would
suggest that while there is little woodlands left on
communal farms, more attention with respect to
deforestation should be given to the resettlement
and commercial lands which support more wood-
lands and are potentially susceptible to agricultural
pressure.
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