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THE MADIA STUDY
Although many generalizations have been made about the agricultural
crisis in Africa, relatively few detailed country and cross-country studies of
African agriculture based on systematic data analysis have been conducted.
Similarly, although foreign aid has constituted a large part of total
government expenditures in Africa for close to fifteen years, there has
been little analysis of the role of external assistance in African countries
that goes beyond political criticism of official assistance or the alleged self­
serving objectives of donors. The impetus for the study "Managing
Agricultural Development in Africa" (MADIA) was to begin the process of
filling this gap and to explain the nature and sources of the agricultural
crisis. particularly the extent to which it originated in resource endow­
ments, historical and contemporary events, external and internal policies,
and the economic and political environment.

The MADIA study involved detailed analysis of six African countries­
Kenya. Malawi. Tanzania, Cameroon, Nigeria. and Senegal. In addition to
the World Bank. seven donors. USAJD. UKODA, DANIDA, SIDA. the French
and German governments. and the EEC participated in the study. The
analysis of country policies and performance during the last 20-25 years
was carried out with the benefit of substantial input from the governments
and nationals of each of the countries represented. The study had three
main areas of focus: (I) the relationship between domestic macroeconomic
and agricultural policy and agricultural performance, (21 donors' role in the
development of agriculture, and (3) the politics of agricultural policy.

The MADIA study was the result of encouragement and support from
many people. Anne Krueger, former Vice President for Economic Research
Staff In the World Bank. encouraged the establishment of these studies on
aid and development In 1984. Gregory Ingram, former Director of the
Development Research Department, proVided unstinting support for the
study. During the reorganization of the World Bank In 1986, the strong
support from Benjamin King, then acting Vice President for Economic
Research Staff. proved Invaluable. Barber Conable. President of the World
Bank. and Mr. Edward V. K. Jaycox. Vice President for the Africa Region,
have played a key role by ensuring support for the study's completion, as
did Stanley Fischer, the Vice President for Development Economics. Yves
Rovani. Director General of the Operations Evaluation Department, was
particularly helpful as the MADIA study drew heavily on the works of OED.

A special debt of gratitude is owed to the World Bank's Research
Committee, which provided the Initial funding for the study, and to the
MADIA Steering Committee. In particular the strong support of the chair of
the Steering Committee. Stephen O·Brlen. has been of critical Importance.

Finally, without the active and continued encouragement of many African
policymakers and donor ofticials, Including numerous colleagues in the
World Bank. this study would not have provided new perspectives. This
support has taken the form of numerous reactions to written and oral
presentations, and refinement of the analysis to identify the areas of
consensus and continuing controversy.
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Summary and Polley Recommendations
In this paper we explore the relationship among population
densities. agricultural prcduction. land. labor. and rural
incomes to expand the explanatory base of the Boserup
hypothesis. which holds that with increasing population
densities. a corresponding shift to greater agricultural
production and more intensive use of the land takes place
autonomously through the development of market forces.
The movement away from traditional area-extensive farming
methods is associated in the model with higher levels of
technology. labor. and capital investment in land. In view of
the rapid rates of population growth in Africa and the
decreasing frontier. the question arises: "how far can market
forces alone induce a productivity-enhancing process of
agricultural intensification in Sub-Saharan Africa. and to
what extent must it be complemented by an active public
policy to support broad-based agricultural development?"
The answer is critical to the increasing concern about food
security and environmental degradation prompted by rapid
population growth on the one hand. and on the other. to
the pressure on governments to privatize smallholder
services because of fiscal problems and questions about
the efficiency of the public sector. To address these issues.
the paper surveys existing literature and compiles data at
the regional level for the six MADIA countries to isolate
variables in the equation linking the intensity of land use.
the increasing opportunity costs of idle or fallow periods.
the effects of continuous cropping on the soil. and their
policy implications.

Two types of intensification are distinguished in the
paper. The first type. identified by Boserup. occurs spon­
taneously as more land is cropped more frequently in
response to higher population densities. The second
depends more on policy and incentives for a shift to crops
of higher value or higher yields. or to more productive land.
The spontaneous movement toward better adapted tech­
nology and higher levels of productivity was observed first
in the development of Europe and Asia. a process we have
termed "autonomous intensification." This paradigm of
demand-led growth has served as the standard model. but
worsening conditions in Africa are casting doubt on its value
as a historical precedent. A combination of apparently more
fragile African solis. declining rainfall. and historically
unprecedented population growth rates in circumstances of
unequal political power between the mass of smallholders
and the privileged few makes the exclusive dependence on
the market for achieving rapid growth in productivity more
questionable in Africa. The paper documents several
inherent limitations in the original model. e.g., lil the
negative effects of extremely rapid population growth as
compared to the slowly rising densities envisaged In the
hypothesis; iii) the substantial concentration of population.
even In land-abundant countries; (Iii) the conflict between
social and private gain of large family size at low levels of
labor productMty for poor households; (Iv) the tendency to
"mine" the land for immediate survival versus the social
need to protect solis as a productive resource; and (v)
unequal access to land and even expropriation from

smallholders as land values increase. The limitations of the
hypothesis have not been easy to document because of
contradictory and inadequate information about such
matters as the extent of arable land remaining. but the
scattered evidence presented in the paper suggests that
the environmental damage caused by deforestation,
decline in soil fertility. and retrenchment into subsistence
and wage labor may well outweigh the effects of autono­
mous intensification. The movement against autonomous
intensification is associated with rapidly declining farm
sizes for the majority and marketed surpluses coming from
fewer sources.

The second. less obvious type of intensification must
therefore extend the Boserup hypothesis to include mea­
sures of output and productivity as well as the frequency of
cropping. The process of using an increased role of the
state to enhance productivity we call "policy-led intensifica­
tion." The paper shows that higher yields. better inputs.
and larger incomes for small farmers do not axiomatically
follow from higher population densities or more frequent
cropping of the land. Three measures of this latter type of
intensification are particularly salient. Research indicates
that:

I. Shifts to Areas of High Potential (and subsequent
expansions onto marginal areas) occur spontaneously,
but are in some cases restricted either explicitly by
public policy toward land use or by natural or social
causes. In the MADIA sample. population naturally
gravitates toward the most productive land (where
returns per hectare are highest), except where disease
and pests pose a significant health problem, or where
land policy proscribes this type of shift by giving a few
estates preferential access to land over small farmers (as
in Malawi) or constrains population movement (as did
the Ujamaa policy in Tanzania). In other cases (such as
Kenya). smallholders have recourse to legal ownership.
but the process of titlement is fraught with unequal
access to capital and land. due to ethnic biases. conflict­
ing tenure customs. and registration fees. In situations of
high population densities. the paper documents a
phenomenon of outward migration to marginal areas
when land in high potential areas is no longer accessible.
This type of "regressive intensification." which simply
amounts to mining nutrients from the soil. is not
sustainable but is becoming pervasive.

2. Shifts to Hllher-Yleldlnl Crops by a large number of
small farmers are made urgent by population pressure
but remain dependent on policy. One way of improving
crop yields is to promote high-yielding varieties of seed
and complementary modern inputs such as fertilizers.
The extent to which research priorities are tailored to the
needs of small farmers will critically affect whether the
"improved" planting material will have local appeal. If
new seeds require additional cash inputs. are vulnerable
to drought. do not store. process. taste good. or in any
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way increase the element of risk in cropping, they will
probably not be adopted even where population density
is high. Adopting hybrids or using more inputs to boost
yields will depend on the degree of farmer confidence in
the market to purchase crop surpluses. The case of
hybrid maize in Malawi is one such example. Similarly, in
Senegal the pClper doclJments a return to planting
sorghum and miilet, reflecting the farmers' desire for
greater food security over potential (but risky) gains from
higher-yielding or higher value crops at international
market prices.

3. Shifts to Higher Value Crops depend as above on
farmer confidence in the market, but also on the legal
right to grow such crops. Ironically, population density
appears to have little bearing on whether governments
encourage or circumscribe smallholder production of
Ctlsh crops. (Nonfood crops mainly produced for export
have in a traditional parlance been called cash crops and
data for a number of countries is reported as distinguish­
ing between cash and food crops although food crops
are also frequently sold for cash.) Densities are extremely
high in Malawi and low in Tanzania, but each has
pursued policies effectively curbing the supply response
of smallholders to export crops. Either they cannot grow
high value crops, Jr they have until recently had no
incentive to do so. At the other extreme are Kenya and
Cameroon. Although densities run much higher in Kenya,
both have adopted policies enabling the small farmer to
reap the fruits of higher value crops. These policies
include ensuring rural transport, passing along close to
world prices. and providing a variety of support services
that enable small farmers to grow these crops.

The paper demonstrates how over time the changing
demography of a country will alter relative opportunity
costs and factor endowments; these changes will be most
visibly manifest in the first type of Intensification. High on­
land densities, however, do not lead directly to progress In
intensification as defined in this paper. The shift to higher­
yielding and higher value crops and more productive land,
as opposed to merely cropping the land more intensively
and "mining" solis, requires that changes in factor costs be
reflected in agricultural pricing and marketing, land tenure,
and crop research policy. Three countries in partlcular­
Kenya, Malawi, and Cameroon-have provided a stable
policy environment and performed well, but broad-based
growth was achieved only in Kenya, and even there gains in
the smallholder sector came mostly through shifts to higher
value crops such as tea rather than improvements in yields
per hectare. as was the case in the large farm sector. In
circumstances where price distortions are not compensated
for by public initiatives or policies do not facilitate the
move to intensification, environmental degradation will
increase as a very rational response to the conditions of
rural households.

The paper finds that the most direct means of addressing
the problems of rapid population growth and environmen­
tal stress include among others the following:

• Redeflnlnl land polley: The land base and the
degree of population depending on it for their
livelihood need to be assessed. When left to market
mechanisms, access to land must be ensured by
policy measures to overcome the various constraints
(social, cultural, economic) to equal access. Land
policy must be complemented by a detailed inventory
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of data on rights to land, its use, potentials, and
availability. The paper documents that despite mas­
sive amounts of external aid to Africa for nearly a
decade and a half, such most basic information is not
widely available: it simply has not been a priority for
either governments or donors. Such data facilitate
public debate within each country on the sensitive
land issue and obviate the tendency for it to become
part of highly visible lending conditionality. Bilateral
donors with lesser perceived power than multilateral
agencies such as the World Bank need to take a lead
in this crucial but basic t:lsk of helping African
countries to develop and analyze information on land
policy by encouraging African scholars to work on the
issue, and by helping to implement an equitable legal
framework.

• 5tablllzlni production and consumption policies:
Production policy must aim toward rapid, equitable,
and highly participatory growth. That process will
require stable buying and selling prices to increase
farmer confidence to grow high value crops and rely
on the market to provide food staples. Predictable or
reliable incentives and clearly stated national objec­
tives will help farmers to plan ahead and finance
investments in the land and sustain broad-based
productivity increases. The following means are avail­
able to ensure that end:

• 'nIl'letlq crop research: introducing seed varieties
that reduce risk and complement traditional farming
strategies. Integrating soli management techniques,
such as nitrogen-fixing fodder crops and leguminous
trees that retain soil and moisture. In land-scarce
countries, developing higher-yielding varieties,
which may require complementary inputs, that meet
consumer and producer preferences.

• Improvfq rural physical and social Infrastructure:
especially in high potential areas, investments in
roads, input and output marketing channels,
schools, and health services will show high returns.
They will also be vital in bringing new Information in
primary life expectancy and encouraging migration
Into lower density but potentially more productive
areas.

• Acceleratlnl fertilizer use: introducing and main­
taining affordable prices and physical access for
smallholders to increase the productivity o~ scarce
land in the short and medium term Including the
judicious use of subsidies when necessary.
Although a more holistic and appropriate strategy
will rely more on locally produced inputs, hybrid
seed may have to be accompanied by other chem­
Ical inputs, such a.s herbicides, for adequate returns.

• Extendln. credit: increasing the availability of rural
capital to smallholders will facilitate the adoption of
better tools, seeds, and other inputs. Institutional
credit will be required until rural financial markc~;

develop and rural savings can be mobilized.

• Grantin. aecen to export markets: giving small
farmers the right to grow high value crops and the
means to market them.
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• Rethinking population policy: In absence of the
above, population policy by itself may be incapable of
reigning in problems of food security. In addition to
the above. governments must think about reevaluating
a laissez-faire approach to population growth given the
conflict between private household and social gains.
Although traditionally considered land-surplus, weak
agricultural performance and accelerating rates of
population growth in Africa are making international
donors and a growing number of African policymakers
question the benefits of high population growth. But
without pursuing policies that increase household
labor productivity, which among other things includes

use of modern inputs, and without investment in
human capital (education. health, water) that increases
labor productivity and life expectancy, this conflict
between private and social gain will not be reduced
and population growth will continue unabated.

Failure to address these crucial policy areas will lead to
increasing stress on the environment. Neglect in one policy
area will not remain isolated, but will because of interde­
pendence between the environment. agriculture, and
economic performance impact with negative repercussions
in other sectors of the economy.

Introduction
The interaction between population growth, the environ­
ment, and agricultural intensification raises the most
compelling and most controversial issues currently facing
developing countries. Given low initial population densi­
ties. the benefits of increasing population on agricultural
development have been widely documented (Boserup 1961,
1981; Ruthenberg 1982); these authors have argued that
slowly increasing population densities have desirable
effects on technical change, land and labor productivity, and
rural per capita incomes through changes in relative factor
prices. Others have pointed out that while high population
densities may be desirable in stimulating rural markets and
technological adaptation, rapid population growth is very
costly to countries at early stages of development (World
Bank 1984). This paper shows that the environmental
damage from the reduction of bush fallow, the more
intensive use of land without supplementary biological and
chemical inputs, and the depletion of forestry resources
complicates the transition from low to more densely
populated areas as originally envisaged in the Boserup
hypothesis.

Many of the benefits associated with high population
densities are seen by Boserup, Ruthenberg, and more
lately Binswanger et al. (1986) as being derived mainly
through market forces, with relatively little emphasis on the
role of public policy. They have described the effect of
population densities on agricultural intensification assum­
Ing a benign or at least policy-neutral environment. This
paper departs from the conventional view and demon­
strates that a policy-led approach to intensification is
critical to maintaining and preserving resources otherwise
degraded through more intensive use. It argues that
autonomous Intensification, the result of population growth
on factor scarcity and the freeplay of market forces, Is by
Itself unlikely to achieve the expected gains In per capita
agricultural production and rural income.

In the study, the environmental consequences of growing
population pressure without gains In agricultural productiv­
ity in six Sub-Saharan African countries are documented.1

The paper demonstrates that the most pragmatic means of
achieving rapid growth In agricultural production, employ­
ment, and Incomes In circumstances of rapid population
IrDwth and declining extensive margin Is to focus resources

and policy attention on areas most responsive to chemical
fertilizers and improved seed (see also Lele, Christiansen,
and Kadiresan 1989). Raising agricultural productivity in such
areas offers Ihe prospecl of achieving quicker relief to Ihe environmen­
Ial problems sue" as soil deplelion and deforestation. The faster the
improvement in factor productivity, the smaller the propor­
tion of land and population needed for employment in
agriculture to feed the total population and the greater the
possibility that increased area can be left fallow or refor­
ested. Given the higher rates of population growth and the
absence of options to migrate, the movement to enhanced
productivity will hinge on policy-led initiatives.

In the past, political pressures within countries to spread
resources and government services to as much of the
population as possible after independenc:e led to the
expansion of development projects in virtually all parts of
the countries. The equity and food security concerns of the
donor community in the 1970s also led it to support
development projects in areas of marginal physical poten­
tial and indeed even in the areas of medium potential in
support of subsistence food crops (Lele 1988a). The result
for many countries has been II regional redistribution of
production but without substantial growth. Thus to effectively
address both growth and equity concerns in Africa-while
simultaneously conserving the environment-will require
both active production policies to stimulate growth In areas
of high potential and consumption and welfare oriented
efforts in areas of lower productive potential. Focusing on
high potential areas alone risks Increasing regional inequal­
ities, as weak transport networks can prevent markets from
functioning, integrating effectively, and allowing marginal
areas to share in the gains. Alternatively, attempts to
develop areas of lower productive potential. while justifi­
able on grounds of nation-building and encouraging partic­
Ipation of all groups in economic growth, carry implicit
economic costs that must be recognized. Finally, In areas of
lower potential but high densities (such as In northern
Nigeria) or remote but productive areas (such as the
Southern Highlands of Tanzania) development policies
must inevitaoJly be accompanied by a willingness to tolerate
slower growth while an appropriately targeted long-term
strategy is given a chance to work.
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Agricultural Intensification: What Does it Mean?
DefinJnglntenslflcadon
Agricultural intensification is traditionally associated with
changes in land use and fallow periods. Following Joosten
(1962), Ruthenberg (1980) defines the intensity of cultivation.
among other ways. by measuring the length of fallow
periods between plantings.2 Ester Boserup (1965, 1981),
whose work forms a theoretical foundation for the hypothe­
sis. also argues that as the population density increases,
changes occur in cropping techniques such as first expand­
ing the area under cultivation. or when that is no longer
possible, shortening fallow periods and increasing the labor
input to satisfy the higher demand for food. The theory
rests on the assumption that the "problem" of population
pressure gives rise to its own solution; the very scarcity of
land. by altering factor prices, results in its more intensive
use.

1\\'0 basic concepts integral to the Boserup hypothesis
are factor substitution and technological change. Rising
opportunity costs of holding land fallow are compensated
for by working the land harder. often with decreasing
returns from each additional unit of labor. Instead of a
"peak season" for agricultural labor. the shift to intensive
agriculture implies year-round activities such as water
collection. soil management practices. and staggered crop
production. The surplus generated from more intensely
cultivated land contributes to growth in other sectors
through linkage effects in infrastructure. markets. credit. and
services. This view of intensification is further elaborated by
Binswanger. Pingali. and Bigot (1986) and is consistent with
the "induced innovation" argument presented by Hayami
and Ruttan (1985). who contend that changes in factor
proportions will lead to conservation of the more scarce
resource-in the case of several MADIA countries. land­
and to increased use of the abundant resource in produc­
tion-in this case. labor.

A critical dimension to Boserup's model of intensification
Is that the higher population densities increase agricultural
production and off-set the diminishing returns to inputs on
a fixed land base. Thus. even though the regenerative fallow
cycle that restores organic matter to the soil may i"itially be
abandoned. savings from higher output can later be
reinvested in land. labor, and tools to keep soil productivity
high and prompt growth in other sectors of the economy.
The assumption of induced innovation in situations of
extremely high population growth rates. however. may not
be valid. In the face of high population growth from
preexisting high levels of population density. the external­
ities of agricultural research to bring about technical change
will require an active public role (Lele. Kinsey, and Obeya
1989).

1\\'0 important dynamics are simultaneously at work. The
••rst concerns changes in cropping patterns occurring more
or less Qufo"o,"ous'IJ In response to population pressure. or
persons per square kilometer. (Cultivable land per capita Is
also considered as an Indication of population pressure.
Available agricultural land per person Is often less than
densities might reveal due to semiarid conditions.) These
"pressures" are normally reflected In the frequency with
which land Is cropped. The second. perhaps unforeseen,
dynamic concerns the damaging effects of rapid population
8

growth on the environment. This occurs when the positive
effects of population growth (as seen in the more intensive
use of land) are superseded by the detrimental effects of
continuous cropping (soli degradation and fertility loss) and
deforestation. This is an especially serious problem given
the fragile nature of African soils, their dependence on
vegetative cover for moisture and stability, and the effects
of continuous cultivation. Recent data show. for example,
that for each 4,000 kilogram crop of maize produced on a
hectare, 200 kilograms of nitrogen. 80 kilograms of phos­
phate, and 160 kilograms of potassium are removed from
the soil (Higgins. personal communication). Other agrono­
mists. while conceding these general effects. question the
magnitude of losses being claimed. but few systematic
studies exist that analyze these long-term effects. It seems
clear that the role of policy in channeling "autonomous"
forces and their long-term effects on the environment may
be understated in Boserup's work. Developing countries
facing heavy population pressure must adopt a strategy for
policy-'ed intensification. This is a particularly serious issue
in Africa. Not only is the environment more fragile. but the
capacity of the governments to put together complex and
finely-tuned packages to meet the diverse needs of a large
number of small farmers and achieve marginal improve­
ments in productivity is limited. especially in view of the
lack of a clear consensus on appropriate policy. There is an
acute need for policies that promote the interests of small
farmers to ensure broad participation in economic growth.

Intensification of agriculture in this paper is therefore
considered somewhat differently than in the Boserup­
related literature, in that It considers out"ut as well as
changes in the length of fallow period. It can be measured
in three interrelated ways: a shift from low to high value
crops on any given land; increases in yield per hectare of
any given crop; and a geographical shift In crop production
from areas of poor potential to those of higher potential.
Over the period 1960-1987. the three countries experiencing
the fastest growth in per capita GNP-Cameroon. Kenya,
and Malawi-achieved their growth not through increases in
productivity. but through shifts to higher value crops (coffee
and maize in Kenya being exceptions to this rule) (Lele
Forthcoming). With less land available for expanding area
under crops, especially high value crops. more attention
and hard em~irlcal study will have to be applied to the task
of raising productivity in the agricultural sector. Research
carried out in the MADIA study indicates that with Increas­
ing population pressure and the movement of people Into
marginal areas (reducing average yields), an Increasing
proportion of land in many countries Is being allocated to
food crop production. The number of people dependent on
the market for food, even In rural areas. Is Increasing
rapidly. There are very clear signs of reduced soli fertility
and declining rainfall (Lele. Christiansen, and Kadlresan
1989). While some question the extent of decline In soli
fertility. the relationship of reduced rainfall to environmen­
tal stress. or the decline In rainfall. they concede that more
often than not public policy stands In the way of the shift
to higher value crops. to increased Input use or Improved
resource management that would otherwise occur. In
Malawi. for Instance, the practice of Issuing licenses
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prohibits smallholders from producing burley tobacco. a
lucrative crop on the world market that is reserved exclu­
sively for estate production.) It is not known. however. how
unique the case of Malawi is. Another constraint Is land
policy. In KenYd and Malawi. having either no access to
capital or constrained by ethnic and cultural barriers to
land acquisition. many people are forced onto marginal
land. Finally. initiatives to develop national research
capacity, such as the programs in Senegal and Malawi, are
focusing first on investment in large physical capital and
technical assistance; their emphasis on the substance of
agricultural research issues and on building human capital
resources or developing seeds. fertilizers. and farm man­
agement practices appropriate to specific physical circum­
stances and requirements of low income households is
relatively weak.

In defining intensification. the crucial issue Is not the
frequency of cropping. which with population pressure
appears inevitable. That frequency is instead only one of
many determinant variables, which include the choice of
crops actually grown, the quality of land designated for
cultivation, the permission to grow high value crops. and
the size of output (and the market where it can be sold).

UmJtations of the Hypothesis
In this section we briefly outline the first dynamic Inherent
in autonomous changes in cropping patterns outlined In the
Boserup hypothesis and point out its limitations before
taking up the second dynamic of environmental damage
and its implication for policy.

The direct bearing of population density on frequency of
land use is more obvious than the movement to higher
levels of technology and more efficient resource use. The
latter phenomenon is induced by what Pingali and Bin­
swanger (19841 call "farmer-based innovation." It depicts the
slow evolutionary process of adapting the means of produc­
tion to changes in factor costs. As labor and credit. tools,
and other inputs become less costly relative to land. the
farmer will naturally select the cheapest combination of
Inputs that maximize output and lower his or her opportu­
nity costs. However. the process of change is a slow one;
Europe and Asia had centuries to perfect locally suited
techniques of Intellslfication to their high-density condi­
tions. The relevant question In the context of Africa is
whether the catalyzing factor of population is ahead of or
behind the pace of farmer-based innovation. The question
reveals a major limitation of the Boserup model. High rates
of population growth in an Initially high density area
jeopardize the perceived benefits of autonomous
Intensification.

. . .the Intensification of agriculture may compel culti­
vators and agricultural laborers to work harder and
more regularly ... IandI facilitates the division of labor
and the spread of communications and education ....
This condition may not be fulfilled In densely
peopled communldes If ntes of popu18don powth
are h..... (Boserup 1965, p. 118). (emphasis addedl

Rapid population growth eats away at capital savings and
investment and the physical resource base. That this is
arguably the case in many parts of Africa constitutes a
primary reason to try to extend Boserup's original
hypothesis.

Another obvious limitation of the model is revealed when
countries are confronted with a diminishing land frontier
and none of the expected gains from population growth.
Boserup explains that the high population density is a

precondition of technological change, but it alone does not
Insure that new techniques will be adopted.

If it is true, as suggested here, that certain types of
technical change will occur only when a certain
density of population has been reached. it of course
does not follow, conversely. that this technical change
will occur whenever the demographic prerequisite is
present. It has no doubt happened in many cases that
a population, faced with a critically increasing density
was without knowledge of any types of fertilization
techniques. They might then shorten the period of
fallow without any other changes in methods. This
constellation would typically lead to a decline of
crop yields and sometimes to an exhaustion of land
resources. The populadon would then hav~ to face
the choice between starvation and migration
(Boserup 1965, p. 41 I. (emphasis added1

Whereas in the process of autonomous intensification that
occurred in Europe and Asia the option to migrate was
more widely available. especially to overseas colonies. in
the case of many countries in Africa it seems no longer a
viable solution. It is for this reason that agriculture and
research policy must concern itself with the environment.

While acknowledging their intellectual debt to Boserup.
Pingali and Binswanger (1984) also express skepticism about
the situation in Sub-Saharan Africa. They observe that
farmer-based innovations appear to be "incapable of
supporting rapidly rising agricultural populations and/or
rapidly rising non-agricultural demand for food." Further­
more. they suggest that "Iarge-scale irrigation systems and
science- and industry-based technical changes must
become major sources of the rate of growth in agricultural
output" (1984. p.2). Science- and industry-based innovations
include technological and mechanical inputs that can be
administered or overseen by the state to speed up the
"natura!" process of farmer-based innovations. Even though
large-scale irrigation for the most part has turned out to be
costly and difficult to maintain in Kenya, Nigeria. and
Senegal, the point that the state must take the initiative in
exploring. maintaining. and conserving resources is well
taken.· Elsewhere the MADIA study documents the benefits
of promoting small farmer organizations for the develop­
ment of low-eost irrigation as a viable alternative to the
more costly large-scale irrigation projects previously
desired by governments and donors. However, potential for
even small-scale irrigation is not fully known, and existing
information suggests it to be much more limited in Africa (5
percent of total cultivated area In Nigeria is Irrigated) than
in Asia (where irrigated area represents 22 percent In India
and 28 percent in Indonesia) (Lele and Meyers 1986; Lele•
Oyejide. et al. 1989; L.ele 1988a).

"Speeding up" the natural evolution of Intensification is
a complex task, especially for Africa's relatively young state
bureaucracies. A crucial distinction separating Binswanger
and Pingali from Boserup is their greater attention to policy
and the role the state must play to encourage intensifica­
tion. In addition to identifying salient technological priori­
ties for Sub-Saharan Africa. they also warn that:

... the transition to these new technologies depends
on many factors-the relative cost of labor. capital,
and fertilizers; the cost and availability of credit; the
reliability of markets for inputs and output; the access
to spare parts and repair facilities; and the adequacy
of information and training systems (Blnswanler and
PingaU 1988. p.84).
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Figure 1
Regional population growth In Kenya,1969-70

are not.6 In Kenya. for example. the fastest population
growth between 1969 and 1979 occurred within those
provinces (aside from Nairobi) that were least populated
and least fertile. Including districts in the North-Eastern,
Rift Valley. Eastern, and Coast provinces (see figure I). The
provinces that grew least had the highest Initial densities,
suggesting a spillover effect into Kenya's less densely
inhabited but more marginal regions. If the intensive margin
in the high density area yields a lower return than the
exte-lslve margin in the low density area, a resource shift
(including population) to the latter area is appropriate. but
this has not been empirically established. Given the rising
demographic pressure developing in low income areas. the
environment may prove to be the weak link in the chain
binding population densities to autonomous agricultural
intensification. This paper argues that it is the government's
role to reinforce that link with appropriate institutional and
policy support.

A successful transition to more Intensive (I.e.• sustainable)
use of the land thus depends largely on the specifics of
sectoral policies toward agriculture. Besides population
densities. Boserup (1981) introduces other variables into her
original formulation of the hypothesis to explain the weak
showing of autonomous Intensification in Africa; these
Include lack of infrastructure. inefficient extension and
marketing. and rural-urban migration. A formal reading of
her previous work suggests that these constraints would be
lifted as population grew and new technologies were
adopted. Our research indicates that they persist and
indeed become compounded with population growth and
high population densities, especially in circumstances
where there is no correspondence between population
densities and land quality.

The second. related dynamic that does not receive
enough attention concerns. among other things. changes in
soil quality as land is cropped more intensively. Boserup
notes that when "the analysis is based on the concept of
frequency of cropping, there can be no temptation to
regard soil fertility exclusively as a gift of nature bestowed
upon certain lands once and for all" (Boserup 1965. p. 15).
She argues quite rightly that the solis' structure and
nutrient levels will depend not only on initial status but
also on the farming techniques selected. However. it is
almost implicitly assumed that in the transition from
extensive to intensive cultivation the farmer will invest more
in labor (mulching. terracing) to minimize the negative
effects of continuous cropping.s

A more realistic assessment may be that in the short-run
not only does it makes economic sense to "mine" the land
but also it may be inevitable. Ruthenberg. for instance.
remarks that an agricultural surplus in the Industrial
countries came from the "exploitation of natural resources
in terms of nutrients and humus which were used to feed
laborers cheaply to facilitate industrial capital formation"
(1980. p. 12). He argues that whereas the process of soil
mining in the industrialized countries was accompanied by
the accumulation of a surplus. In developing countries the
practice is employed merely to maintain current levels of
consumption. The natural process of intensification is far
too slow in relation to the rate of mining. given the rapid
growth of population. As pointed out earlier. according to
the FAO. such soli mining is occurring in Africa on a large
scale, causing much more irreparable damage than would
be the case with solis in temperate climates. which tend to
be structurally more sound (Higgins. personal
communication).

Similarly. shifts onto marginal areas and stagnating
overall crop yields may signal that intensification In terms
of frequency of cropping is occurring. but that the envi­
sioned reinvestments Into productive assets (e.g.• the land)
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Present and Projected Land AvailabUity
Figure 2
"AreIe" lind per capit. in the MADIA countri••, rul1ll and
totl_ population., 1985 and 2000

Note: A similar graph was used by Binswanger and Plngali (19881 using
agroclimatic densities. based on FAO/UNFPA/IIASA figures (Higgins
19821. The figures presented here are per capita amounts of arable land
based strictly on government definitions. For treatment 0' FAO/UNFPAI
IIASA findings. see section 3.
Source: Government data (see Tables 2 and 31.

and North provinces have already begun to threaten fragile
ecologies. The causes manifest In decreasing land availabil­
Ity are very much more complex than simple growth In
population: they Include such politically sensitive Issues as
the original expropriation of land by colonials and Its
subsequent transfer to elites. policy bias toward estate
agriculture. health factors such as river blindness. tsetse
Infestation In more watered areas. and ethnic dlscrlmlna­
tlon.7 These and other factors can prevent the shift to more
productive land. Such Is the case In Senegal. where the
predominance of the Mandlnque tribe In Casamance
presents an obstacle to Wolof migration from the crowded
and less productive Groundnut Basin and In the Middle
Belt of Nigeria. which has more assured rainfall and greater
fertilizer responses but low densities. This section can only
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Although the primary focus of this paper concerns policy
measures available to tap regio"al advantage in cropping. an
overview of the land constraints facing Kenya. Malawi.
Tanzania. Cameroon. Nigeria. and Senegal will provide an
Idea of the urgency with which these issues must be
addressed. In the discussion that follows. for more detailed
Information on dlsaggregated data. the reader is referred to
the statistical annexes.

Introduction
In most MADIA countries. population has doubled since the
independence period. and will double again shortly after
the turn of the century. Yet even though population
densities have reached quite high levels in some parts of
Africa-up to 300 persons per square kilometer in the
highlands of Kenya. In southern Malawi. and in coastal
Nigeria-it Is unclea.. whether reinvestments in land and
labor are occurring in compensation. A very Important
consequence of higher density is that as the share of
population depending on the market for food increases.
including those moving to marginal land. the internal terms
of trade move in favor of food crops (lele I988aI. In theory
growth In food imports should keep up with internal
demand growth. However. in practice import capacity tends
to be limited at early stages of development by slow growth
of exports. Policies toward exchange rates and taxation of
crops can make a significant difference In the speed at
which relative prices between food and export crops move.
but they may not be able to avert this shift altogether. This
is especially true when the price of imported food
increases with devaluation and population growth reduces
land productivity while simultaneously increasing the
demand for food. As relative prices shift. agricultural
production moves away from traditionally high value export
crops. posing a potential problem In the move to intensi­
fication as we have defined It.

At present. Kenya. Malawi. NIgeria and. to a lesser extent.
Senegal are experiencing substantial population pressure.
The first three countries constitute 75 percent of the MADIA
population and 30 percent of the total population in Sub­
saharan Africa. By government definitions. not one of them
currently has more than three-quarters of a hectare of
cultivable land per person (using total populationI. By FAO
definitions. the per capita amounts are even s""d'".
Projecting to the year 2000. this figure will fall to less than
half a hectare (see Figure 21 and to a miniscule 0.1 hectare
per person in parts of Kenya. Malawi. and Nigeria (see
Annexes 4. 5. and 61. Using only rural population to
calculate the figures improves the ratio of people to land
(especiaiiy in the more urbanized West African countrlesl
but does not relieve the demand for food or lessen the
degree of population pressure (see Table 31.

The per capita land figures are deceptive. however. In
that they mask very Important differences In land quality
and In regional concentrations of population. It Is note­
worthy that even In land-surplus countries. population Is
concentrated on small amounts of land. In cameroon. for
Instance. millions of hectares of well-watered land In the
eastern tropical rainforests go unused while population
pressure and declining rainfall In the semiarid Far North
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cultiwded rather than cultivable land (FAO 1986a). Most
governments, however, choose to Include forests and
permanent crops in their definitions as It yields a more
generous estimate of arable land. Using the government
figures sheds a more optimistic light on the room left for
"extenslflcatlon" than seems desirable from an envlronmen-
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Source: National Estimates (Table 2 and 3) and FAD Atlas of African
Agriculture 1986b.

Indicate the broad stJJtistictll parameters of the problem.
Because of these complexities, the regional dimension of

policy-led Intensification, In terms of where governments
have been and should be Investing their resources, should
form the substance of policy debate. It makes a big
difference whether populations are concentrated In areas of
high or low potential, and whether the emphasis Is on long­
or short-term gains. If reaching the most people and
Increasing production with the quickest return on Invest­
ment Is the priority, It obviously makes sense to focus
resources on high-density, "high-potential" areas. By the
same token, It may then be essential to have education,
employment, income, and consumption policies that pro­
tect those In the low potential areas. It is to the exploration
of t.hese issues that we now tum.

Agrepte Land AvallabWty
There are vast differences In the amount of land classified
as "arable" in Sub-Saharan Africa, ranging from 26 percent
In Kenya to 75 percent In Cameroon and Nigeria. For Kenya,
this means discounting the 400,000 square kilometers of
land that receives less than 300 mm of rainfall per year and
Is considered barren (see Figure 3). Apart from variations In
climate, these differences also result from methodology In
land classification. Kenya's figure renects a detailed analysis
of agrocllmatlc growing zones and land potential for the
entire country, carried out by the Ministry of Agriculture
and the German Agency for Technical Cooperation (GTZ/
Jaetzold and Schmidt 1982). As a result, their estimate of 26
percent arable is thought to be quite reliable. In the cases
of Nigeria and Cameroon, by contrast, government esti­
mates of arable land are based on less extensive analysis
and tend to be more optlmlstic.1I The more accurate
information on land availability makes it easier to assess
the land constraint on a regional basis, and therefore to
determine where to focus resources for intensification. For
many countries in the MADIA sample and elsewhere in
Africa, however, there is very little authoritative information
on either land quality or land availability. Effective policy
will depend directly on the quality of information about
land as It becomes more scarce.

The extreme diversity in land quality between countries
can be seen by comparing estimates of overall land
availability. For example; Table I (and Figure 4) shows that,
at any given level of population, there are dramatic
differences between total land and arable land area. Land
unsuitable for cultivation is considered to be quite high at
74 percent of the total In Kenya, 47 percent in Senegal, and
44 percent in both Malawi and Thnzania.

Second, Table I indicates that using "arable" as a generic
term to mean "cultivable" can be misleading. The FAO
(Production Yearbook) definition of arable land excludes
areas under permanent pastures or permanent crops,
forests/woodlands, and "other" land, and therefore reflects

Tillie 1
Com,.rflOn of tot.fl.nd Ind .reb" lind Plr cepltl IVlnlblllty, 1114 (government .nd FAO Production 'earflook deftnltlon.
In heell,.. per pet'!O!!)

PerCaplta
Totiliand
Arable land (government)
Arlble land (FAO)

2.79
0.73
0.09

1.31
0.73
0.32

4.13
2.30
0.19

4.59
3.45
0.58

0.94
0.71
0.30

3.04
1.62
0.81

Source: see tables 2 &3.
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tal point of view. Clearing forests has direct ecological
consequences on the long~term effectiveness of Intenslflca~

tlon; whether rainforests. tropical cover, or bush trees are
removed, the effect Is to destabilize soils and render them
more vulnerable to wind and water erosion. The distinction
between forests and potentially cultivable land also under~

scores the crucial omission of environmental sustainability
that needs to be added to the list of Boserup's original
concems.9

More recently the FAO published an AUas of African
Agri'1dture (1986), which lists "potentially cultivable" land
figures that appear to share the broader definition used by
government sources (see Table 2). In most cases, the Atlas
figures are still more cautious about the absolute size of the
available land base than are national estimates (see Figure
4). In Nigeria, the difference between the two estimates is
on the order of 20 million hectares, or one-quarter of total
land area. In Kenya, the new FAO figure is less than half of
the national estimate. In Tanzania, the FAO Atlas figure Is
also 12 million hectares less than the government estimate,
while in Malawi. the FAO estimate Is about I million

hectares-or 12 percent of total area-shy of government
figures. Despite the lack of consensus over how much land
is actually available for farming-in Malawi, government
estimates have ranged from 19 to 56 percent of total
area1°-it is clear that using FAO figures merely increases
the urgency for a policy~led Intensification, including among
other things the fundamental importance of improving the
land statistics.

A final important point must be made before leaving this
section. Elsewhere it has been documented (Lele and
Meyers 1986; Oram 1987) that gains in agricultural output in
the past few decades have come from increasing the area
under cultivation. I I According to the FAO Atlas, up to two~

thirds of total cultivable land for Kenya, Malawi, and Nigeria
is already in use (see Figure 5). When available, government
data appear to confirm this trend: in the Groundnut Basin
in Senegal, for instance, area under crops reached 70 to 80
percent of total cultivable area in 1976. the last year for
which such data are available (see Annex 31. Likewise,
government surveys in Malawi indicate that 60 to 70
percent of the declining amount of customary cultivable

Tlble2
Com~rllOnof FAO Ind nltlonl' dltl on "Irable" lind (In thouund hectl,.S)

ea.t Africa We.t Africa
Lind VH' Kenya Mlllwi TlnZlnl1 Cameroon Nigeria senegal

Total land area
National 1985 56,416b 9,428c 88,3l)6d 46,54()d 90,241' 19.672ll
FAO Yearbook· 1984 56,925 9,408 88,604 46,944 91.077 19.200

Area under cultivation
National 2,577h 3.6391 4,4651 6,83()k 12.5421 2,612"'

(as % of total) 5% 39% 5% 15% 14% 13%
FAO Yearbook" 1984 2,335 2.345 5,190 6,965 31,035 5,225

(as % of total) 4% 25% 6% 15% 34% 27%
FAOAtlaso 1980 4,400 2,500 9,200 7,700 32.300 5.200

(ao % of total) 8% 27% 10% 16% 35% 27%

"I"able" land
FAoP 1985 1.850 2.320 4,130 5,910 28,500 5,220

(as % of total) 3% 25% 5% 13% 31% 27%
FAO Atlas (potentially cultivablelq 1980 6,700 4,100 36,600 31,500 47,900 9,700

(as % of total) 12% 44% 41% 67% 53% 51%
National Arable Estimate 1985 14,703b 5.28CY 49,lQ01 34,9051 67.951 u 10,481v

(as % of total) 26% 56% 56% 75% 75% 53%

Source: FAO 1985, FAO 1986, and National Data.
• FAO 1986.
b By Jaelzold and SChmidt 1982. Arable land estimate includes low
potential land area.
c Malawi Population Census 1984.
d Bureau of Statistics 1983.
• Ministry of Agriculture, Cameroon 1980.
'Federal Ministry of Science and Technology 1985.
DDirection Statistlque 1982.
h Smallholder Land: Central Bureau of Statistics 1981. Large·farm land:
Central Bureau of Statistics 1980.
I Mkandawire and Phlril987. This is a 1983 estimate.
J Bureau of Statistics, Tanzania 1970.
Ie Cameroon Ministry of Agriculture, 1980. Defines area as "surfaces
mobIliz6s," under cultivation or temporarily lying fallow.
I Federal Office of Statistics 1983. Complied from area under production
figures for crops (mostly food crops) for the year 1983.
m Direction Statistlque 1982. Land under cultivation defined as "terres
agrlcoles: superficies cultives,"
"FAO 1986. Land Under Cultivation defined as Arable Land ("land under
temporary crops, temporary meadows for mowing or pasture, land under
marklland kitchen gardens. and land temporarily fallow or lying Idle")

and Land Under Permanent Crops ("land cultivated wbh crops that
occupy the land for long periods and need not be replanted after each
harvest. .. but excludes land under wood and timber").
oAtlas of African Agriculture 1986. Land Under Cultivation given as
"Annual and Permanent Cropland," for 1980.
PFAO "Arable Land" (unadjusted) defined as "land under temporary
crops. temporary meadows for mowing or pasture, land uncle,' market
and kbchen gardens. and land temporarily fallow or lying Idle,"
qAlIas of African Agriculture 1986.
rCompendium of Agricultural Statistics 1977. We use the govemment
estimate of 53 percent cultivable, based on the 1965 land survey.
However, the figure Is considered optimistic. A mor€ ;onservative
estimate of 37 percent is cited In Mkandawire and Phiri 1987.
'Tanzanla Bureau of Statistics 1970. Calculated by SUbtracting from total
area lands designated as swampland, desert, and urban areas. If "Other
Woods, Forests" are Included, the area for Tanzania rises to 86,760
hectares.
1Cameroon Ministry of Agriculture 1980. Arable land defined as "surface
agricole utile,"
uLele, Oyejide, et at 1989.
vSenegal Direction de la Statlstique 1982; and S~n6gal Direction d'Eaux,
ForAts et Chasses 1978. Figure Includes woodlands.
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Figure 5
Rem.lnlng ..... frontier In the MADIA countries, 1985

Keny.

Source: FNJ Atlas ofAfrican Agriculture 1987.
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land under the control of the Malawian smallholder popu­
lation in the more crowded agricultural development
districts (ADDsI of Blantyre and Lilongwe were already
under crops in 1985 (see Annex 51. As more area comes
under crops and is cultivated more frequently. soil degra­
dation and ultimately complete loss of fertility become
more likely. This is the most compelling evidence for policy­
led intensification; the area frontier acts more or less like an
hourglass by which to gauge the time remaining for
autonomous intensification.

Agrepte Population Data
Population data (using government estimatesl were held
constant in the preceding calculation of per capita arable
land to highlight differences between FAO and government
estimates of land availability ·,t the national level. Nonethe­
le!:>s. wide differences also exist in the population data.
Ethniclty and population growth are much more explosive
Issues in some countries than in others and affect statistics
differently. Whereas Kenya and Malawi have routinely
published data on changes in the ethnic composition of the
population. a census cannot be conducted In Nigeria
because the publication of such information might spark a
political controversy. Cameroon and Senegal did not
conduct national censuses in the 19605. and Nigeria has not
conducted a census since 1963. 12 The 1963 census figures
were themselves considered overinflated. with the result
that government and World Bar.!( projections to the year
2000 differ by as much as 16 percent. or 23 million persons.
The lack of agreement between population estimates is
reflected in Table 3.

Despite the Inconsistencies in data. overall high rates of
population growth-generally about 3 percent a year and
around 4 percent in Kenya-leave little room for doubt
about growing demographic pressure on the resource base.
Table 4 shows that rates of population growth have risen in

14

all cases since the 19605. and are projected to continue at
high rates through the year 2000. The question of how to
effectively channel new demands for land. food. Income.
and fuel into a productive force for development becomes
all the more pertinent in view of the limitations of the
Boserup model and the inadequacy of autonomous Inten­
sification to accommodate high rates of growth.

Urbanization is more advanced In West Africa. where
about one-third of the population lives In cities and towns
of at least 5.000 persons. but rates of growth in urbanization
are much higher in East Afrlca. l ] For cameroon. Nigeria. and
Senegal. the urban population Is projected to In~rease by
5.7. 5.4. and 4.5 percent a year. respectively. from 1985 to
2000. whereas In East Africa. the urban populations in
Kenya. Malawi. and Tanzania are expected to grow by 7.0.
8.3 and 7.6 percent a year. respectively (see Annex 71. Very
little Is known about the Important subject of rural
migration or the nature of the rural/urban/rural migration
in most MADIA countries. with the exception of Kenya and
Malawi. which have much better data than the other
countries. Migration away from agriculture can relieve on­
land pressure in per capita terms. but if there Is no
technological change in agriculture that increases labor
productivity. increased urbanization only changes the terms
of trade in f~vor of the food crop sector (Lele. Oyejide. et
aJ. 1989).

Estimated Carrylnl Capacities'·
The FAO. In coordination with the United Nations Fund

For Population Activities (UNFPA) and the International
Institute for Applied Systems Analysis (IIASA). has calcu­
lated the maximum amount of calories that could be
produced In each country to determine its carrying capac­
Ity. based on agrocllmatic conditions and varying levels of
Input use. IS The results are necessarily rough. because they
rely on a technical rather than a social estimation of Ideal



Tlble3
Comp!rleon of FAO, IBAD Ind nltlonll populltlon dltl: Inltlll, pre.nt, Ind pro~ted (In thouundl)

ealt AfrlC8 We.t AfrlC8
Populltlon V..r Kenya Mallwl Tlnzlnll Clmlroon Nlgerll Senegal

Initial (Census of 1960s) 10,942a 4,04Dk 12,313m NA 55,67Qll NA

Present Total
National (Census of 1970s) 15,327a 5,547k 17,036h 7,761' NA 5,069bb

National (current eslimate) 1985 2O,2oob 7,2QQk 21,3830 10,1301 96,12511 6,478cC
FAOc 1985 20,600 6,944 22,499 9,873 95,198 6,444
IBROd 1985 20,000 7,000 22,000 10,000 100,000 7,000

Present Rural
National 16,596- 6,2761 18,389P 6,571 8 67,288% 4,34()dd

(as %of total) 82% 87% 86% 65% 70% 67%
FAOII 1985 16,242 5,440 18,574 6,036 63,484 5.121

(as %of total) 79% 78% 83% 61% 67% 79%
IBROII 1985 16,000 6,160 18,920 5,800 70,000 4.480

(as %of total) 80% 88% 86% 58% 70% 64%

Projected Total 2000
National 37,505" 11,783k 34,066l1 16,682Y 140,220Y 10.093"
IBROI 36,000 11,000 37,000 17,000 163,000 10,000

Projected Rural 2000
National 26,1031 8,837k 25,073' 8,341 w 77,121" 5.955"

(as %of total) 70% 75% 74% 50% 55% 59%

Source: World Bank 1987; FAO 1986; and National Data.
• Kenya Central Bureau of Statistics 1981.
b Kenya Central Bureau of Statistics 1987.
c FAO 1986a.
d World Bank 1987.
- Kenya Central Bureau of Statistics 1987b. Calculated from 15.1 percent

level of urbanization in 1979 and projected level of 30.4 percent for
2000, to obtain 1985 figure.

r FAO 1986a. Referred to as "Agrlcu"ural Population."
II World Bank 1987, except for Malawi, World Bank 1986.
h Kenya Central Bureau of Statistics 1985.
I World Bank 1987.
j Kenya Central Bureau of Statistics 1985. Level of urbanization for

Kenya in year 2000 given as 30.4 percent
k Malawi N~'ional Statistical Office 1984a
I Malawi National Statistical Office 1984a. Rural population derived by

projecting from urbanization level of 8.5 percent of total population in
1977 to 25 percent in 2000.

m Tanzania Cen~ral Statistical Bureau 1969.
" Tanzania Bureau of Statistics 1981.
o Calculated by projecting 1978 base to year 1985 at 3.2 percent The

rate of growth came from Vol. IV of the Demography of Tanzania.
Ministry of Finance and Planning and the Demographic Unit!
University of Dar es Salaam. p. 231. Table 14.3.

P World Bank 1987. Government estimates unavailable.
q Projected from 1978 base at 3.2 percent per year to 2000.

crop allocation. Despite Inaccuracies. the study Is Important
as the first and only systematic attempt to quantify land
potential In Africa. The results have heen applied In many
forms (Blnswanger and Pfnpll 1988; Oram 1987) and are
highly relevant to our current study.

The evidence presented In the FAO/UNFPA/IIASA study
on carrying capacities suuests that of the six MADIA
countries, Kenya Is least able to produce enough food at
low Input levels to sustain Its present and projected
population. Looking strictly at arable land availability using
lovernment definitions. we find that Malawi. Nigeria. and to
a lesser extent Senegal all face similar land constraints. The
study results are complicated by the various assumptions
used In the assessments. which Include production from
ranaelands and fallow lands.

The most meaningful way of Interpretlnl FAO's assess­
ment Is to use the data for carryinl capacities from ralnfed
lands alone and to translate them Into terms of ,"i"i,"u,"

, Rural population derived from WDR estimates of 6 percent urbanized in
1965 and 14 percent in 1985 and then projecling to 2000.

, Cameroon Bureau Central du Recensement 1978.
1Projected from 1981 at 3.1 percent per year to 1985. Rate of growth

cited in Sixth Plan.
U Level of urbanization calculated by government to be 35.13 percent in

1985. From Sixth Plan.
Y 1985 base projected at 3.23 percent growth per year. From Sixth Plan.
w World Bank Cameroon Country Economic Memorandum 1987.
• Nigeria Federal Census Office 1963.
YLele, Oyejide, et al. 1989. Population projected from 1963 base at 2.5

percent per year growth, except for Lagos. which was projected at
an estimated rate of 4 percent

Z World Bank 1987. No govemment estimates available.
aa World Bank (Nigeria) 1981.
bb Senegal Bureau National du Recensement 1982.
cc Minist6re du Plan et de la Cooperation 1985.
dd ~n6galMinist6re du Plan et de la Cooperation 1984. Latest available

Government of Senegal estimate for rate of urbanization Is for 1982
(at 32 percent). Projected to 1985 at 1.45 percent

.. National 1985 figure projected at 3 percent (World Bank 1987) to
2000.

" Rural popUlation derived from urbanization estimates for 1965 (27
percent) and 1985 (36 percent) (World Bank 1987) to get rate of 1.45
percen~ projected to 2000~m 1982 level of urbanization.

Tlbll4
Alt.. of growth In populltlon, 1810-2000 (In percent per
Innum)

Country 1_·70 1870-82 19I0-88 1181·2000
(PfOIICteel)

Kenya 3.2 4.0 4.1 3.9
Malawi 2.8 3.0 3.2 3.3
Tanzania 2.7 3.4 3.5 3."

Cameroon 2.0 3.0 3.2 3.3
Nigeria 2.5 2.8 3.3 3.3
Senegal 2.3 2.7 2.9 3.0

Note: The Nigerian govemment uses the rate of ".0 percent growth for
Lagos and 2.5 percent for the rest of the country. As a result its
estimates are 18 percent lower than the Bank's for the year 2000.

Source: World Bank 1984; 1988.
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amounts of ralnfed arable land required to support one
person. A ,"i,,;,,,"," laNd rttf"irt"'tNl Indicates the relative
average productMty of the land. based on FAO/UNFPA/
IIASA assumptions.16 We compare these figures with those
we have already calculated. the government-estimated
amounts of arable land available per person. The results
are presented below. One observes that for Kenya. Senegal.
and Nigeria. the minimum "low-Input" requirement is
greater than the 1985 per capita available land and that this
situation will extend to Malawi by 2000. Only with Increased
Input levels and/or major land Improvements (such as
Irrigation) will these countries be able to meet food needs
on a sustainable basis. Another possible way of Interpreting
the results is that growing conditions. including land quality.
are poorest in Kenya and Senegal because minimum
ralnfed land requirements are highest there.

TableS
Per c.plta land requlrementa and land lVallabillty, rllnfed
lreble land (In hecta,.. per peraon)

Ralnfed land l'!CIulrement Annable ralnfed land
Low Intermedlat. (govern"""t .tlmat.)

Country Input. Input. 1••5 2000

Kenya 2.8 0.6 0.7 0.4
Senegal 2.7 0.5 1.6 1.0
Tanzania 1.1 0.3 2.3 1.4
Nigeria 0.9 0.2 0.7 0.5
Malawi 0.6 0.2 0.7 0.5
Cameroon 0.4 0.2 3.5 2.1

Source: FAO 1978; National Dala (see Tables 2 and 3).

At first sight such a conclusion Is counterintuitive. Who
would imagine the more fertile parts of Kenya to just be
reaching par with areas in Nigeria. Tanzania. or Malawi? A
look at two further sets of data. however. confirm this view.
First. a comparison of the proportion of cultivable land
occurring in the subhumld or humid tropics shows how
"moisture" advantaged countries such as Cameroon and
Malawi are in comparison with Kenya and Senegal. In such
moist environments, double cropping (e.g.• of rainfed rice)
Is a possibility. and hence the FAO/UNFPA/IIASA study
accords them a higher value than areas where only a single
rainfed crop can be grown. Data showing the percentage of
total cultivable area formed by subhumld and humid
cultivable tropical areas are shown below:

Kenya senepl 'nInzanla Nlprla Malawi cameroon
10% 30% 51% 60% 64% 91%

Second. a look at response coefficients for food crops
provides further support. Although coefficients of variation.
length of growth cycles. and rainfall dependability vary
betw~en Kenya and Nigeria. the high potential lands of
Kenya appear roughly twice as responsive to fertilizer than
land In Nigeria (see Table 6). The MADIA study on fertilizer
documents In detail the range of response coefficients by
ecological zones and population densities (Lele. Christian­
sen. and Kadlresan 19891.

A great deal of documentation accompanies these
coefficients and so one should be cautious about general­
izing them. The responses for Kenya. for Instance. refer to
the so-called high potential areas that receive high levels of
moisture and enjoy deep, fertile solis. Since 74 percent of
the land in Kenya Is arid, however, carrying capacities as
16

Table 8
Fertilizer raapon.. coefficient. for hybrid maize In Kenya,
Malawi, Tanzania, and Nigeria

Source KenY8 Malawi Tanzania Nigeria

Government 15-26 29 5-14
FAO 12-25 27-37 11-14 4-18
World Bank 30 5-8

SoUfCO: lele, Christiansen. and Kadiresan 1989.

calculated by FAO/UNFPA/IIASA are higher on average In
tanzania, Nigeria. Malawi. and Cameroon on an aggregate
basis. Obviously. some parts of Kenya and other countries
will be much more productive In certain crops than will
others. We turn briefly to an analysis of regional cropping
patterns. rainfall. and population densities before closing
the section on aggregate data with a look at deforestation.

SoU and Rainfall Constraints
This section points out some sources In the literature for
analyses on climate and solis In Africa. It cannot be
authoritative, but will try to Indicate prominent research
and Its relevance to Intensification. In addition, It attempts
to correlate population densities and rainfall. and rainfall
level and production possibilities. Production possibilities
afforded by the resource endowments of a given country
determine the Income opportunities available to different
regions. A region's comparative advantage In growing high
value crops such as tea. coffee. or cocoa can Increase
foreign exchange earnings. employment. and Income to the
benefit of different groups. It can speed the process of
Intensification. depending on price Incentives and Invest­
ments In government services. On the other hand. equity
concerns may overshadow the Investment and price Incen­
tives governments are willing to allow particular regions,
especially if regional income inequalities threaten political
stability.

It has been observed by Matlon· (19871 that the solis of
West African semiarid tropics and parts of the humid and
subhumld tropics farther south are far more susceptible to
rapid degradation with continuous use than was previously
thought. Low and variable rainfall makes Intensifying
fertilizer use a risky and sometimes marginally productive
proposition, especlally~ In Sahellan countries such as
Senegal, where fertilizer application can go unused In a dry
season or can be washed away In a sudden downfall (see
Figure 6). Even In eastern and southern Africa, considered
to have slightly more stable agroclimatlc conditions.
Increasing frequency of cropping and shorter fallow periods
are reducing the soli's fertility and undermining Its nutrient
content. The process of degradation has accelerated as
more people are moving onto marginal land with long
fallow requirements.J7 These conditions complicate the
evolutionary movement toward higher levels of technology
and weaken the causal linkage between Increasing popula­
tion densities and agricultural output Implicit In the
Boserup hypothesis.

Broadly speaking. In the semiarid tropics of West Africa
between the 200 and 800 millimeter Isohyets (8 to 20
Inches-see map), crop production Is generally limited to
lower value commodities through systems of mixed crop­
ping: sorghum/millet. groundnuts. and cotton. According to
some. research priorities In these areas (central and
northern Senegal. northern Nigeria. and Far North Came­
roon) should focus on faster maturing varieties that can
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deliver stable yields In the face of declining or erratic
growing seasons (Oram 1987). A counter argument Is that In
the case of sorghum, early-maturing varieties conflict with
traditional mixed cropping with millet and m: 'even Impair
yields If they flower before the rainy seaso, ends (Lele.
Oyellde, et al. 1989).

In higher rainfall regions, between the 800 and 1000
millimeter Isohyets (see map), solis are typically ferrugi­
nous. crusty. and prone to leaching. Clay content Is
generally below 20 percent (Matlon 1987). As a result. these
solis tend to be shallow and have low natural fertility and
poor moisture retaining capacity, as opposed to solis
containing more clay or organic matter. Crop production In
this climate. extending Into southern senegal. the Middle
Belt states of Nigeria. and northern cameroon, Include
more cereals such as wheat and maize and a variety of
tubers such as yams and cassava. Solis are by comparison
much more fertile In the Asian semiarid tropics (Matlon
1987). As a result. response coefficients to fertilizer tend to
be low In many parts of tropical Africa and crop research
must begin to consider new ways of maintaining soli fertility
and Increasing output Even so, fertilizer response Is higher
than In the drier northern regions. Indicating an untapped
potential. The threat of trypanosomiasis, as well as other
pests and diseases. prevents the extensive use of draft
animals In the humid and subhumld tropical regions. and
keeps population densities low, despite apparently higher
potential for a wider range of crops than Is possible In the
North.

Eastward and to the South. In the lower parts of Nigeria
and cameroon. one finds similar problems with solis In the
humid and subhumld tropics. Greater moisture and rainfall
do not translate Into better growing conditions. One
popular study notes:

Rainfall In tropical areas generally Is highly erosive.
Rain causes erosion when It falls at more than 25mm
an hour. Only five percent of rainfall In temperate
areas Is erosive. The proportion In tropical areas Is
around forty percent-much of that at even higher
and more destructive velocities. Downbursts of 100­
150mm an hour are not uncommon-as much rain as
New York gets In an average month (Harrison 1987. p.
36).

Soils with few exceptions are vulnerable to acidification and
other factors, have poor structural stability, and when
cultivated Intensively will be more susceptible to erosion.
Likewise the removal of tree cover has grave Implications
for the structural stability of these solis. The problems of
soli degradation and erosion are especially acute In this
zone owing to high population densities. e.g., In Nigeria.
Some of the more Interesting material stili In experimental
stages coming out of the International Institute for Tropical
Agriculture (liTA) In Nigeria to cope with these conditions
Includes alley cropping with leguminous trees and shrubs.
new cassava varieties. and no-till cropping that Increases
soli fertility and retains vegetative cover. thus minimizing
moisture loss and reducing erosion.

The higher level of rainfall In this area. between the 1400
and 3200 millimeter Isohyets, Is well suited to the produc­
tion of tropical tree crops such as cocoa, 011 palm. and
rubber, and to the root crops yams and cassava. The higher
returns per hectare from the higher value crops. assuming
adequate yields In the humid and subhumld zones. give
the government greater latitude In shaping Its intensifica­
tion strategy,la High value crops such as cocoa enable the
government to extract a margin and stili pass along profit to
farmers; cameroon Is a case In point Likewise, In Nigeria
returns from planting Improved cocoa were fully competi­
tive with wages outside the agricultural sector even at the
peak of the 011 boom, but policy and Institutional con­
straints Inhibited expansion of new cocoa plantings (Lele.
Oyejlde. et al. 1989). The MADIA paper on fertilizer (Lele.
Christiansen. and Kadlresan 1989) explains how exploiting'
regional comparative advantage Is constrained by high costs
of internal transportation and political and Institutional
barriers.

In East Africa. below 400 millimeters of rainfall. few crops
other than sorghum and millet can survive; the diet Is
supplemented by livestock products such as meat. milk,
and blood. Between the 400 and 800 millimeter isohyets.
Including large parts of Kenya and Tanzania, crop produc­
tion Is again limited to hardy and quickly maturing cereals
like sorghum and millet. and to a smaller extent cotton.
groundnuts. and tobacco. In regions with higher rainfall.
between 800 and 1,200 millimeter lsohyets, higher value
grain crops like wheat and maize are possible. as Is the
production of tea. coffee, and pyrethrum In the higher
aitiiude areas of East AfrIca (see map). The returns to labor
per hectare are especially high for tea. coffee, and tobacco;
but In 'nInzanla and Malawi, for Instance. poor prices and
other Institutional constraints to export crop production
have shifted incentives In favor of food crops. Other MADIA
papers that address Issues related to the development of
cotton in anglophone and francophone Africa or structural
adjustment In Malawi point out why, without intensification
efforts on cotton In anglophone Africa or with Improved
malze in Malawi, the elasticity of acreage with respect to
relative prices tends to explain much of the production
response. These papers document how, with Increasing
population pressure and stagnant or declining yields.
overall production Increases are unlikely to occur simply
through price corrections (Lele 1989a; Lele. van de Walle.
and Gbetlbouo 1989).

Solis in East Africa are thought to be structurally more
sound than those In West Africa, but with the exception of
subhumld highlands stili thin and low In nutrients. They will
Initially give hl,her yields using higher Inputs, such as
chemical fertilizer, but will lose that capacity with repeated
cultivation unless supplemented by orpnic matter, such as
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fuel and potential cropland; trees are an Indispensable
component of soil fertility management In tropical ~gricul­

ture. In the drier Sahelian and Sudanlan zones. for instance.
it has been shown that trees not only protect solis against
wind and water erosion and restore subsoil nutrients by
shedding leaves. but they also provide fruits and leaves.
firewood and building poles. bark for cord and medicine.
and thorn branches for fencing. as well as serving as a
critical source of browse for livestock In the dry season
(Gorse and Steeds 1985). Forestry research In these climatic
zones is said to be promising, including the use of plant
tissue cultures for propagating well-suited clones and
symbiotic root microorganisms to enhance the nitrogen­
fixing capacity of certain species.21 The importance of
maintaining soli fertility and stability in the humid rainforest
regions and the potential use of trees as part of integrated
farming systems in the tropics have been pointed out
previously.

What are the long-term effects of deforestation? The
reduction of tropical. high altitude. and other forests has
spawned a great deal of controversy. The Tropical Forest
Resources Project undertaken by the FAO observes:

One of the most serious consequences related to
forest clearing Is the loss of genetic plasma and of the
seed bearers which leads to the complete disappear­
ance of many species. On the contrary the impact of
deforestation on the neighboring zones is much more
complex to assess: changes in water regimes, erosion,
climatic modifications. spreading of diseases. diffusion
of polluting agents. change of carbon dioxide content
of the air (FAO 1981).

Evidence turned up In the MADIA study points to marked
changes In rainfall patterns over the past 20 years. For
instance. annual rainfall In Senegal has decreased by 2.2
percent a year over the past two decades (Jammeh and
tele 1988). The MADIA studies of Nigeria and cameroon
also note a sharp decrease in rainfall In the northern parts
of both countries (tele. Oyellde. et aJ. 1989; tele. van de
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animal manure or humus. 19 The need for constant biological
input underlies the growing Importance of agroforestry for
farm management (Boehnert 1988). Tree cover also helps
reduce high rates of water evaporation that shorten the
effective growing season; solar radiation in East Africa (150­
180 kcal per square centimeter annually) is the higliest In
the world (Collinson 1987). Low levels of rainfall and high
rates of transpiration limit the utility of high solar intake.
which more often than not just bakes the earth.

Deforestation
Deforestation relates back to the second, unforeseen
dynamic of autonomous Intensification. It represents an
acute form of overexploltation of, rather than investment in,
natural resour;es. contrary to the Boserup hypothesis. The
central importance of forests for energy (fuelwood). for food
(browse and fodder). and for environmental stability (soli
and water retention), and their threatened position as the
last easily accessible frontier for development. reinforce the
argument for introducing a more comprehensive land policy
to protect forests and encourage the use of trees in farming
systems. This is why the FAO definition of arable land
available for cultivation is of extreme relevance for policy
governing the use of the forestry sector. Considering that
fuelwood constitutes an estimated 90 to 95 percent of
energy needs for rural populations in Sub-Saharan Africa
and that it is also gathered for sale in urban areas. one
would expect this resource to be in high demand in land­
scarce countries and to observe a close correlation
between population densities and a decline in forest
area.20

The aggregate data presented in this section support this
premise. The four countries under greatest population
pressure correspond exactly to those suffering most from
deforestation.21 Nigeria. for Instance. Is often cited as a case
where the sheer magnitude of deforestation is causing
serious environmental damage. With only .71 hectares of
arable land per person (by government definition). the
country faces depletion of Its tropical forest resources. as
over one-quarter million hectares are cleared for agricul­
tural and other uses td'~ flttlr (FAO 1981). Equally alarming
In relative proportion is the case of Malawi. where popula­
tion pressure Is intense at just .73 hectares per capita of
arable land. It is estimated that 120.000 hectares of
woodland are cleared annually. almost half as much as is
cleared in Nigeria on a yearly basis. If one extrapolates over
10 years. one finds that. because of its small size (91.000
square kilometers), Malawi faces losing up to 24 percent of
Its forest area in a decade (see Figure 7).

New recording methods should among other things
consider removing this category from the calculations of
arable land (as FAO Pr~ductlon Yearbook does); most
governments-gauging by their definitions of arable land
and vague or unarticulated policies-assume that forests
can be brought under cultivation with relative ease and with
few damaging consequences. A controverslai issue is
whether the Kenyan government's clearing of high altitude
rainforest to make way for state tea plantations Is causing
permanent damage. Forest proponents argue that tree
crops serve the double function of retaining soli cover and
generating export revenues. but there is no consensus on
the issue. nor Is there likely to be until more research is
completed. 22 Other high priority policy areas include
promoting tree-planting campaigns at the national level and
moving more land Into state parks.

The role of forests extends well beyond being a source of



Walle. and Gbetlbouo 1989). These trends are alarming In
West Africa because of the more Intense pressure on the
land in the lower rainfall Sudano-Sahelian zones. Although
these trends may be temporary. there is little evidence to
suggest that they do not reflect a permanent change
resulting from tree loss. Most will agree that consuming
forest resources faster than they grow back is causing a slow
but steadily growing environmental crisis.24

Slowly rising population densities may have once been
enough in themselves to bring about positive changes
associated with technological adaptation in production.
resource conservation. and consumption behavior. but
arguably this Is no longer the case in Africa; the transition
to high density populations has been too rapid. There has
been little technological change In agriculture. The tradi­
tional farming systems of bush fallow were meant for low
levels of population. not rapidly rising densities. Th~y make
the need for "Intensification" ar.d changes In farming
systems more urgent. Limited resources. fragile ecosystems.
and skewed incentives make it more difficult for the small­
holder to plan beyond the subsistence horizon. They make
the short-term overuse of resources such as trees and land
rational, if only for immediate survival.

Land PoUcy
In this section a brief presentation is given of the various
approaches taken toward land policy in the MADIA sample
and the Impact they have had on the Intensification
process. The analysis focuses on the East African countries
as they have experienced the more rapid and abrupt
changes In land tenure patterns; despite growing popula­
tion pressure In at least two of the three countries. land In
West Africa has been a surprisingly unimportant Issue in
public discussion and policy formulation.

In Kenya. land titles and licenses to grow export crops
have been far more freely available than in Malawi. as
shown by the fact that smallholder tea hectarage has
increased almost tenfold and coffee hectarage doubled
between 1970 and 1985 (Lele 1989). The World Bank has
consistently supported land registration in Kenya. since the
early 19605. The amount of land registered in Kenya
increased from 1.8 to 6.5 million hectares between 1970 and
1983. constituting 97 pp.rcent of all high and medium
potential land. or. including semiarid and transitional areas.
44 percent of the cultivable land. The share of smallholders
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in total registered land was 43 percent overall. but it was
well over 80 percent in Western. Nyanza. Central. and
Eastern provinces. the heart of smallholder production
areas in Kenya (Lele and Meyers 1987). Institutional rights
to the land for smallholders have played a critical role in
encouraging intensification. but differential access to insti­
tutional credit and a combination of social and ethnic
factors have rendered the land market in Kenya imperfect.

In Malawi. customary rights to cultivate and transfer
smallholder land are conferred by traditional tribal chiefs.
while the expansion of estate agriculture has been deter­
mined by explicit government policies. Burley and f1ue­
cured tobacco production has been reserved for estates
through a licensing policy that accompanies the establish­
ment of leaseholds on "unused" customary land. The
transfer of land from smallholders to estates has contrib­
uted to economic growth through estate production but has
worsened land distribution over time and led to a decline
in average farm size in both sectors (Lele 19B8a). Although
the process of technical change may be slower for small­
holders than for estates. land policy will be for Malawi one
of the most important factors determining future growth In
smallholder productivity (Lele and Agarwal 1989). Without a
clear policy. a three-tier land ownership of estates. small­
holders. and marginal or landless will emerge.

Similarly in Tanzania. smallholder control over land has
suffered as a result of state policy. Tanzania formally
abolished traditional tribal village authority. replacing it
with public ownership of land whereby an individual has no
right of ownership or sale. In fairness to Tanzania. it should
be added that the World Bank's 1963 report provided a
major intellectual justification for the so-called "transforma­
tion approach." The policy of forced "villaglzation" resulted
in the resettlement of more than 9 million people-about
60 percent of the population-into 6.000 villages by mld­
1975. Given the weak soils (the reason for traditionally
sparser settlementsl. the Uj::.lmaa policy toward land
increased environmental stress and led to greater problems
of erosion and deforestation (Lele. van de Walle. and
Gbetibouo. 1989). Attempts at collective woodlots failed
(according to one source because when one sites and
plants a tree. it is tantamount to claiming ownership (Leach
and Mearns 198811. and production of wood-related crops
like tobacco and pyrethrum has declined (Lele I9B8aI.



Interaction between Population Densities, Cultivable Area, and Land
Productivity: Some Empirical Evidence

Figure 8
Distribution of population on total land ar.a
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higher rainfall Sudano-Guinean zone to the South (e.g., the
Casamance and Tambacounda regions of Senegal. the
Middle Belt states of Nigeria, and the Adamaoua region of
Cameroon). Not all the movement has been spontaneous,
as the Boserup model would suggest: Governments have
used a range of policy Inputs to affect the movement onto
these lower density lands. Including producer prices.
regional public Investment, and the development of small­
holder Institutions. Before analyzing shifts In production, we
first consider the regional distribution of population, land
use. and land productivity by region.

Population Densities In Relatlo:n
to QuaUty of Land

"High potential" can be considered in terms of yield and
response to fertilizers or in terms of income-producing
capacity. such as the capacity to grow high value crops. The
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(X-axis: Area. V-axis: Population)

Sources: Cameroon: Sixth Plan 1986; Kenya: ISNAR 1986; Senegal:
Seventh Plan 1985; Tanzania: FAOIIBRD 1987; Nigeria: Lele. Oyejide. et
at 1989; Malawi, National Statistical Office 1988.

DIstribution of Population on Land
A relevant question for designing a policy-led intensifica­
tion strategy involves the location and degree of population
concentration in relation to land quality. Are people more
densely settl~d in the fertile "high potential" areas
(defined by agricultural production and income possibili­
ties). or are settlements-because of such factors as health
hazards-located in drier areas of more limited crop
production potential? To the extent that population densi­
ties are highest in the areas of high land potential, the
answer will determine where future investment priorities in
physical infrastructure such as roads. schools, clean water,
and health facilities will have the greatest impact. Regional
concentrations, and the land base beneath them, will also
figure in policy discussions of where it makes most sense
to promote the use of chemical fertilizers and to direct the
efforts of agricultural research for the quickest returns.

This section therefore tries to sketch the proportions of
population density on a regional basis and to assess the
implications for de'l'elopment planning. Surprisingly. there
is a high degree of population concentration In bot/I land­
scarce and land-abundant countries. Even in large countries
considered to have ample land. the population is very
much more concentrated than usually believed: In camer­
oon, for example, between 70 and 80 percent of the rural
population is concentrated on only 20 percent of the land
(see Figure 8). According to government estimates. over 80
percent of the land remains to be brought under cultiva­
tion. In land-scarce Kenya. the same proportion of the
population is concentrated on even less land. just 10 to 15
percent of total area-but for very different reasons (see
Figure 8). In the case of Cameroon. most people have
tended to avoid the humid tropical rainforest areas (despite
the higher agricultural incomes reported there from the
production of cocoa. coffee. and oil palm) and farm in the
milder climatesi whereas in Kenya arable land forms such
a small fraction of the total that the population is highly
concentrated by necessity.

In fact, only in Kenya was there more or less a complete
congruence between high population densities and high
land potential, although as pointed out earlier people are
now moving to more marginal areas. This congruence has
profoundly affected the regional development of crop
production. It has intensified regional specialization in food
and cash crops. rather than promoting shifts Into areas of .
lower density but good cropping possibilities. In Cameroon.
Nigeria, Tanzania. and Senegal. the population has settled
in the areas of highest "potential" or best cropping
possibilities or lowest risk of disease. but large amounts of
apparently fertile land remain with low population densi­
ties. In these latter countries and in the geographically
smaller and climatically less diverse MalaWi, the Issue of
population pressure on land has been framed largely as a
"North-South" phenomenon; length of growing season and
amount of rainfall are critical In determining the range of
possible population movement. Especially in the West
African countries, there is extreme population pressure in
the drier northern reaches (between 500 and 800 millimeter
isohyets) but an apparent gap of low density areas in the
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Figure 9
Kenya: Per capita high end medium potential lend by
province

Province Coffee T.. Mllze
Smillhoider ElIII. (Smillhoider)

Percent of totll a,..

Source: Jaetzold and Schmidt 1982.

Tlble7
Kenya: Ave,. yield. for selected crop. by province,
selected y..,. (In kilogram. per hectlre)

Central 723 1,286 711 1,700
Nyanza 465 536 1,760
Eastem 420 818 524 850
Westem 356 260 1,960
Rift Valley 250 219 522 2,310
Coast 250 920

Average 538 1,024 688 1,650

Source: Coffee: de Graaff 1986; for 1981/82 only.
Tea: Kenya Ministry of Agriculture; for 1973-1981.
Maize: Kenya Ministry of Agriculture; for 1970-1981.

Heet.,.. ~r peflO"
00'

D. l

Do.

0.5

DoC

003

two are not always synonymous. An analysis of the price
effect on shifts Ip production Is given In Lele (1988a) and
will not be repeated here; we will focus exclusively on yield
data Insofar as they are available.

The substantial regional variation In population densities
Is not apparent in either the aggregate figures or the
distribution curves. The degree of regional variation can be
seen more clearly by looking at the annexes. which give the
regional breakdown In population for each country by
province or other geographical subunit. As mentioned
earlier, the data on land quality and land use cannot be
treated as authoritative In most cases. They are used here
to give a rough Idea of ~ow population is distributed over
w~a' kind of land.

According to the FAO/UNFPA/IIASA study. Kenya faces
the worst land constraint and has the greatest need for
Intensification. This observation Is supported by the fact
that population Is heavily concentrated In the high produc­
tivity areas and, as we saw earlier (Figure I). Is migrating
Into more marginal areas. Roughly 65 percent of Kenya's
population is concentrated on just 9 percent of the land.
which constitutes three-quarters of all high potential (I.e.•
humid and subhumld zones) land. As a result. the amount
of per capita arable land Is lowest in the three provinces
with the greatest proportions of high potential land: Western.
Nyanza. and Central provinces (see Figure 9).25 In fact. while
constituting only 6 percent of the total area In Kenya, these
three provinces support almost 50 percent of the total
population.

TWo points bear mentioning with respect to crops yields:
first, yields in the high potential areas of Central province
for tea. coffee. and maize are on the order of two to three
times higher than in the drier parts of the country such as
the Coast province and sections of the Eastern province.
Second. yields have not improved significantly In the small­
holder sector due to increased production on marginal
areas (Lele and Meyers 19861. 'Table 7 Indicates that the
Central province has a clear advantage In the production of
coffee and tea. Striking in the data Is the difference In yield
between smallholders and estates; estate yields for coffee
approached I metric ton per hectare in 1981. whereas small­
holder production lagged behind at an average of .53 metric
ton per hectare (see also Lde and Agarwal 1989). Small­
holder coffee yields were highest in the Central province. as
were smallholder tea yields-generally 25 percent higher
than in its closest competitor. the Nyanza province. for the
period 1973 to 1981. Nonetheless, the tea subsector In
Kenya Is also remarkable for Its consistently equitable high
rates of growth. For all provinces, growth In production
fluctuated less than 1.1 percent. between 11.8 percent In
Central and 10.7 percent in Nyanza. Thus, while output
shares and yields may differ significantly, growth In produc­
tion was largely balanced over the 1973-82 period (see
Annex 3). The Rift Valley and Western provinces have a
distinct advantage in the production of staple foods.
reflected In their superior yields In maize production.

In Cameroon. almost 50 ptr"ft' of the population Is
concentrated In the fertile western Highlands and the high
rainfall western lowlands. which cover less than 20 percent
of total area. Data from the 1984 Agricultural Census and the
Dllan Diagnostic Indicate that on the whole the Intensity of
land use (as measured In percentage of area planted and
fallow) Is below 35 percent. but as expected Is most Intense
In the more densely populated areas such as the \\'estern
Highlands region (see Figure 10). Similarly, the proportion
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Nigeria has lost its former position as a supplier on the
world market. Given Intense population pressure In the
South. which has from 200 to 500 persons per square
kilometer. the government Is moving to develop Its less
densely settled areas. Since the 011 boom and Sahellan
drought of 1973. two Important policy Instruments used to
promote Its objective of Increasing food production have
been fertilizer subsidies and the construction of large-scale
Irrigation schemes In the Northern region (Lele, Oyejlde. et
aJ. 1989). Those famfllar with Nigeria expect that the
greatest room left for area expansion Is In the lower density
Middle Belt states with an estimated 53 persons per square

lying fallow appears to be lower In the higher density
regions such as the Far North. The data should be taken as
a rough approximation as they are derlverl from two
different sources, but they Indicate a correspondence
between cultivated area and population densities. further­
more, lable 8 Indicates that yields of high value crops In
these regions were generally higher than elsewhere In the
country. Although the yield data are for a single year (1984.
a dry year) and do not represent an average, they are stfIJ
Indicative of relative land productMty. One of the principal
characteristics of Cameroon, In addition to Its overall land
abundance and relatively high concentration of population.
Is the use of parastatals to promote regional smallholder
development (see Lele. van de Walle, and Gbetlbouo 1989).

Soli surveys completed In 1986 also support the premise
that the West and Northwest provinces show better poten­
tial than either the rainforest areas to the East or the
savannah zones to the North (JFDC 1986). The large
concentration of people In these high potential areas
makes the provision of services and the creation and
maintenance of roads and physical Infrastructure relatively
efficient. and consequently a smallholder-led strategy of
Intensification a realistic and cost-effective way to raise
rural Incomes. Investments In these areas. especially for
transport capacity and human capital. are likely tQ have
strong multiplier effects throughout the economy. not unlike
those envisioned by Boserup as occurring spontaneously.

The lack of accurate data in Nigeria on either land,
population or crop yields makes an accurate assessment
difficult. but It appears that almost 50 percent of the
population Is concentrated In the souffltr" rtli"foresf arta.
Population densities In the southern states are as high as
those found In the East African highlands (see Figure 11).
Before the 011 boom. this area-which covers just under 20
percent of the total area-earned a high agricultural Income
from the cocoa and 011 palm tree crops. Since then. an
overvalued exchange rate. a shift In terms of trade toward
food crops. and unstable marketing Institutions have
undermined the returns from growing these crops, and

TIIM.
cameroon: Ave,. yleldaln the tl'lldltlonll uctor, by province, 1814

Province Averw yield..hecta... (In Id!oarama)
Robult. ANbica

CocoI Co"- CotrM Villi. ....••
Oll'lIm
(lit..)

The North (savannah)
Far North 665
North
Adamaoua 1.445 1.811 2,768

Iouth·c.t. (Tropical Rainforest)
East 202 1,119 2,012 6,906 2.107
cent.r 3n 699 6.535 1,327 20,925 4.438
South 273 341 1.455 15,097 709

W.tern LowIIIndI (Tropical Rainforest)
LiIIorIl 531 1,321 4.295 983 19.154 2.891
Southwest 597 387 4.953 1,581 19,550 1,413

W.tern HIghIlncle (Guinea Savannah)
Northwest 200 726 440 4.213 2.820 17.466 2,827
West 580 706 358 4•• 1,894 29.716 1.323

C8mefoon 381 885 392 4.900 1,987 12,011 1,846

Hole: YIeld IotIII may include more than one harvest for certain crops.
Source: 1884 Agricultural census of C.meroon.
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the majority of the Senegalese-72 percent, including the
population of Dakar-live in the drier Sahelo-Sudanlan
zone (350-600 millimeters per annum). Rainfall is likely to
become more of an issue insofar as it has declined
significantly over the past two decades. The relatively better
performance for casamance and its more favorable place­
ment In the Sudano-Guinean zone suggest greater produc­
tion possibilities for groundnuts as well as other crops;
according to government estimates. over two-thirds of the
arable land in casamance remains to be brought under
cultivation.

Finally, the population in Malawi is largely concentrated
in the Southern region-a full 49 percent of the total. Of the
5.3 million hectares classified as cultivable in the most
recent land survey. 42 percent is already under cultlvation.26

The extent of land use. expressed as the proportion of
cultivable land that is already cultivated. is highest In the
crowded Blantyre agricultural development district at over
60 percent, followed by Lilongwe and Kasungu ADDs. with
just below 60 and 50 percent, respectively (see Flcure 13).
These figures do "ot include land held fallow; they are
merely the crop estimates for total area. Were they to
include land held fallow It Is likely they would approach 100
percent of cultivable land. In fact, If one uses the more
conservative estimate of only 22 percent arable (without
forests). over 100 percent of available land would already be
under cultivation.

kilometer. As pointed out earlier. densities are lower here
than In the North for reasons of health. a factor contributing
to labor shortages In the Middle Belt. The government's
emphasis on promoting regional food crop specialization
and mechanization In the Middle Belt Is underscored by
the recent Import ban on grains and extension efforts In the
North using the World Bank-sponsored agricultural devel­
opment projects (ADPs).

In Thnzania, a land-abundant country. as much as 60
percent of the population lives on 20 percent of the land.
Population in this case is concentrated around the Lake
Victoria Basin (26 percent of the tota)) and the coffee
producing Northeastern Highlands (II percent). areas of
traditionally higher value and higher-yielding crops. Both
these regions have a history of Intensive land use. including
irrigation. but the farming techniques that have evolved
there have to date not been complemented by public
policy to intensify production. Smallholders. for Instance.
receive only one-third to one-half of the world price for
dark-fired and sun/alr-cured tobacco (see Lele 1988a).
Conce.rned about population pressure. the government has
tried to open up new areas of high potential In the
Southern Highlands. This strategy makes sense in the long
term, but in the short run It has high opportunity costs In
terms of returns foregone that would occur more Imme­
diately in the more accessible Northeastern Highlands. The
fiscal problems encountered by Thnzania Illustrate the
dilemma of giving regional equity a higher national priority
than growth In overall production.

In Senegal. there appears to be even less congruence
between population and land potential. It may be that
historical and health-related factors have militated against
the movement Into high response areas. The purposeful
concentration of infrastructure-roads, schools. railways-in
the Groundnut Basin of Senegal. and subsequent settle­
ment by Wolof "visionaries" may. for instance, help to
explain why Its densities are higher than in the regions to
the South. If the data are reliable. Figure 12 shows that In
the most densely populated areas (those in the Groundnut
Basin) farmers are reaching the limit of the area frontier.
Data presented in Thble 9 suggest that crop yields for
groundnuts and sorghum/millet are on average as much as
two times higher in casamance than In the rest of Senegal
but that average population densities there are substan­
tially below those found in the Groundnut Basin: 14 as
compared to 45 persons per square kilometer. Almost half
of the total population lives in the Groundnut Basin. In fact.

Table'
Popul.tlon dIn.ltlea, .v ~rop yield, Ind meln ,.Infllll, by region In Senepl (dlnaltlelln peraonllequ.reldlomet.r;
yield. In metric tona per heet ; ,.Infllilin mllllmet., per .nnum)

Province Populltlon A~yleld. (1 HO-1IIt/So7) h A
ln
vet'lg8mm'!!'nnufllm"

dlnalty Groundnut. Mille rp um J_.
Dakar 2,673 560 470 438
Thies 130 790 460 520
Dlourbel 116 730 460 500
Kaolack et Falick 54 840 610 585
Louga 17 690 320 347
Zigulnchor II

840 1,118Kolda 31 1,O2(l
Fleuve 14 490 390 284
Tamblcounda 6 840 870 825

Source: Jammeh lind ... 1988.
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Figure 13
Intensity of land use and population densities In Malawi by
region
Percent 01 culllvible lind under crop.
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A probable cause for the high concentrations in southern
Malawi is the location of the former capital of Blantyre;
although the capital has moved since independence to
Lilongwe in the Central region. the area around the former
capital-Blantyre ADD-still contains over one-quarter of
Malawi's population. The problem is complicated by
refugee movement onto the land from neighboring Mozam­
bique. Contrary to what one might expect in the Boserup
model. the yield data presented in Table 10 suggests higher
yields in the Central region for maize, groundnuts, and
tobacco, apparently unrelated to population densities.

1\vo other important features in Malawi bear mentioning;
first, Table 10 indicates much higher yields for estate-grown
tobacco, generally twice as high as those found in the small­
holder sector. Lele and Agarwal (1989) document that the
lower yields for smallholders reflect their lack of access to
inputs and better performing burley and f1ue-eured varie­
ties. It is estimated that more than 80 percent of estate
tobacco area is underutilized (Deloitte. Haskins. and Sells
1986). The second salient feature of land use In Malawi is
the apparent decline In yields over time: In the most
Intensely cropped areas like Lilongwe. a decline In soli
fertility has reduced response coefficients for fertilizer on
hybrid maize from 23 to 13 between 1957-62 and 1982-84
(Twyford 1988). This observation squares well with recent
data from FAO showing that. In general. for each 4.000
kilograms per hectare crop of maize. 200 kilograms of
nitrogen, 80 kilogramc; of phosphate. and 160 kilograms of

potassium are removed from the soil (Higgins). Others
argue that soils either have or do not have the major plant
food elements. which if they are there are not easily
exhausted by cropping. If not there they must be added.
Nitrogen is an exception as it is generally very quickly
exhausted. The drain on soil nutrients caused by continu­
ous cultivation and reduction in fallow periods underscores
the need for more resourceful cropping patterns. such as
including leguminous. nitrogen-fixing shrubs in the plot.
Also, changing the structure of output to higher-yielding
and higher value crops-both a function of policy-will by
producing higher incomes alleviate the pressure brought to
bear by increasing population.

The main thrust of this section has been to point out the
production possibilities of the various regions where
populations are concentrated. and what the implication is
for a policy-led approach to intensification. In countries
where population is highly concentrated on the most
productive lands, investment choices are easier from an
economic standpoint: The marginal cost per head of
extending smallholder services. such as credit. marketing
channels, and inputs are small given the potential returns.
Elsewhere. investments In infrastructure and social services
are more costly but may be required to attract population
to underutilized land. The Casamance region in Senegal or
the Southern Highlands in Tanzania are cases in point.

A final note before closing this section: Investment
decisions must be extremely sensitive to the social con­
straints to migration, such as ethnlcity. Latent antagonisms
may rise to the surface with migration. The long-standing
antipathy between the Wolof, for example, who dominate
the Groundnut Basin, and the Diola. a non-Muslim group
inhabiting the lower Casamance, is likely to complicate
migration In Senegal. One observer notes that:

if the relatively well-watered Casamance is to become
an agricultural growth area for Senegal. the Diola will
have to be given a greater share of national resources
and be represented in the elite ... If "development"
comes in the attache cases of northern technocrats,
the unhappy story of the Southern Sudan or even of
East Pakistan may well be repeated (Waterbury 1989).

Similarly, ethnic tensions between the Hausa of the North
and Yoruba and Ibo of the South may interfere with
planned development to induce migration Into the lower
density Middle Belt states. Interregional migration has
reportedly more or less stopped since the civil war. but
even before that, migration to the Middle Belt from
adjacent areas In the North and South appears to have
been largely confined to homogeneous ethnic groups (Lele,
Oyejide. et al. 1989).

Table 10
Average yield. for ..Iectld crop. In Malawi, by region (In kll~,.ml!hectare)

Region Maize Groundnut
Smallholdere Only

(198.-87) (198.-87)
Eatate

(1970-85)

Tobacco
Smallholder
(1984-88)

Northern 1,190
Central 1.280
Southern 880

Average 1,110

Source: Ministry of Agriculture Spreadsheets 1987.
Estate 'robacco: Tobacco Control Commission Circulars.
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Source: Governmenl of Cameroon 1985.
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land in Senegal would force people into the Casamance
area to exploit its apparent higher yields in crop produc­
tion. However, variables other than population density
appear to be affecting the natural processes of autonomous
intensification (here. area expansion) observed elsewhere
by Boserup. These variables include social and ethnic
factors. the choice of crops grown. the prices received for
those crops. and public expenditure. Even though one
region may be densely settled-for reasons of better
infrastructure, social services. or climate-it does not
axiomatically lead to higher Incomes. Incomes also depend
on the congruence between land potential and adequate
labor to produce high value crops. Incomes are higher in
the low density areas of Cameroon. for example. because
the crops grown there. cocoa and all palm, fetch a premium

OD (Populltlon denllty by province, 1115)
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Population Densities and Incomes
Integrally related to the "potential" of the land Is the
Income that derives from agricultural production. In terms
of Income. land potential Is determined by such variables
as.the length of growing season and quality of soli (I.e.• the
standard agronomic definition). as well as by access to land
and secure land tenure. legal right to grow high value crops.
extension. Input and output marketing services. and the
degree of Implicit or explicit taxation of crops. As the level
and quality of these services In developing countries are
largely tied to government Initiative to provide them.
Income potential by region Is as much a function of policy
as It Is of regional resource endowments. The Interaction of
smallholders and government changes the simple dynamic
outlined In Ooserup's model. especially when land
becomes scarce throughout a country. The evidence uncov­
ered from the MADIA sample suggests that Income levels
do not always follow population densities. in either land­
abundant or land-scarce countries.

The point can be illustrated by taking two extremes. In
Cameroon. for Instance. It- Is estimated that 80 percent of Its
arable land remains to be brought under cultivation. Given
appropriate cultivation techniques (retaining vegetative
cover), It has a wide margin for area expansion. The highest
agricultural Income-earnlng areas In Cameroon were those
areas ledSt dmstlfl pop",,,ttd (see Figure 14); the high density
areas received lower Incomes. based more on the sale of
food crops than of what are traditionally termed cash crops
(see Figure 15). These findings relate back to the definition
of lIi,,, pote"ti,,1 land that looks more at income and
therefore uses value of crops grown to measure land
potential. as opposed to FAO definitions that classify
potential simply In terms of soli quality and rainfall
patterns. The data suggest that people chose to forgo the
better Income opportunities of the tropical rainforest areas
and instead are concentrated In regions of more moderate
climate.

In Senegal. by way of contrast. populations are concen­
trated In the high income areas. The production of ground­
nuts. Senegal's principal export crop. Is concentrated In the
high density Groundnut Basin. Four-fifths of total groundnut
production accrues to the regions in the Groundnut Basin.
and close to 50 percent Is produced In the Sine-Saloum
(Kaolack and Fatlck) region alone (see Annex 31. The latest
available data from 1975 suggest that almost one-third of
total crop Income. or 22 billion CFA. accrued to the Slne­
Saloum (see 1able II). The higher density Groundnut Basin.
with 49 percent of total population. received 58 percent of
total rural Income In 1975. with well over two-thirds of Its
total income derived from crops. Waterbury (1987) argues
that the Groundnut Basin also had preferential treatment In
Institutional arrangements in the colonial era for marketing
groundnuts and In some years received substantially more
than the world price. The lack of more recent data on
Income makes it hard to assess what has happened in more
recent years. especially In light of erratic and declining
rainfall and soli erosion. But It Is evident that development
of the Basin is no more the priority It once was. Lele.
Christiansen. and Kadlresan (1989) have documented that
fertilizer consumption has virtually collapsed in the
Groundnut Basin. and that Investment has shifted to
irrigated rice production In the Fleuve region.

These two cases contradict a commonsense Interpreta­
tion of the Boserup hypothesis: One would expect. all
thlnp being equal. that the acute demand for productive
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Table 11
Rurllinco..... by lOurce and !"!PIon In senegll, 1975 (In billion. of 1975 CFAj per clpllalncomeln 1975 CFA)

Crop.a. Total rural Tolel per CIIplt.
!!!glon Crop. Llve.lock FI.hlng Fore.try % of lotiI Incom. Inco.... 1975

Dakar 1.3 0.7 5.7 1.3 14% 9.0 10,088

Groundnut Basin 45.3 7.5 4.4 4.7 73% 61.9 31,313

Thies 9.9 1.4 3.1 1.9 61% 16.3 24,291
Diourbel 13.7 3.0 0.6 79% 17.3 41,051
Sine-Saloum 21.7 3.1 1.3 2.2 n% 28.3 28,597
Louga

Outlying Regions 20.3 9.8 3.9 2.4 56% 36.4 24,493

Casamance 12.8 4.4 1.5 1.0 65% 19.7 28,143
Saint Louis 3.4 3.4 2.4 0.8 34% 10.0 19,563
Senegal Oriental 4.1 2.0 0.6 61% 6.7 24,367

Total Senegal 66.9 18 14 8.4 62% 107.3 21,992

Sources: Jammeh 1987. Population densities from Seventh Plan for 1985, 19, table 4. Per capila incomes calculated by dividing total rural income by
1976 population figures.

Source: National Statistical Office 1984b.

Source: National Statistical Office 1984b; 1988.
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on the world market. and even though the government of
Cameroon taxes cocoa production heavily. farmers still
receive a healthy margin. this would be impossible under
the production of low value crops.

Just as in land-abundant Cameroon. Incomes In land­
scarce Malawi are highest per household in regions of lowest
populatioN deNsity (see Figure 16). Kasungu. Ngabu. and
Karonga are the lowest density ADDs (57. 54. and 34
persons per square kilometer, compared to the national
average of 76) but they have the highest average household
Incomes, at 213, 143, and 142 kwacha a year. respectively
(about US$70-IOO). In the high density areas, land is so short
that small farmers have difficulty earning an adequate
Income from crop production. Despite the greater role of
agriculture In the Malawian economy, crops contribute only
34 percent to total rural household Income. The dominant
source of Income for smallholders Is business or trading, at
27 percent of the total; the second largest source of cash
Incorne Is food crops, at 23 percent of the total. Cash crops­
generally higher value crops typically grown for export­
contribute only II percent on a national average to small­
holder Incomes (see Figure 171. The data Indicate that
where crops have contributed significantly to total house­
hold Incomes, the absolute level of Income Is higher. The
observation Is consistent with the literature on Asia that
emphasizes the Importance of agriculturally-led growth
(Mellor and Johnston 19841. Were the government to allow
or encourage the production of higher value crops, It could
potentially alleviate the land constraint by raising the
Incomes of smallholders.

In Kenya and 'tanzania, high Incomes were found In areas
of high population density, but lack of recent data makes It
difficult In the case of 'tanzania to assess the Income effects
of shifts In production to the Southern Highlands. For
Kenya. a high correspondence between population densi­
ties and good land quality means that Incomes have
tended to be higher and remain localized In the areas
growing high value crops. 'nIble 12 Indicates that the 1974­
75 survey. the last to Include Income data, shows that over
half of the households surveyed In the Central and Rift
valley provinces of Kenya earned more than 3,000 Kenya
shlllinp. Likewise. the mean value of farm assets for the
two provinces was substantially above those found In other
provinces. The Nyanza. Eastern, and Coast provinces had



10% 4% 5% 4% 16% 5% 7%
8% 10% 9% 12% 10% 21% 12%

14% 21% 26% 26% 9% 29% 22%
14% 17% 13% 13% 15% 15% 14%
10% 15% 15% 11% 10% 10% 12%
15% 20% 13% 14% 15% 9% 14%
11% 4% 11% 4% 8% 7% 8%
17% 8% 8% 17% 17% 3% 12%

Tible 12
Percent..dl.trlbutlon of holding. by houMhold Income group .nd mean v.lue of ....t. per holding by province (1974nS)

Income Group Cent...1 COMt e..tem Ny.nz. Rift V.lley We.tem Tot.1

Less than 0
0- 999

1,000-1.999
2,000-2,999
3,000-3.999
4,000-5,999
6.000-7.999
8,000 and over

Mean Value of Farm
Assets 11,233 7.397 6,438 4.357 10.327 4,471 6.905

Note: Mean Value of Farm Assets includes land, buildings. farm equipment, transportation equipment, livestock, crops in store. planted crops, and inputs
in store.

Source: Integrated Rural Surveys 1974-1975.

lower proportions of households above the 3.000 Kenya
shilling mark. and the Western province had the lowest-70
percent below the 3.000 Kenya shilling line. Remarkably,
only the Rift Valley had a higher proportion of households
earning no cash Income than did the Central province. at 16
versus 10 percent. Indicating a concentration of subsistence
farmers In the two most well-to-do provinces. The apparent
distribution problems In these two provinces point to the
need for more accurate and up-to-date information to
assess the effects of rapid growth In high potential areas.

Although data on regional income are even more limited
in Tanzania. It appears that the traditionally most densely
populated districts (Klllmanjaro, Mwanza) also received the
highest incomes. However. owing to shifts in production
from North to South. the picture may have changed. In
former times the coffee-producing Klllmanjaro region had
the second-highest regional GOP (1970). after Dar es salaam
(see Annex 2). More recent data on regional incomes are
not available, making it difficult to distinguish whether
incomes stili follow population densities as they do in
Kenya. Other piecemeal data on fertilizer consumption.
investment in roads. and marketed surpluses of tobacco.
tea. coffee. and maize suggest a clear shift away from the
northeastern and Lake Victoria areas toward the South.

The specialization in high-value crops by certain regions
such as the Central province or Northeast Highlands raises
interesting questions about regional comparative advan­
tage. In the next section we examine the shifts in produc­
tion in the most important crops, treating the shifts as
outcomes to autonomous changes arising from localized
population pressure (autonomous intensification); supply
response to price changes; supply response to regional
Investment patterns, and supply response to other non­
price factors such as institution-building at the regional
level.

Population Densities and Reetonal Crop
Production
Data on regional crop production over time-insofar as they
are available-Indicate a shift in production among regions.
generally away from high density areas. and apparently
owing more to policy Initiatives than to spontaneous
migration. Only In Kenya was there no perceivable shift In
marketed production. a fact attributable to the apparent
congruence between population concentrations and crop­
ping potential of the land. In Tanzania. as mentioned above,
government irwestment policy encouraged production in
28

the low density Southern Highlands. In Senegal. invest­
ments in irrigation in the Fleuve region have caused rice
production to shift to the North and away from Casamance.
Reliable time-series data for Nigeria. Cameroon. and
Malawi are not available, but there too it appears that
production has shifted Into lower density regions. The
spontaneous movement into new areas sits well with the
Boserup model. but as the following sections try to
demonstrate. the picture is somewhat more complicated.

Food crops
We begin by looking at maize in East Africa, because it is
marketed and records of official purchases are readily
available. While there is a good deal of informal marketing,
official sales nevertheless provide some important insights.
In Kenya, for example. maize is produced throughout the
country but in largest quantities in the Rift Valley. Between
1970 and 1985. 38 percent of maize production on average
came from Rift Valley. from 27 percent of the area under
cultivation (see Annex 4). The Eastern province. which grew
by I percent in production and 4 percent in area, registered
a 26 percent share of total area on the average. but
produced only 13 percent of total output. The lower returns
on the increased area in Eastern province may indicate an
expansion onto marginal lands.

Furthermore. the Rift Valley sold the highest percentage
of maize to the National Cereals and Produce Board (NCPB)
with 63 percent on average, followed by Western province
with a 24 percent share (see Figure 18). These figures are
substantially higher than those given above for total output,
where the Rift Valley had a 38 percent share of production.
This suggests that a large part of the Rift Valley and
Western maize output is channeled through the NCPB,
whereas for other provinces, such as Eastern and Central.
output bypassed the parastatal and was consumed locally.
Central and Eastern provinces. for example. produced 13
percent and 12 percent of total output for maize, but
accounted for only 3.4 percent and 2.5 percent, respectively,
of maize sold to the NCPB for the 1970-84 period. Percent­
age amounts of maize purefl. for CONSU,""tioN are shown in
Figure 19, and confirm this observation; they Indicate that
households in Eastern and Central provinces purchase over
40 percent of their grain (for their own consumption) on the
market. What Figure 19 cannot show is the extreme
fluctuation In regional market dependence. especially in
drought-prone or marginal areas.

The problem of market dependence is complicated by
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Given the high population densities in the northeast, there
Is an urgent need for Intensification of high value crops.

In Malawi. yield differences across regions are not so
large (see Thble 41 as to confer a regional advantage In
maize production. Nevertheless, because of extreme pop­
ulation densities In the Sou~h, regional surpluses have
shifted over time, and two trends stand out. The Central
region emerged In 1974 to become the leading supplier of
maize (see Figure 21 I. Concurrently, the limited data for
sales show an Increasing dependency on the market In the
Southern region, where population pressure Is most
Intense. Between 1983 and 1986. the Southern region
accounted for one-half to three-quarters of total maize sales
from the Agricultural Development and Marketing Corpora­
tion (ADMARCI to smallholders. As referred to earlier,
lWyford documents the decline In response to fertilizers In
this region as It has been most Intensively cropped, whkh
could signal mining of the solis and perpetuate the circle of
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projected decreases In per capita arable land. Little
agricultural land Is available per pelson In these areas
already, and Thble 13 shows that In most cases those
amounts will fall by up to 40 percent by the year 2000. As
population grows, more of the land will be allocated to
maize production. Thblt' 14 Indicates that projected maize
deficits will grow In many districts and that many districts
formerly showing a surplus will record a deficit. Especially
In the more marginal districts. the difference between a
good year and a bad one can have serious Implications;
based on the projections In Thble 14 four out of the six
districts In Eastern province would slip from maize self­
sufficiency to a deficit In maize without a "good" harvest.
The rapid population growth and shrinking per capita land
supply emphasize the need for policy-led Intensification,
especially In countries such as Kenya where little remains
of the area frontier. The MADIA paper on fertilizer explores
the Implications for Input use In high and low potential
areas for both growth and equity; another explores the
Implications for food policy (1.A:!Ie. Christiansen. et al. 19891.

In the case of Thnzanla. as a result of policies such as
pan-territorial pricing that discriminated against the North­
east Highlands. the production of marketed maize shifted
over time from the Northeast Highlands and Dodoma
province to the Southern Highlands. In 1970. the Killman­
jaro, Arusha, and Dodoma provinces accounted for over 64
perrent of National Milling Corporation (NMCI purchases;
by 1987 that figure had dropped to less than one-third.
Regions In the Southern Highlands. by contrast. rose from
about 22 percent In 1970 to over 55 percent In 1987 (see
Figure 20). The shift In marketed production Is away from
the relatively high density regions to the North to lower
density highlands In the South. For the 1978-87 period. for
which data are available, between 40 and 60 'lercent of the
officially marketed surplus was sold In the Coast region.
Including Dar es Salaam (see Annex 2). Even though the
high potential Northeast Highlands have stopped seiling
surplus maize to the NMC. It appears they are roughly self­
sufficient and-with the notable exception of Dodoma­
have not Increased purchases of officially marketed maize.
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Province ""z. belaneea Hlah and medium potent'."and
('000 lIT) Totll Percent Hecta..per perIOn

OIltrtct IIodenIte ,.., Good,.., ....,.rekm. of total
1_ 2000 1. 2000 1115 2000

Nllrobi -79.82 -224.65 -79.82 -224.65

Klambu -46.73 -169.25 -34.34 -151.79 1,248 51% 0.14 0.08
Klrlnyaga 5.84 -7.17 19.10 18.36 950 66% 0.29 0.15
Muranga -35.49 -125.27 -21.29 -97.69 1,808 73% 0.21 0.11
Nyandarua -8.38 -32.24 0.18 -16.94 1,988 56% 0.67 0.39
Nyerl -33.93 -97.93 -24.22 -80.39 1,380 42% 0.22 0.12
Cent,., -118.69 -431.26 -60.57 -328.45 7,374 56% 0.25 0.13

Kllifi -21.« -71.57 -5.91 -41.47 2,541 20% 0.45 0.25
Kwale -29.43 -60.10 -26.50 -69.80 2,085 25% 0.58 0.30
Lamu -3.02 -10.22 -2.02 -7.40 3,887 60% 6.54 3.02
Mombasa -34.32 -79.85 -33.99 -79.20 0 0.00 0.00
TaitalTaveta -6.67 -24.13 -1.11 -14.73 703 4% 0.37 0.21
Tana River -6.18 -29.74 -6.59 -26.64 418 1% 0.32 0.15
Cont -103.06 -275.61 -76.22 -239.24 9,634 12% 0.55 0.30

Embu -11.37 -11.37 -3.99 14.84 800 290/0 0.23 0.12
Islolo -2.18 -3.03 -0.86 1.49 0 0.00 0.00
Knui -36.98 -38.89 -29.04 0.65 2,902 10% 0.48 0.27
Machakos -22.91 -3.73 53.51 234.70 3,657 26% 0.27 0.14
Marsabit -9.01 -28.33 -7.80 -24.20 0 0.00 0.00
Meru -34.17 -20.63 -16.38 40.19 2,870 290/0 0.27 0.14
Eatern -116.62 -105.98 -4.57 267.47 10,229 7% 0.29 0.15

Garlssa -2.37 -8.77 -2.37 -8.76 0 0.00 0.00
Mandera -1.96 -3.74 -1.97 -3.75 0 0.00 0.00
Wajir -2.62 -7.88 -2.62 -7.88 0 0.00 0.00
North Eatern -6.95 -20.39 -6.95 -20.40 0 0.00 0.00

Kisli -13.35 -65.20 -0.12 -38.52 1,925 88% 0.16 0.09
Kisumu -35.77 -67.48 -33.12 -82.61 1,597 76% 0.24 0.13
Siaya 3.81 -26.68 23.15 6.64 2,039 81% 0.31 0.19
South Nyanza -1.43 -35.30 18.00 2.78 4,124 72% 0.37 0.22
HyMU -46.74 -214.66 7.92 -111.71 9,685 77% 0.27 0.15

Barlngo -18.76 -43.21 -16.42 -40.29 1,976 20% 0.77 0.46
Elgeyo Marakwet 21.32 35.83 33.91 51.55 1,104 48% 0.67 0.63
Kajiado -6.31 -40.49 -5.50 -34.33 311 2% 0.15 0.07
Kerlcho 44.77 81.85 72.94 144.90 3,354 85% 0.41 0.23
laikipia -5.10 -28.98 -0.63 -19.19 1,330 14% 0.69 0.30
Nakuru -8.49 -24.38 0.57 4.39 2,678 46% 0.36 0.17
Nandi 99.13 177.40 127.27 229.89 1,926 700/0 0.49 0.30
Narok -10.71 -53.23 -6.49 ""'.00 5,435 34% 1.87 0.89
5amburu -9.71 -17.09 -9.37 -16.39 0 0.00 0.00
Trans Nzola 98.21 183.09 121.01 236.88 1,550 75% 0.41 0.18
Turkana -20.80 -20.62 -20.77 -20.68 0 0.00 0.00
Uaaln Gishu 43.72 74.70 52.10 93.83 2,781 82% 0.68 0.33
West Pokot -2.54 -SO.14 1.78 -43.54 1,368 15% 0.60 0.27
RlftVllley 222.73 274.73 350.38 545.09 23,840 15% 0.55 0.29

Bungoma 28.63 53.53 43.80 88.72 1,992 65% 0.30 0.16
Bulla 0.08 -26.05 8.69 -9.63 1,349 83% 0.35 0.18
Klkamega 43.58 101.39 85.37 198.23 2,548 73% 0.20 0.11
W.tern 72.29 128.87 137.88 279.33 5,889 72% 0.25 0.14

TolII -176.88 -868.95 268.03 167.43 66,652 12% 0.33 0.18

Note: For maize balance 15% deducted for fodder and losses. Assumes 2.5% overall yield growth distributed in accordance with districts' growth
pdenIlal. Area growth 1% in Central, Nyanza, and Westem prov!nc., oIherwlse 2%.

Some have expressed doubls about the district maize balance results In thislable. For instance, G. Stem observes, " •.•Machakos production
fluctuates between feat and famine depending on the weither, but II is hard to believe that in a favorable year, by 2000 lis surplus would be second in
the country and very close to first•••• Kaklmega dill (arel/so) surprising. At one time, the district (called North Nyanza) included Busia and Bungoma,
and it was Bungoma that generated major surpluses•••• (II is) hard to believe that Kakamega with some of the most densely populated areas could
ge"erate sizeable surpluses. One can divide the district into the heavily populated South that will be as or more food deficientlhan Kiambru district; a
reuonabIy "-sufllc:ient, fairly heavily populated center and a potential surplus, less densely populated North. The SUrpluses In the North could not do
more than meet the deficit of the South" (Personal communicltion with the authors).

Source: Maize BaIanct and Population Data: Glthongo & Aasocllt. 1983. Agricultural Land Statistics: Farm Management Handbook of Kenya Vol. II, as
30 reported in ISNAA 1888.
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Dakar 2.673 31.2% 21.7%

Groundnut Basin 49 28.2% 13.5%
Thi6a 130 10.7% 5.0%
Diourbel 116 3.4% 0.2%
Kaolack et Fatick 54 10.7% 5.0%
Louga 17 3.4% 3.3%

Outlying Regions 14 30.0% 23.7%
Ziguinchor et Kolda 31 11.5% 9.7%
Saint Louis 14 11.5% 10.0%
Tambacounda 6 7.0% 4.0%

Nonlocal 6.0% 40.0%

Tot.15enIg.1 26 95.4% 98.9%

Source: John Waterbury 1986; Population Densities from Seventh Plan
1985.
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Figure 22
Production of ••tat. tob.cco In Mal.wl by region, 1980-85

flows are from the West province. while the primary
destination is the Littoral province. As we saw earlier. the
proportion of income derMng from food crops was highest
in the Northwest and West provinces. at 79 and 57 percent
of the total. respectively.

Nonfood ClVPS
Shifts in the production of high value export crops among
regions were most significant in Nigeria. tanzania. Malawi.
and to a lesser extent Cameroon. In all four cases. the shift
away from the traditional centers of export production
resulted from explicit policy objectives. not from spontane­
ous or autonomous migration as might be thought under
the Boserup paradigm. Although It Is common sense that
policy will fl8ure largely in the structure and location of
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lower crop yields and greater market dependence.
Data for West Africa are more scarce. making It hard to

point to areas of food surplus or deficit. In Senegal. for
Instance. It appears that the country as a whole Is shifting
Into sorghum and millet. Its share of total cultivated area
grew from 42 percent In 1963 to 53 percent In 1987. Jammeh
and Lele (1988) argue that the shift Into millet and sorghum
reflects an attempt to manage climatic uncertainties and
reduce risk. The most dramatic increase in area and
production occurred In the densely populated Groundnut
Basin. particularly In the Sine-Saloum (Kaolack and Fatlck)
region. where between 1961 and 1976 area and production
doubled. from 157.000 metric tnns to 322.000 metric tons.
dropping slightly In 1987 to 290.0\."0 metric tons (see Annex
3). The problem of area expansion In this high density
region Is compounded as we saw earlier by the fact that.
according to government estimates. little arable land
remains to be brought under cultivation in these regions
(refer to Figure ,22). Area and production of sorghum and
millet rose much less In the lower density Casamance
region. which Instead showed a steady Increase In maize
production and variable performance In rice production.
Rice production increased In the Irrigated northern Fleuve
region. The lack of data on officially marketed production
makes It difficult to pinpoint food surplus areas. but from
production data It appears that the shift In food crops has
consisted mainly of a diversification In the better watered
regions to the South and more rice production in the North.
While this Is a desirable move in principle. the remoteness
of these regions and their very small populations make
Improvements in employment and Income generation less
effective than would be the case If the Groundnut Basin
were the focus of development

In Cameroon. Information on marketed production Is
available from survey data only for 1984. which was a
drought year. The Northwestern Highlands accounted for
over half the marketed maize (100.000 metric tons). just
under a third (122.000 metric tons) of the plantain. and
about one-quarter of marketed cassava (85.000 metric tons).
making It a food-surplus region despite Its high densities
(see Annex I). Gavlria (1988) points out that the mal"r food
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In Malawi, it Is striking that the government policy
favoring estate agriculture led to the dramatic expansion of
such production throughout the country. even In the high
density Central and Southern regions. One consequence of
estate agriculture in areas of tight land supplies was to
Increase environmental stress on land under smallholders
(see Lele and Agarwal 1989).

In West Africa. a series of price. investment. and institu­
tional policies affected the regional production of export
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agricultural production. It Is Important to underline this
point to dispel the belief that a lJIisstz-f,ire approach to
population growth. by allowing market forces to operate.
will correct for factor scarcltleli.

In East AfrIca. two points emerge: Production shifted Into
low density areas In Thnzania and Malawi, and production
concentrated in the high potential regions of Kenya. In the
case of Thnzania, as pointed out above. the government
encouraged a shift In production away from the Northeast­
ern Highlands to the Southern Highlands. Although total
production of coffee grew at only 2.3 percent and tobacco
at -4.8 percent. the relatively low density Southern High­
lands doubled its share of total coffee production to 25
percent in 1981-85. and increased Its share of tobacco
production from 18 percent in 1970-74 to 60 percent in 1982­
86 (see Annex 2). The redistribution in production was not
associated with substantial growth in overall output. due to
a decline in traditional areas.

In Kenya, the data indicate little change In relative shares
of cash crop production. For the period 1973 to 1981. for
instance. the Central province dominated, accounting for
half of all tea production. A striking feature of tea produc­
tion in Kenya Is that it grew evenly among the provinces.
generally above 10 percent a year (see Figure 23). In view of
the country's very tight land constraints, the story of tea
development there is a model of policy-led intensification.
Data on coffee production, while more limited. again point
to a concentration in the Central province, where growing
conditions are the best, and to a lesser extent the Eastern
province (see Annex 5).

Source: KTDA Annual Reports.

crops. Especially In Nigeria. traditional export crops In the
South declined as oil revenues supplemented them. The
effects of this shift away from the South and on the
economy as a whole are documented In L.ele. Oyejlde. et al.
(1989). In cameroon. no time series data are available. but
Important gains In cotton and rice production In the North
are documented by L.ele. van de Walle. and Gbetlbouo
(1989). These authors point out how parastatals played a
vital role (SODECOTON. SEMRY) in encouraging this
regional shift The allocation of resources to develop the
dry northern area raises questions about optimal efficiency
that must be reconciled with the government's agenda of
equitable development as a nation. Similarly In Senegal.
large Investments in the North do not provide the govern­
ment with the highest economic return but may meet other
politically important criteria. It is to a brief analysis of
expenditures that we now turn.

Populadon Densities and
Rectonal PubUc Expenditures
Data on regional public expenditures must be treated with
caution. as there Is no preexisting methodology to calculate
rates of return. nor are there enough adequate or reliable
data on which to base such an analysis. However, it is
possible to make some tentative observations based on
the limited data available. The most important point to
emerge Is that. beyond the simple mechanics of increasing
population densities. regional and sectoral allocations by
governments will shape the pace, direction. and location of
intensification.

The point can be simply illustrated by considering
expenditure patterns in Kenya and 'Tanzania. Both countries
inherited fertile highlands endowed with an indigenous
labor supply. Vet their responses were almost exactly
opposite. Kenya chose to develop its high potential areas
explicitly (some would say was compelled out of political
expediency) whereas Thnzanla shifted expenditures In favor
of its high potential but less developed. less populated
regions.

In Kenya. for Instance. expenditures on main services
between 1970 and 1983 grew fastest in the high income.
high potential Central province. at 6.2 percent In real terms.
In the second half of this period. sub~,.quent to the death
of President lomo Kenyatta in 1978. \ ••~ Central province
received consistently up to one-third of regional expendi­
tures; similarly, per capita expenditures were substantially
above those in other provinces (see Figure 24). It was
followed by the Western province, where expenditures grew
by 4.9 percent In real terms. compared to the national
average of 2.4 percent real growth. The provinces exhibiting
the fastest growth in expenditure also showed the greatest
degree of ethnic homogeneity: ,The Kikuyu dominated the
Central province. composing 95 percent of its population in
1979, as did the Luhya. with 86 percent. in the Western
province, with both groups exceeding 1.5 million persons.
The data suggest that rather than trying to reduce regional
income disparities. as was the case in Thnzania. the
government used Its expenditures to reward Its most vocal.
active, and vital constituents. In the process. the govern­
ment spent more to develop high potential areas than It
did on other provinces. a policy that paid off in high rates
of growth. Significantly, growth rates for primary school
enrollment for the 1968-84 period show that. despite higher
spending In the Central province, other provinces benefited
from more rapid growth in jobs and education (see Figure
25i see also Annex 4).
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F'lgure 24
Per_tl reglon.1 expenditure In Keny. by region, 1989,
1879, Ind 1913
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Growth In prlmlry achool .ttencMnce In Keny. by region,
1988-84
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In 'tanzania the government adopted a totally different
approach: Rather than try to develop the high density, high
Income areas, as was the case in Kenya, it used regional
expenditures to try and narrow regional income disparities.
this was politically feasible because no one particular
ethnic group dominates in Tanzania. Total expenditures
were lowest In the high potential Northeast Highlands, at
roughly 12 percent of total for the period, while a greater
share (in both absolute and per capita terms went to the
lower potential coastal belt which received 25 percent, and
the central and western plateau, which got 20 percent) (see
Annex 2). 'tanzania's regional redistribution problem was
complicated by changes In intersectoral patterns. Govern­
ment expenditures on the directly productive agricultural
sector declined, while Increasing on social services, espe­
cially education. For Tanzania, the emphasis on equity and
provision of social services to the exclusion of growth
caused many problems. Chief among them was the Inability
to finance recurrent expenditures (Tanzania Agricultural
sector Report 1983). Total expenditures rose rapidly until
they peaked at 3.4 billion Tanzania shillings in 19113, before
failing to one-third of that level in 1984. Further. expendi­
tures on transportation declined. aggravating the ~Iready

poor mobility of labor and goods in Tanzania. Whether
redistributing national income on equity grounds is a
prudent approach toward intensification Is debatable. ThiS
paper al1ues that when resources are scarce, the most
productive investments are in areas with the highest
returns.

We close this section on regional expenditures by citing
the cases of Senegal and Nigeria where neither the Kenyan
nor the Tanzanian pattern is repeated. Senegal chose to
Invest a slightly higher proportional share In the outlying
(I.e., non Groundnut Basin) areas. In fact, although almost
half of the population Is concentrated In the Basin. only 28
and 14 percent, respectively, of total Investment went to
this area In the Fifth and Sixth Plans (1977-84, see Table 14).

Source: Kenya Statistical Abstracts.

In both absolute and relative terms, more money was
directed to the outlying regions. Significantly, the drier
Fleuve region In the North of Senegal received as much
investment as the Casamance region in the Fifth Plan, at
11.5 percent each, and slightly ",ort In the Sixth Plan, at 10.0
compared with 9.7 percent. despite the fact that casamance
has a greater share of the total population (14 compared to
9 percent), higher population densities, and according to
the latest land statistics four times more "unused but
potentially cultivable" area. In fact. investments in the
Fleuve area (mostly in irrigation) fell less than in any other
region in the Sixth Plan, indicating the government's
commitment to (or Inability to withdraw from) costly
investments already made. One might be led to conjecture
that investments in the Fleuve region have a good deal to
do with local and ethnic allegiances: The lal1est proportion
of "fonctionnaires" in the government, roughly one-fifth,
were born in the Fleuve region (u Stlle",1 til Cliiffm 1982/
83). Our judgment is that investments in casamance, a low
density/higher rainfall region. will payoff more quickly and
do more to ease population pressure In the Groundnut
Basin.

Finally, capital expenditures In the a8l'Icuiturai sector in
Nigeria have shifted since the early 19705 from the highest
density Southern regions to the relatively less dense North.
In 1981-1985, for instance, less than 10 percent of the
regional budget, or 1.3 billion naira, was allocated to
investment in agriculture In the Southern states, whereas
the figure for the Northern states (thought to be more
economically depressed yet politically quite Important) Is
higher, at 1.5 billion naira, and accounts for a lal'ler share
of Its regional budget. at 18 percent. The expenditures In
the North increased in 1981-85 because of the statewide
acrlcultural development projects in Sokoto, Kano, Bauchl,
and Kaduna. On a per capita basis, however, the Middle
Belt states came out favorably, given its lower population
(see Figure 26). Another tack pursued by the federal

33



the other MADIA countries, set a striking contrast in
patterns of labor use. In Cameroon, the fact that land is still
abundant is reflected in the low proportion of hired labor
in the agricultural labor force, just under 2 percent in 1984.
Significantly, the highest proportion of hired labor in
agriculture (roughly 6 percent) obtained in the high income
Southwest province (see Table 15). This province alone
produced one-third of the total cocoa (35,000 metric tons)
and one-fifth of the oil palm production 117,000 liters),
earning over one-fifth of the country's total cash crop
income in 1985. A strong correlation between high income
and high hired labor input would seem to be borne out,
regardless of population densities: The Southwest province
had one of the lowest densities in lower Cameroon, at 33
persons per square kilometer. The absolute amount of
labor per farm is highest, by contrast, in the higher density
Northwestern Highlands, at roughly 4.5 workers per farm,
compared with the national average of 3.7. Hired labor is
higher where cash crops are grown, but total labor input
corresponds more to population densities.

The case of Malawi presents an extreme contrast. Accord­
ing to the 1980·81 rural survey, 55 percent of all households
cultivate less than one hectare of land. Even more striking,
those 55 percent account for a meager 25 percent of the
total area cultivated (see Table 16). Lele and Agarwal (1989)
document the implications of land distribution and shrink­
ing plot size, including the effects on intensification. In the
Southern region, population densities reach 200 to 300
persons per square kilometer. There is a growing number of
individuals selling their labor to earn an income: the
Southern region accounts for over half of the number of
people earning wages through agricultural work (see Figure
271. Plot size has become so small that the "normal path"
of intensification is bypassing Malawi. The negative effects
of Malawi's emphais on growth is a sobering counterpart to
the extreme emphasis on equity in Tanzania.

That the traditional path of moving to higher levels of
production has not been achieved is also shown by the
means of cultivation used in Malawi. In the most densely
populated regions, over 90 percent of the land is cultivated
by hand (see Annex 5). Oxen are used more extensively, in
the lower density Northern regions, where almost one-third
of the total area is cultivated using draft animals. This
option is precluded in the Southern region as no land is
available for growing fodder. The prevalence of hand tools
in Cameroon, used by 85 percent of the farming population,
is less of a handicap to land productivity given the
abundance of land that can be brought under crops and
consequently the initially much higher returns to labor (see
Annex I).

We now turn to examine other inputs that increase the
productivity of labor, such as fertilizer and seed.

in countries that have pursued a deliberate policy of
smallholder intensification, such as Kenya, the use of
purchased inputs like fertilizer and seed is much more
common and corresponds to areas of high potential and
high density (see Figure 281. According to the 1978 survey,
farmers in the Central province of Kenya applied four times
more fertilizer per hectare than did those in its closest
competitor. the Eastern province-I 16 as compared to 27
kilograms per hec~are. The Central province also accounted
for over half of all sprays. seeds, feeds. and hired labor
used in the smallholder sector for that year (see Annex 4).
Because world prices for coffee and tea were reflected in
producer prices, the production of higher value crops and
the more intensive use of land naturally gravitated to the
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Figure 26
Per C8plta government expenditures In Hlgerl. by region,
1981·85

government was to subsidize fertilizer sales, two-thirds of
which were consumed in the North. The salient point is that
public policy plays a crucial role in the intensification
process, and that regional expenditures are an effective way
of guiding the autonomous forces that arise out of popula­
tion growth.

Population Densities and Input Use
One of the main tenets of the Boserup hypothesis holds
that the incentive to use more inputs Hand, labor, and
capital) grows in proportion to population densities. The
most common and readily available input is labor; it is
estimated that on average, up to 80 percent of value added
in Africa's agriculture comes from labor. In this section we
therefore survey available evidence on labor use by region
before turning to examine the use of other inputs such as
farm implements, seeds, and fertilizer that can increase the
productivity of land and labor. Three findings are signifi­
cant: First, on-farm labor use increased commensurately
with higher densities, especially in areas that tended to
specialize in export crops or food crops for the market;
second, the use of hired labor is correspondingly higher in
high income areas; and third, data on consumption of
fertilizer and improved seed indicate that the model of
increasing input use with higher densities is at best only
partially true, even for the most land-scarce countries;
government priority for promoting fertilizer use has been
determined by other priorities (Lele, Christiansen, and
Kadiresan 1989). In Kenya improved seed adoption has
increased to 60 percent, but fertilizer use on small farms is
apparently growing less impressively. The reverse is true for
Malawi, suggesting the absence of a well coordinated
strategy emphasizing the complementarity of inputs. The
evidence supports the contention that at early stages of
development, national and regional policy initiatives will be
of critical importance in adopting inputs to improve factor
productivity.

The cases of Cameroon and Malawi, both of which have
excellent and up-to-date rural survey data compared with
34



T..... 15
Fllnllr, hired, .nd tot.IIHor working on "rml by province In C.....roon

Family Labor Hired Labor Tot.1 Labor Percent hired
Province AverIge Ave,. AverIge I.8borln

Number firm Number firm Number firm Total

The North
Far North 978,000 3.4 9,000 987,000 3.4 0.91%
North 286,000 2.9 4,000 290,000 2.9 1.38%
Adamaoua 171,000 3.1 15,000 0.3 186,000 3.4 8.06%
Subtotal 1,435,000 28,000 1,463,000 1.02%

TropIC81 A11lnfore.t
East 209,000 3.1 1,000 210,000 3.1 0.48%
Central 542,000 3.3 8,000 550,000 3.3 1.45%
South 172,000 3.1 2,000 174,000 3.1 1.15%
Subtotal 923,000 11,000 934,000 1.18%

WHtern Lowllncll
Litloral 201,000 3.1 9,000 0.1 210,000 3.2 4.29%
Southwest 276,000 3.7 17,000 0.2 293,000 3.9 5.80%
Subtotal 4",000 26,000 503,000 5.17%

WHtern Hlghllnd.
Northwest 546,000 4.1 9,000 0.1 555,000 4.2 1.62%
West 763,000 4.8 4,000 767,000 4.8 0.52%
Subtotal 1,309,000 13,000 1,322,000 0.98%

Total 4,144,000 3.6 78,000 0.1 4,222,000 3.7 1.85%

Notes: Total number who worked on farm 30 days or more during 1984 crop year. Hired labor includes permanent labor only.
·Less than 0.1 worker average.
Source: 1984 AgrlcuHural Census.

Table 16
Sm.llholder I.nd dlltrlbutlon In Mel.wl, 1180/81

Size of HouMhold1
holding
(hIcte..) Tot.1 '"

Tolal
Un<lerO.5
0.5·0.99
1.0·1.49
1.5·1.99
2.0-2.99
3 and Over

1135.6
267.4
356.0
215.9
121.5
118.2
56.6

100.0
23.5
31.4
19.0
10.7
10.4
5.0

A.... Cultlveted
Cumul.tlve Tot...... Cumulltlve Averlgeper

'" ('000 H.) '" % Houllhold

1332.0 100.0 1.2
23.5 80.6 6.1 6.1 0.3
54.9 258.5 19.4 25.5 0.7
73.9 265.2 19.9 45.4 1.2
84.6 209.9 15.8 61.1 1.7
95.0 283.8 21.3 82.4 2.4

100.0 234.1 17.6 100.0 4.1

Source: Govemment of Malawi 1984b.

Central province. As a result, Incomes there were the
highest In Kenya outside Nairobi, but distribution was the
worst, confirminl the Kuznetzian view that Income Inequal­
Ities may initially worsen with IfOwth before they improve.

In cameroon, another case presents Itself: Input use is
concentrated botll In the higher density Western Highlands
,,,,, in tarleted cotton-produclnl rellons In the North. 'lable
17 Indicates that the ratio of farms uslnl fertilizer and
purchased seed In the hllhlands reached 74 and 64
percent. respectively-about 20 percentale points above
the national averale. Surprlslnlly. In the lower density
Northern relion (with 17 persons/per square kilometer). the
ratio of farms uslnl fertilizer was not much less: 61 percent.
It would be useful to have data on levels of fertilizer
application by rellons and family size to carry out more
detailed work. but such farm surveys are limited In Africa.
Those familiar with cameroon attribute areater fertilizer use
In the North to the success of state-sponsored SODE-

COlON projects In the rellon, relnforclnl the araument for
policy-led Intensification.

Similarly, many attribute hllh rates of Input use In the
Southern rellon of Tanzania to explicit public policy
objectives. Less than 10 percent of all fertilizer was applied
In the hllh potential Northeast Hlahlands. but the Irlnp
relion of the Southern Hllhlands (with a relatively low
density of 20 persons per square kilometer) accounted for
22 percent of all fertilizer and 13 percent of the seed In
1980; by no small coincidence It also had five of the twelve
state-financed national retail outlets servina farmers In 1980
(see 'lable 18). This sUllests room for Increaslna yields and
adds wellht to the idea that Input use follows relional
planninl more closely than it does population density.

Fertilizer use In Nlleria Is directly related to state policy.
Since 1977, the subsidy on fertilizer has been on averaae
about 25 percent of the total aarlcultural budlet. Nearly
two-thirds of the total 580,000 metric tons of product
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Figure 27
Agricultural w-.e Ilbor In Ualnl by region, 1877-84
Thol....

Figure 28
Fertlllzir pureh.... ln Keny. by region, 1976-79
Thouund K8np poundl
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Popul.tlon den.lly, proportion of I.nd cultlv.tld, and ratio. of firm. u.lng purehaMd Input. In C.meroon (pereonl per
aqua,. kilometer)

Region Population Proportion of Fann. Ratio of firm. Fann. Ratio of flrml
Province denilly land cultlvatld purehulng pureh••lng Neda u.lng ullng fertilizer to

1886 (%) ..... to total firm. fertilizer tot.1

Far North 50.4 12.0% 103,400 39% 182,900 68%
North 9.0 2.2% 40,500 42% 61,100 63%
Adamaoua 6.8 1.3% 12,700 24% 13,400 25%
The North 16.8 3.9% 156,600 37% 257,400 61%

East 4.4 1.3% 27,500 41% 17,700 27%
Center 25.4 3.8% 90,700 56% 4,700 3%
South 8.6 2.4% 24,100 44% 400 1%

Traplc8l Ra'nfoNlt 11.7 2.3% 142,300 50% 22,800 8%

Littoral 83.0 4.0% 43,900 69% 29,300 46%
Southwest 33.1 8.0% 48,600 66% 17,400 24%
W..ternL........ 55.4 6.2% 92,500 67% 46,700 34%

Northwest 70.6 13.2% 92,800 71% 58,400 45%
West 95.8 21.1% 121,600 n% 126,700 80%

W..tern HlghlMde 81.8 16.7% 214,400 74% 185,100 64%

Tot., 22.4 4.2% 605,800 54% 512,000 45%

Source: Land data from Bilan Diagnostic, Ministry of Agriculture 1986. Agricultural Census 1984 table 38.

consumed In 1984 went to the Northern states (see Figure
29). Food crops account for 80 percent of all fertilizer use
(Lele, Christiansen, Kadlresan 1989). The strong regional
emphasis to fertilizer policy apparently does not comple­
ment regional potentlali responses are reportedly higher in
the low density Middle Belt states. Data on solis from FAO
(see Annex 6) suggest that the majority of low produetMty
solis In Nigeria are located In the South.

In Malawi, land has become so scarce In the Southern
region that small farmers can no longer produce enough
food to feed their own families, let alone purchase Inputs
on the market In the southern parts of Malawi, the ratio of
households uslnc Inputs Is significantly below the national
36

average of 33 percent for fertilizer and 17 percent for
purchased seed, at 23 and 8 percent, respectively (see
Figure 30). The percentage of households purchasing seeds
from ADMARC Is also highest in the Central and to a lesser
extent the Northern region (see Annex 5). Both the North­
ern and Southern regions of Malawi have a relatively lower
population density than the Central region. In the North,
the resultant greater land availability has contributed to the
low level of Intensification through Increased use of Inputs,
whereas In the South the small farmers have lacked the
financial means and the ability to undertake the risks
associated with the purchase and utilization of fertilizer and
hybrid seed. The degree of population pressure In the



Tlble18

JFertilizer U18, purchlud seed., Ind Irrlglted I,.. In Tlnzlnll by region, 1980

Populltlon Fertilizer U18 Purchlud Retln Estlmlted AI%of
Aru denlltv 1980 (MY) grain seed outlet. Irrlpted cultlvlted

1988 1980 I,.. 1973 I,..
Region Export Food Sh,NOf 1880 Sh.NOf (hi.)

per/lei.Ion crop. crop. totll (MY) lotll

Northeut Hlghllnd. 25 4,071 4,639 8.8% 1,213 22.1% 2 63,854 18.8%
Arusha 15 1,800 846 2.7% 973 17.7% 1 19,394 11.8%
Kilimanjaro 85 2,271 3,793 6.1% 240 4.4% 1 44,460 25.4%

Coutll Belt 21 4,211 5,973 10.3% 1,327 24.2% 4 11,692 0.9%
Coast 18 550 678 1.2% 331 6.0% 2 660 0.3%
Lindi 9
Mlwara 54 251 In 0.4% 11 0.2% 238 0.1%
Tanga 48 3,410 465 3.9% 436 7.9% 4,535 1.3%
Morogoro 17 4,653 4.7% 549 10.0% 6,259 1.6%

C.ntl'll.nd W••tem 19 5,800 7,946 13.9% 374 6.8% 3,687 0.4%
Oodoma 29 319 0.3% 243 4.4% 1,857 0.7%
Singida 15 287 0.2%
Tabora 15 5,200 6,743 12.1% 81 1.5% 1,213 0.5%
Kigoma 22 600 884 1.5% 50 0.9% 1 330 0.1%

Southem Hlghl.nd. 15 26,888 31,707 59.4% 1,473 26.8% 6 23,393 3.4%
Mbeya 23 10,969 4,11£ 15.3% 238 4.3% 1 7,499 2.9%
Ir!nga 20 8,030 14,090 22.4% 730 13.3% 5 1,233 0.5%
Ruvuma 11 7,455 9,220 16.9% 23 0.4% 14,661 12.2%
Rukwa 9 434 4,281 4.8% 482 8.8%

Like Vlclorl. B••ln 48 4,594 2,858 7.6% 823 15.0% 23,944 1.9%
Mwanza 91 1,566 1,231 2.8% In 3.2% 3,109 0.8%
Mara 41 475 567 1.1% 320 5.8%
shinyanga 34 l,nO 637 2.6% 283 5.2% 14,204 4.2%
Kagera 47 783 223 1.0% 43 0.8% 6,631 2.3%

Tolll 25 45,564 53,123 100.0% 5,489 100.0% 12 126,570 2.8%

Source: FAO/World Bank 1987; World Bank 1963.

Figure 29
Fertilizer consumption In Nlgerl. by region, 198..

Totll - 510,000 metric ton.
Southern
States-12X

Source: Lele, Oyejide, et al. 1989.

Southern region, coupled with the failure to intensify
agriculture there. has reached the point where It no longer
acts as a positive Inducement to Intensify production but
rather has beaun a downward spiral of declining fertility,
decllnlna input use, and declining output. An unfortunate
omission from the Boserup hypothesis Is the effects of
inadequate public policy. In Malawi, the problems arlslna
from population pressure have as much to do with poor

Figure 30
Fertilizer U18 In MII.wl by region, 1981
Percent of tot81 houMholdI
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Source: National Statistical Office 1984b.

policy as they do with high population densities: The stili
Inadequate access to sources of cash, credit (less than 20
percent of all small farmers receive credit), and purchased
Inputs have stifled the autonomous movement toward
Intensification.
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Conclusion
Whether higher population densities are an Important aid
to development or a hindrance will remain an Intensely
complex and highly controversial Issue. Boserup provides
an Intellectual justification for high population densities; a
powerful body of opinion in Africa believes that higher
population densities are necessary and desirable for future
development. Fertility is highly valued culturally at the local
level. and children are seen as assets in labor and
insurance for old age; many social and cultural factors that
resist empirical analysis will shape a country's movement
toward more intensive, productive, and tenable use of land.

In this r:nper we have shown that:
I. Data on some of the most basic facts needed to plan

agricultural development are scarce in Africa. They raise
more questions than they answer.

2. Targeting policies and investments in the areas of high
productive potential and high population densities offers
the greatest scope for achieving growth in the short and
medium run.

3. Achievement of this objective is complicated in Africa by
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the fact that there is less congruence between land
potential and population densities due to factors such as
disease, cultural barriers to migration, and colonial
patterns of investments in Infrastructure.

4. The political and welfare considerations of including the
largest proportion of people in the growth process have
influenced past patterns of public policy toward regional
development. These considerations have been
addressed differently In various countries. Only in Kenya
and to a lesser extent in Cameroon did they achieve
broad-based growth by using their regional comparative
advantages. Elsewhere policies resulted in considerable
redistribution in the sources of production and perhaps
helped to commercialize agriculture. Countries will need
to make difficult choices In the future to realize J'Owth.

5. The policy-led process of intensification conceived here
is different than the autonomous intensification envis­
aged by Boserup. Its Implications are outlined in the
Summary and Policy Recommendations section and will
not be repeated here.



Annex 1: Cameroon

Table 1
Per capite .rable lInd

II:GI(II Pq:ulatlen ('1m) land ('1m) ,PcclJ Iatlen Per CaPita Arable land
PrOlllrce Total Share of lUal I Total Total Planted Planted & I Arable Density 1986 2lXXl

1986 11 Total 1986 2/lUal 2lXXl 31 41 51 FalllJl 41 Fallllll 61 1986 I'q). Total lU'al I Total
per/sq.kI I'q) I'q) I'q)

TIf IOITll 2,758 261 2,m II6J 3,910 18,4ai 845 3,321 811 12,3)4 18.8 4.48 5.18 3.15
(5avamah)

Far North l,n8 111 1,550 1m 2.449 3,426 412 693 411 2,570 50.4 1.49 1.66 1.05
North 608 61 500 821 861 8,780 ISO 1,373 891 5,085 9.0 8.37 10.17 5.90
AduaClJa 423 41 327 771 599 6,199 83 1,255 93S 4,849 6.8 11.00 14.23 7.76

SllITlHENTIR 2,635 251 1,452 551 8,9SO 22,503 518 2,079 751 16,877 11.7 6.41 11.63 1.89
(Trqllcal Rainforest)

East 476 51 362 761 808 10,800 142 539 741 8,168 4.4 17.16 22.58 10.11
ClIlt8l' 1,752 111 7811 451 2.922 6,894 262 914 711 5,171 25.4 2.95 6.56 1.77
Swth 407 41 302 m 678 4,719 115 626 821 3,539 8.6 8.70 11.73 5.22

.mAII llJUICIS 2.502 241 811 321 4,542 4,513 282 m 401 3,385 55.4 1.35 4.17 0.75
(Trqllcal Rainforest)

322 2,022 82 228 641 1,517 83.0 0.90 4.71 0.461I ttoral 1,678 161 191 3.285
SC1Itl1lest 825 81 489 591 1.257 2,491 201 244 181 1,868 33.1 2.27 3.82 1.49

.mAII HI GUICIS 2.552 241 1,977 771 3,872 3,119 522 959 461 2,339 81.8 0.92 1.18 0.110
(llJlnea 5avamah)

Nortl1lest 1,222 121 1,010 1m 1.732 1,~ 229 589 611 1,298 70.6 1.06 1.29 0.75
llest 1,330 131 968 731 2.140 1,389 293 371 211 1,042 95.8 0.78 1.08 0.49

Cl.\lRlDl 10,446 1001 6,671 841 16,682 46,540 1.967 6,830 711 34,905 22.4 3.34 5.23 2.09

SllIllIS: 11 Pq:ulatlen data frlJl Sixth Plan (1986-1991), p.4, Table
21 R.Jral ~Iatlen calC1llated fre. "Taux O'U'banlzatlon" f1lJ.11'es (for 1986) In till Sixth Plan (1986-1991), p.3, Table 1.1.

R.Jral ~latlenllilY be alternately calC1lIGted by takl~ ratio of "lllIlfarl ~Iatlon" by prOlllnce In the AgrlC1lltural Cln9Js of 1984,
P. 24, Table 11. with SI:ttIY different (lesser OIIera I IllIlfari ~Iatlon) rll9Jlts. llinar ~tatlcnal Brrors In the line.

3/ IWJlatlen l1'owth project at an national average of 3.41. dlsaj1fcegated to prOlllnclal I1ll11th rates.
41 "Total" land arBa and "Area Planted and FalllJl" given In 811an 0 al11OStlc. 1986.

"Planted and Fallow" given In 811an OlalJlOStic as "surfaces lObi II sees' , land lI'der C1Iltlvatlon or Iylrg fall~ In 1986.
5/ Area planted fre. the 1984 Al1'IC1Iltural ClrsJs, p. 61, Table 44.
61 Arable land officially estllated as 751 of total land area by Bllan Olal11OStlc, GoYernlent. Also cited by IIorld Baric.

Table 2
Agrlculturll production by crop Ind by province

PRlW:T111l IN IITRIC TlJlNES TOTAl
CocDI Coff. Coff. Cotton Tooacco lIalze Sorl1Ul Rice cassava V_ Taro GrCU1ltlJts Plantain Bananas 1111 te Beans 011 Pall TOO

Arable. RobJsta Potatoes '000 liters

1II1l1mt
FII' IIllrth 0 0 0 33,340 8.190 142.670 27.844 14,050 9,810 234,504
North 0 0 0 48.870 13.110 40.890 1.707 18.lDl 3,280 126,657
AdIIIlIII 0 0 5,780 0 100 43.310 22.290 79.700 3.100 154,280

aD-Totll 0 0 5,780 82.210 100 63,210 205.850 29.551 79.700 35,950 42,500 13,090 515,441

1lI'1CM. AAllfll(Sr

flit 11.140 0 22.810 0 1,820 26.420 197,DI 9,S4O 9.320 144,400 42,500 2,950 464,200
Clnt. 45.811 0 7.540 0 170 15.440 373,DI 18,550 28,260 18.s:Jl 190,700 116,000 23,580 837,950
SOJth 19•• 0 210 0 3,810 128.700 8,340 6.B70 57.100 21,700 4,110 250,600

aD-Totll 72.811 0 3).580 0 1,990 45.670 ll99,DI 18,550 46,440 34,520 392,200 183,800 :11,840 1,552,750

.5TDII LCIUIIlS

L1ttCl'II 5•• 0 37.420 0 8.lD! 98,000 7,8IiO 11,540 3,870 63,500 46,100 9,830 290,600
~ 35.020 0 12.lD! 0 11.210 :IXl,lDl 11,200 49,3:11 2.520 245,Im 169,000 16,810 858,790

aD-total 4O.lDl 0 SO.320 0 18.110 4OI,lDl 19,060 110,870 6,390 ~,5OO 215,100 28,840 1,147.390

K5TDII HllJUIIIS

llaru-t 140 18,ll1l 4.870 0 188,990 1.420 20.457 109,500 19,780 39,860 11.730 158.lD! 128,:Dl 25.7110 21,980 19,700 747,547
..t • 19.240 27.DI 0 I12.7IiO 87,600 38,140 40,3:11 10.590 126,lD! 156.lDl 15,350 18,150 4,6:Il 656,370

aD-totll 720 35.«11 32.170 0 281,750 1.420 20.457 197,100 57,920 80,190 22.320 285.lDl 285,100 41.110 38.1:11 24,:m 1,403,917

lllfAL 114.lm 35,«11 118.s:1D 82.210 2,090 408,740 207,270 5O.~ 1,377,900 95,5:ll 187,500 99.180 986.500 726,500 41.110 51,220 81,610 4,619,498

SCVCl: "Iall tlI'al CIrwJs 1!lI4
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Table 3
Tonnage mlrket. by product end by provInce, 1985 (In metric ton.)

Plm£TllJI IN I(TRIC TlJIlS
QIlllI COff. COff. COUlIl Tcmcco illiZI SorltUl Rice cassava V_ Taro GrClnt&JtPIantaIn Bananas fill to Beans 011 Pall

Arablca Rdllsta PotatOO8 '!XXI II tors

111 IIII1H

far Ilarth a a a 00,573 0 2,159 4,993 13,170 7,081 2,354
Ilarth a a 0 48,528 0 3,291 2,617 400 6,542 800
AdIIIIIUI a a 5,780 0 95 23,214 5,662 25,584 2,062

aD-Totil t) a 5,780 79,101 95 28,664 13,2n 25,584 15,685

TlJIICM. RAllflRST

Eat 8,840 a 22,810 0 1,754 5,548 35,711 2,608 3,532 48,518 20,103 500
c.lt.. 45,811I 0 7,540 0 125 2,995 81,379 5,194 9,524 3,243 78,568 55,680 2,853
SlIJth 19,!IIl 0 210 0 a 751 15,19 3,069 807 11,077 2,!Kl8 247

aD-Totil 72,. 0 OO,5lII 0 1,879 9,294 132,149 5,194 15,200 7,582 138,184 78,m 3,m

IISTD1lltWJllJS

L1twll 5,511 a 37,420 0 0 1,211 28,llIi8 I,Wl 1,316 998 22,924 5,002 4,984
sa.u.t 35,Q2D a 12,900 0 0 3,744 147,039 4,311 11,691 1,260 123,725 50,869 6,774

aD-tatal 41,. a 50,320 0 a 4,952 173,1e 5,317 13,007 2,258 . 146,649 56,171 11,758

IISTD1l HIlIUIII5

~ 1«1 18,&1 4,870 0 0 38,164 1,059 17,020 61,101 6,003 9,965 4,915 79,609 55,939 14,142 10,616 10,086
lilt 511 19,240 27,310 0 0 16,463 23,740 5,111 4,920 1,663 42,258 22,893 3,592 5,475 1,982

aD-totil 7ZI 35,400 32,170 0 0 52,827 1,059 84,841 12,014 14,885 6,578 121,867 78,832 17,734 16,091 12,008

lUTAL 114,11II 35,400 118,lI:Il 79,101 1,974 95,537 14,331 0 416,268 22,515 43,092 32,103 GI,679 213,~ 17,734 16,091 27,516

::"cw: AcrlllJltl.ral CInU 1984

Table 4
Percent. of herv..t mertc.ted, 1985

Ar. I r1 PlllD.tTllJIIWI<ETEO IN I(TRIC TlJIlS
OJltlvatld COCoI COff. Cotf. Cottlll Tdlacco III IZ8 Sorl1la RIC8 ca66lva Vos Taro GrClnt&JtplantaIn Bananas fill to Beans 011 Pall

ArabiCI RtbJsta PotatOO8 '!XXI liters
(Hlctar.)

IIIlnt

fll' Ilarth 411,700 91.71 31.81 3.51 47.31 50.41 24.01
IIclrth 150,11II 99.31 25.11 6.41 28.71 34.81 24.41
AdIIIlIII 83,11II 100.01 95.01 53.61 25.41 32.11 66.51

Sb-Totil 144,700

TlJIICAL RAllflllST

EISt 142,310 m.OI 100.01 96.41 21.01 18.11 28.51 37.91 33.61 47.31 20.01
l'MltIr 2111,11II m.OI 100.01 73.51 19.41 21.81 28.01 33.71 17.51 41.21 48.01 12.11
SlIJth 114,!DI m.OI 100.01 19.71 11.71 38.81 12.11 19.41 13.41 6.GI

Sb-Totil 518,400

IISTD1l UIUIIIS

L1ttar.' 11,!DI m.OI 100.01 17.51 27.21 12.81 11.41 25.81 38.11 11.51 50.71
~ 2IXI,!DI m.OI 100.01 33.41 48.41 38.41 23.71 50.01 50.51 31.11 40.31

Sb-totll 212,11II

IIS1t11l HllKNIIS

lIclru-t 229,m m.OI 100.01 100.01 21.41 74.61 83.21 55.81 34.91 25.01 41.91 50.11 43.61 54.91 48.31 51.21
list 292,11II m.OI 100.01 1(().0I 14.61 27.11 13,41 12.21 15.71 33.31 14.61 23.41 33.91 42.81

Sb-totll 521,700

lUTAL 1,.,11I

SUe.: .,-lculUII CInU 1984
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Table 5
AUi'll per ceplte egrlcu/turallncom., by depe,tment, 1985

Depart_at CASII CROPS INCOKE FOOD CROPS INCOKE TOTAL CROPS INCOKE SIIARE OF CASII SIIARE OF TOTAL RURAL POPULATION RURAL PER CAPITA
PROVINCE ('000 CFA) ('000 CFA ) ('000 CFA) CROP INCOKE INCOME 1985 INCOKE 1985

1 Logone et Chari "17,888 "17,888 O.Oll 0.31 228,666 1,828
2 lIayo Save 3"8,870 96,487 ...... ,337 0.61 0.31 186,861 2,393
3 lIayo Tunaga 927,862 287,"96 1,196,367 1. 3ll 0.81 3"1,"6" 3,601
.. Diamare 389,337 38,008 406,3"3 0.6:l 0.31 328,832 1,241
6 lIayo Danai 1,282,882 998,783 2,269,646 1. 8ll 1.81 266,103 8,868
6 Kaele 1,047 ,166 192,832 1,239,988 1.6:l 0.91 191,067 8,"90

FAR NORTH 3,958,087 2,008,"71 6,982,668 6.7:l ... 11 1,628,663 3,901

7 lIayo Louti '1,310,778 310,6"0 1,821,318 1. 91 1.11 197,079 8,227
8 Benoue 2,088,667 612,067 2,698,814 3.0% 1.81 171,238 16,176
9 Faro "0,766 848,286 889,022 0.11 0.81 60,080 17,762

10 lIayo Rey 2,83",930 343,671 3,178,601 4.U 2.21 76,966 "1,303

NORTH 8,273,019 2,014,"3" 8,287,"63 9.0% 6.81 49E,362 16,730

11 Faro Edeo 33",916 33",916 0.0% 0.21 39,346 8,612
12 Vina 383,881 383,661 0.01 0.31 77,"86 ",961
13 lIayo Banyo 176,811 "08,988 683,777 0.3% 0."" 82,7"3 7,066
1" Djekem 127,880 127,880 0.0% 0.11 28,26" ",87O
16 IIbere 69,646 ",258,"66 ",328,110 0.1% 3.01 93,996 "8,046

ADAIIAOUA 248,"58 6,511,887 6,768,323 O."!C ... 01 319,826 18,006

16 Lomedjerem 133,886 3,076,708 3,209,393 0.21 2.21 96,036 33,770
17 Kadei 1,359,679 1,"82,"67 2,8"2,038 1.9% 2.01 119,682 23,751
18 Haut Nyong 1,829,202 1,633,288 3,382,488 2.6:l 2.31 100,621 33,"17
19 Boumb.e Ngoko 482,676 278,296 760,872 0.71 0.61 38,"16 19,807

EAST 3,805,042 6,389,747 10,114,789 6.d 7.11 363,73" 28,784

20 IIb.m 6,"38,397 2,674,990 8,011,387 7.81 6.81 202,662 39,531
21 Haute S.n.9. 643,892 "76,"6" 1,019,356 0.8:l 0.71 36,267 28,107
22 Lekie 7,296,808 3,922,837 11,218,6"6 10...:l 7.8. 260,892 43,001
23 lI.fou 1,803,712 3,100,906 ",90",617 2.6:l 3.". 130,947 37,"66
24 Nyong et IIfoumou 737,9"6 261,366 989,301 1. III 0.7. "8,077 20,677
26 IIfoundi 63,698 211,"6" 286,162 0.11 0.2. "2,367 6,280
26 Nyong et Kel Ie 1,139,840 2,796,410 3,938,250 1.6% 2.71 76,682 52,024
27 Nyonll et 500 2,314,203 802,398 3,116,601 3.31 2.2. 67,746 "8,006

CENTER 19,326,496 14,136,814 33,"61,309 27.6ll 23.3. 864,609 38,701

28 Oce.n 805,684 631,961 1,"37,636 1.2ll 1.0. 6",639 26,360
29 Nte.. 3,418,171 976,306 4,393,476 ".9ll 3.1. 127,613 3",466
30 OJ. et Lobo 3,890,304 631,009 4,621,313 6.6ll 3.1. 114,382 39,628

O.Oll
SOUTH 8,114,159 2,238,266 10,362,"2" 11.6:l 7.2. 296,434 3",923

3i lIetchulll 977,282 l,.t27,160 2,"04,432 1...ll 1.7. 179,671 13,390
32 Ndong. lIentoulII 668,390 2,"61,280 3,107,670 0.91 2.2. 240,688 12,912
33 110110 16",663 1,216,031 1,370,69" 0.211 1.01 106,n9 13,00&
J4 II.,... 1, ....2,767 8,783,434 10,226,191 2.111 7.11 268,638 38,638
31i IIbui 7"9,736 1,417,178 2,166,816 1.111 1.611 210,331 10,302

NORTHWEST 3,980,728 16,296,074 19,276,802 6.711 13."" 894,617 19,380

36 Noun 382,669 2,741,081 3,123,620 0.611 2.21 193,016 16,183
17 Sa.boutol 1,370,786 1,308,6"2 2,680,328 2.011 1.a 180,068 14,886
JI Uenoul 1,921,367 668,601 2,689,868 2.711 1.81 286,328 1,740
J9 Uif; 464,698 796,268 1,249,866 0.611 0.81 166,248 7,618
eo Hlut Nki. 103,861 261,866 386,817 0.111 0.31 71,198 6,131
U Nde 62",966 422,143 847,108 0.811 0.7. 46,614 20,808

WEST 4,758,216 8,198,471 10,868,887 8. III 7.81 962,369 11,606

42 IIlnyu 1,412,102 3,820,424 6,032,628 2.011 3.61 108,368 46,444
43 Ndiln 723,307 4,478,864 6,202,111 1.011 3.8. 41,843 124,328
44 11_ 11,898,492 4,994,678 16,8~j,070 17.01 11.71 200,010 84,461
46 Fllco 972,147 3,116,783 4,088,930 1.4ll 2.81 102,603 38,881

SOUTHWEST 16,004,048 18,210,648 31,214,697 21.41 21.71 462,714 88,960

48 lIoungo 3,280,089 1,348,824 ",828,913 4.711 3.21 116,802 40,042
47 NIca. 21,788 1,098,438 1,120,208 0.01 0.81 304,180 32,774
4. Slnlga lIaritillle 1,208,867 1,184,268 2,391,116 1. 7ll 1. 7. 86,098 28,098
49 Wouri 212,08" 212,08" 0.01 0.1. 87,240 3,164

LITTORAL 4,608,714 3,843,68" 8,362,2" 6.411 6.8. 302,118 27,848

TOTAL 69,971,984 73,824,376 143,796,340 10011 100. 6,660,326 21,819 41
Source: SeEOII Inventory of Fa.dar ROldl, 1986. Cited in Clviria, 1888. Rural Population cllculated from Sixth Plan, 1986.



Tab/e6
Population denalty, proportion of land cultivated, and ratl08 of farms using purchased /nputl

IEG/Ot ~/atlon Pr~t/on FarIS Ratio of Far. Far. Rat/a of FarIS
Province Dln~ of lnl A.rdlasl~ AJrdlaSl1 Seeds Uslrt Using Fort/-

CUlt/vated SoedS to Total arE Fort I/zer lizer to Total
(I)

Far HIrth 50.4 12.01 m,4OO 391 182,!OJ 681
North 9.0 2.21 40,500 421 61,100 63S
~ 6.8 1.31 12,700 241 13,400 251

Tt£ taTH 16.8 3.91 156,600 371 257,400 611

East 4.4 1.31 27,500 411 17,700 m
center 25.4 3.81 !Il,700 561 4,700 31
SCIJth 8.6 2.41 24,100 441 400 11

TlJI/CAl RAltflHST 11.7 2.31 142,Dl 501 22,800 81

littoral 83.0 4.01 43,!IlO 691 29,300 46S Source:

SClJttIIest 33.1 8.01 48,600 661 17,400 241 Land data from Bilan Diagnostic,
Hinistry of Agriculture 1986.

JlESTERN l(llANlS 55.4 6.21 92,500 671 46,700 341 Population data from Sixth Plan
1986. '

Northllest 70.6 13.21 92,800 711 56,400 451 Use of Hodern Inputs data fromwest 95.8 21.11 121,600 77S 126.700 801 Agricultural Census, 1984.

WESTERN HllJUtIlS 81.8 16.71 214.400 741 185,100 641

TOTAL 22.4 4.21 ~,800 541 512.000 451

Table 7
1i'ansport owned

....r of FarE OII'II~ Transport by Type of Transport 0Inld tuber of FarE that

Province
used Tractors and carts

Total Fa,.
fa,. OII'II~ TYPE OF 'TRAHSfQT lJRD

Transport 11 cart Bicycle ItItorcycle Auta.lbl/e Tru:kIlorry Tractor cart

IUlber/(percent) 21
TI£ tGTH Extr. Itlrth 285,400 101.DJ 4,100 95.200 17.500 400 300 6.!IlO 23.DJ

(35.5) (1.4) (33.4) (6.1) (0.1) (0.1) (2.4) (8.2)
Itlrth 98.700 32.700 4.800 29.800 3.900 300 100 6.!IlO 8,800

(33.1) (4.9) (30.2) (4.0) (0.3) (0.1) (7.0) (8.9)
AdaIalUI 55,600 11,000 2.600 6.700 4.000 1,100 200 2.800 2,900

(19.8) (4.7) (12.1) (7.2) (2.0) (0.4) (5.0) (5.2)

&b-Total 439,700 145.000 11,500 131.700 25.400 1,800 600 16.600 35,000
(33.0) (2.6) (3).0) (5.8) (0.4) (0.1) (3.8) (8.0)

T'R(pICAL East 66,700 15.200 2.700 10.!IlO 3.600 900 500 1.100 2.700
RA Itf(llEST (22.8) (4.0) ~18.3) (5.4) (1.3) (0.7) (1.6) (4.0)

central 162,!IlO 27,600 13,400 1 ,!OJ 9,400 2.800 600 2.000 17.800
(16.9) (8.2) (9.8) (5.8) (1.7) (0.4) (1.2) 00.9)

South 55,100 9.600 6.500 3.700 5.600 700 200 <100 7.600
(17.4) (11.8) (6.7) (10.2) (1.3) (0.4) (13.8)

~Total 284,700 52.400 22.600 30.500 18.600 4.400 1,300 3,100 28,100
(18.4) (7.9) (10.7) (6.5) (1.5) (0.5) (1.1) (9.9)

JlESTER:1 littoral 65,400 9,000 8,500 4,900 2,200 1,700 600 <100 9,!IlO
LOJUMlS (13.8) (13.0) (7.5) (3.4) (2.6) (0.9) (15.1)

SouttMest 74,600 14.000 8.DJ 7,000 5,000 3,600 700 <100 14,500
(18.8) (11.1) (9.4) (6.7) (4.8) (0.9) (19.4)

&b-Total 140,000 23.000 16.800 11.!IlO 7,200 5,DJ 1,300 24,400
(16.4) (12.0) (8.5) (5.1) (3.8) (0.9) (17.4)

JlESTERN ~t 131,800 25.400 400 18,400 4,500 3.500 1,600 1,200 2,300
HIQll.ANlS (19.3) (0.3) (14.0) (3.4) (2.7) (1.2) (0.9) (1.7)

lest 159,300 51.600 24.000 30,400 19.500 4.700 1.100 100 34,500
(32.4) (15.1) (19.1) (12.2) (3.0) (0.7) (0.1) (21.7)

~Total 291,100 77,000 24,400 48,800 24.000 8,200 2,700 1,300 36.800
(26.5) (8.4) (16.8) (8.2) (2.8) (0.9) (0.4) (12.6)

TOTAl. lRAD IT UIW. 1.155,500 297,400 75.DJ 222,900 75,200 19,700 5,!IlO 21,000 124.300
(25.7) (6.5) (19.3) (6.5) (1.7) (0.5) (1.8) (10.8)

42 1/ Parts do mt SlJI to totals clJ8 to ILIltlple CCUlts 'lI Percentages elq:lres.fl8d In terE of total farns and stlOff'l In parentheses.
SCUce: 1984 AgriCUltural census; cited In Gavlrla, 1988.



Table 8
Firming IMthod uled to cultlvlte fleldl Ind province (llrat crop cycle only)

Hand Far...
Provlnc. Only Tractor. C.ttl. Donkey. With Crop. 1/

(------------------------------ nUMber/percent 2/ --------------------------)
THE NORTH

F.r North 188,800 8,900 83,800 8,000 286,100
(83.8) (2.8) (31.6) (2.3) (100.0)

North 38,700 8,800 48,300 4,600 88,300
(40.2) (7.1) (48.0) (4.7) (100.0)

Ada••ou. 48,900 2,800 4,100 100 63,900
(87.0) (6.2) (7.8) (0.2) (100.0)

Sub-Tot. I 264,200 18,600 134,000 10,800 416,300
(81.2) (4.0) (32.3) (2.8) (100.0)

TROPICAL RAINFOREST

E••t 8&,700 1,000 3/ 3/ 88,700
(08.6) (1.6) (100.0)

Central 180,000 2,000 3/ 3/ 182,000
(08.8) (1.2) (100.0)

South 6&,000 3/ 3/ 3/ &&,000
(100.0) (100.0)

Sub-Tobl 280,700 3,000 283,700
(g8.g) (1.1) (100.0)

WESTERN LOWLANDS

Llttonl 84,000 3/ 3/ 3/ 84,000
(100.0) (100.0)

South•••t 73,600 3/ 3/ 3/ 73,&00
(100.0) (100.0)

Sub-Total 137,600 137,&00
(100.0) (100.0)

WESTERN HIGHLANDS

North•••t 128,900 1,200 100 400 130,800
(08.7) (O.g) (0.1) (0.3) (100.0)

W••t 1&8,700 3/ 3/ 3/ 168,700
(100.0) (100.0)

Sub-Total 287,800 280,300
(gO.4) (100.0)

Tot. I TraditIonal 880,000 20,700 134,100 11,000 1,12&,800
(8&.3) (1.8) (11.0) (1.0) (100.0)-1/ Include. only far•••Ith flr.t cycl. crop•• SOURCE: 1084 ACRICULTURAL CENSUS

2/ P.rcent.,.••ho.n In p.r.nth•••••
1/ Lea. th.n 100 f.,...

Table 9
BfNkdown of pllnned reglonlllnY81tmentl, by province, 1971·1118 (In million FCFA)

PROVU«:E THUll PlAN FUTH PUN FIFTH PlAN
Pi.... I PIr Pi.... I PIr Pi..... 1 Per

SI8ldI" of Total capita SPendI" of Total capita SpRII" of Total capita
(In l1A) (In CFA) (In IJA)

tOTH 84,338 24.31 37,788 51,219 9.31 20,829 254,1DI 16.41 92,112
EAST 8,478 2.41 23,291 9,788 1.81 23,038 63,lDI 4.11 132,381
CENTRAL-SOOTH 83,147 24.01 55,729 91,221 16.51 53,221 471,lDI ~.41 218, 167
LITTCIW. 117,810 33.91 125,786 3)1,373 54.71 287,887 416,1DI 26.81 247,973
SWTlIEST 22,328 6.41 38,010 89,429 16.21 129,048 124,1DI 8.01 150,358
tOntlST 8,888 2.01 7,019 2,745 0.51 2,558 m,lDI 3.91 49,120
liST 24,142 7.01 23,1)3 5,439 1.01 4,853 183,1DI 10.51 122,529

CNlIm4 348,925 100.01 45,285 551, m 100.01 63,670 l,551,1DI 100.01 148,472

SClJrCl: Thllorld Bane, WlaJlt\r11 sector A8Y1_, 1988.
Not,: FIDI'tS In 198018 FCFA. 0- not Include rearrent ecpntlt\r'.
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Annex 2: Tanzania
Table 1
Population danalty and per capita agricultural land by region, 1986 and 2000

AREA
Region Total I of

1988 11 Total

Pqulatlm ('lXXJ)
"ban ~ llJral Rato of

1988 11 1,988 GrOllth 11

-- Lam ('OCO Ita.)
Total Total Qlltlvated Qlltlvablo

2IXXJ 21 31 1970 31 1970 31

CUltlvat!ld : Pcc1Jlatial Per capita
as llOrCllllt of: DensIty Land
CUltivablo: 1,9118 1,988

Dar-GS-Sal aM

1«RTl£AST HllJUIIlS

ArusIla
KII III8IIJaro

alASTAL BELT

coast
L1R11
llt1Iara
Tqa
Iloropo

IIHTRAL All) IlESTEIIl

DocDa
Sll"4llda
Tabin
KI~

samflll HllJUIIlS

lblYa
Irlroa
A.M-.
IUaIa

lAKE VICTIIlIA BASIN

llllwa
IIara
ShlnyrQI
Kaglll'a

1,361

2,481

1,352
1,109

4,681

638
a..7
889

1,284
1,223

3,921

1,238
792

1,036
855

~,163

1,~78

1,209
783
695

5,948

1,878
971

I,m
1,326

6i

111

61
51

211

31
31
~I

61
51

171

51
~I

51
~I

181

71
51
31
31

261

81
~I
81
61

1,311

97

97

237

~2
77

118

~

204
81
~
85

~17

153
85 ~I

87
92

217

69
101
~7

01

96S

1001
911

9S1

1001
~I
911

1001
90J

881

~I
OOJ
911
OOJ

OOJ

OOJ
gas
89J
871

96S

1001
gas
~I

96S

~.81 2,708

3,646

3.81 1,9l2
2.11 ~,7«

7,038

2.11 913
2.01 956
1.~1 1,391
2.11 1,!lt:9
2.61 1,809

6,038

2.~1 1,866
2.51 1,163
2.~1 1,761
2.31 1,248

5,971

3.11 2,138
2.71 1,753
3.41 1,105
~.31 975

8,B9B

2.61 l,770
2.91 1,372
2.91 2,665
2.71 2,091

139

9,535

8,210
1,325

21,200

3,255
6,~
1,671
2,668
7,062

20,~

~,131

~,!!34
7,615
3,~

2~,9S0

6,035
5,685
6,367
6,sa..

12,006

1,968
2,178
5,078
2,848

n.a.

340

165
175

1,336

255
148 5/
2135/
340
3lKI

~9

265
100
1« 81
,80

695

255
240
120
80 6/

1,2~S

~10

~
340
290

n.a.

e,BB9

7,775
I,m

10,501

2,643
1,221 51
1,758 51
2,118
2,781

10,122

3,511
2,960
2,~~O 61
1,211

10,033

3,518
3,3~3

1,572 71
1,600 61

9,165

1,382
2,137
3,315
2,331

,,
n.a. :,,
3.81:

I
2.11:

15.71:,,
12.71:

9.61!
12.111
12.11,
16. IIi
13.81,

8.~li
7.51i
5.~11
5.91,

23.111,
6.91:,

I

7.211
7.21:
7.611
5.llS,,

13.61!,,
29.71:
9.611

10.31,
12.~1:

I,

,
977 1
28 1
18
~

22

20
10
53
48
17

19

30
16
1~
23

T7

2~
21
12
10

~9

9S
~5

35
~7

n.a.

3.6

5.8
1.0

2.2

~. 1
1.9
2.0
1.6
2.3

2.6

2.8
3.7
2.~

1.4

2.4

2.4
2.8
2.0
2.3

1.5

0.7
2.2
1.9
1.8

Total 1Iainland 22,535 1001 2,793 8BI 2.81 ~,297 BB,33~ 4,485 48,710 9.211 28 2.2

SCU'ces: 11 1988 PlXulation ClmJs, Prelilinary Ro9Jlts. aJroau of Statistics.
21 By calaJlatlon, using 3.1811. FrOi Tho lHolT~ of Tanzania
31 1970 statistical Abstract. Cited In 197~ Al1laJltural ard I'Jral sector StuItI,

Icrld Banl, Vol. "', Table 23. "Q.lltlvablo" cbls not Includo forests.
~I By calaJlatlon: Initial CllI'RJS r~t !n error.

5/ Derlvoo; total f1gJro of 360,rm /la. g:ven for IItllara am lIndl, t"]lblnlld.
61 Derived: total f 10.....0 of 22S,00l given for TabclI'I and Uwa. COIIblnlld.
71 FrOi V"n Vpl thlzCil. "An ASSO:lSo'll&.,t of Lard RescAlrces for Ralnfed 1Ialzo,

lIleat am Rice In Tanzania." SOJtr.:11l Afrlc,1 Gt'll3rtPltnt, TN "orlll Ba:i<.
'Ulo, 1988. ()"Iglnal flgJl'o 160,OCO !la.

Table 2
Share of marketed production, by region (selected years)

AREA
Reglcn

Prmtlcn
Share

food Proct.£t Ion
Crops Share
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SOUrces:

illiZI dill frCIIIll:Alll. llIud CIl .lx-)'IIr (19111-1982) .,." sIIIr.. of III: IUcN_.
ClIIIYI dll. frOlIll:. Based m .Ix-year (19111-1982) -.vi ellare of _rketld IlrOllICtlm•
...1 dlta frCIIIll:Alll. llIud CIl .lx-)'IIr (19111-1982) .,." sIIIr. of .rIt.l., prOlllClICIl.
RIOI dlt. frOlll.O.A.1llSII (PrIOl Policy ~IIClll for 1981-12). IllIIId on fl..yur
(197$.1.) IUcN_ of rlOlIllll pUIy (ClJMrlod.t r.te of 651).
SDrlhllllll. frCIIIII:. Baud CIl .Ix-yur (1978-1982) .", shire of _rlletld prOlllctlm.
ton. dll. frCII TOIl. SIlIrus rllllr8Slll11 TOIl lJUI'cNSIIS of Mlllica 1111 AlDat. fOl' 1.,..
ClUle dll. frCII StllI.tlcal AbIIlract, 1973-1919. Total 1r1l1~ caltlelllldllQll m
'.rlll-lelle f.r. (Ill. of cattle 1151 .llJllficant for 'UJ_ cal.,y.
tottm dll. froe TOIl (II cllll! In ItT. Stetor RlIIJOI't 1987). IlII1d CIl nr. of
IUcNItd ... ocUli! In 1984115.
CIINI dll. frCII TOIl (II cllll! In fM!, 00. cit). Based CIl .lx-)'IIr (11lIIO-'.) -.t l1li"
n" of IIrkttIl! prOlllClIlI!.

211

121

511
261
70S

S3J
121
101
111

29J
751

cassava
cattle
Alce

IIa Izo
lIleat

Alce
1Iaize
IIalze
Illllze

IIa IZo
Sorl1Ul

Alce

cassava
cattle
tattle

3BI

3BI
991

271
221
~21

211

151

Coffee A.

Coffee A.

Coffee A.

Coffee A.

Cottal

Cotton
Coff. A.

_______8y Reglon-------

151

36J

Dar-es-Sllall

IIJl1l£AST HllJUNllS

Aru5ha

KllIlI8IIJaro

lXlASTAL BElT --------------------
Coast
LIRII
lIt.ra
Tange
bl9lro

C£N1!W. All) IlESTERIl PLAIDlJ-----------------
IlocDI

SI"li lda
TabOra
KIIlOII

SllI!IIRH HllJUNllS -------------------
IIllIya
Irlnga
IVMa
IUc.-

lAKE VICTtJIIA BASIN ------------------­
1IIInz.
IIIr.
Sh IrtJIIVl
1CIgIi'.



Table 3
Reglona' maize production, 1970·1985

North East Hll1llands Coastal Bel t CIIltral ard western Plateau

Year OAR ES ARUSJIA KllI- Share of COAST 1II1l1 Il11lARA TAIIlA IOllXDW Share of lXmlA SIIIlIDA TABlllA K1r.a.A Share of
SALAAlI lWlJARO Total Total Total

1970
15.2% 67.lXXl 27.lXXl 3O,lXXl 26,lXXl 20.911971 110,lXXl 28,000 19.2% 2,000 12,000 65,000 3O.lXXl

19n 00,000 28,000 14.11 2,000 19,000 70,000 65.000 25.11 65.lXXl 19.000 30,000 27,000 22.7%
1973 00,000 40,000 11.3% 2,000 31,000 160,000 25,000 24.71 120,lXXl 25,000 8O,lXXl 28,000 28.7%
1974 100 100,500 42,000 14.2% 1,400 31,000 17,500 85,:nJ 100,500 22.51 32.000 24.200 67,200 20,100 13.7%
1975 1,700 82,000 28,000 8.BS 1,!Ul 32,!Ul 50,000 160,000 53,000 23.41 6O.lXXl 15,200 67,200 41.1m 14.41
1976 8,200 173,000 35,000 12.51 34,300 36,1m 43,000 142,400 157,700 24.91 43,900 17.1m 129,800 48.900 14.51
19n 2,m 201,000 22,800 13.51 23,200 27,lXXl 40,500 99,200 158.200 21.01 23.500 12.200 152,900 59,!OJ 15.01
1978 1,200 11,000 45,500 3.7% 33,700 30,000 57,000 215,000 90.100 28.2% 63.500 13.500 98,800 61,700 15.7%
1979 1.700 135,!OJ 49,500 12.91 15,400 32,700 24,000 112,200 12,700 13.71 51,200 22.900 102,400 44.!OJ 15.41
1980 1,700 139,400 58,500 12.91 24,600 9,800 9,200 108,500 99.700 16.41 57.400 11.600 48.300 40,500 10.3%
1981 123,!OJ 70,700 11.41 34,600 17,:nJ 25,500 151,500 91,400 lB.81 67.200 22,800 57,500 38.200 10.91

1985 127,000 60,000 8.91 11,000 22,000 22,000 60,000 110,000 10.81 47.400 23.lXXl 166.lXXl 73,lXXl IUS

Soltl'ern Hlltllards Lake VIctoria Basin

Year IllEYA IRII«iA RlM.MI. IilJ(WA Share of IIIAHZA IlARA SIll NYANG4 kACtilA ~re of : TmAl
Total Tot~1 PRtIU:TIlJI

1970
1971 67.lXXl 90,000 29,lXXl 25.91 74,000 23,000 36,000 3,000 18.91 719,000
1972 62,lXXl n,ooo 51,000 29.7% 30,000 13,000 5,000 4,000 8.41 622,000
1973 62,lXXl 90,000 44,000 22.2% 31,000 23,000 59,000 3,000 13.11 883,000
1974 126,800 57,000 103,800 20,000 29.41 31,000 83,100 56,600 4O,!Ul 20.2% 1,047,000
1975 101.500 138,400 115,400 43,000 31.2% 113,000 69,:nJ 45,400 55,700 22.2% 1,275,200 SWlCfS:
1976 152,800 156,400 125,000 57,000 29.BS 139,600 57,700 49,400 52.600 18.01 1,660,!OJ 1974-1978 ESTlIlA~D I!AR\{STEO, KI'.I~ STATlSliCS
1977 133.900 175,900 129,1m 85,700 31.81 157,!OJ 62,500 52,101 32,200 18.51 1,653,700 1979-1982 PRal.I::T1lJ1. lIADlA TANZI.~IA DATABASE
1978 138,900 200,500 150,000 91,000 38.41 73,700 70,400 53,600 12,500 13.91 1,511,600 1985 ESTlIlATED PR:IU:TIlJl, lIADlA TANZANIA [lUAIlASE
1979 157,900 216,000 92.200 101,200 39.41 83,500 55,800 89,700 38,100 18.51 1.439,!Il'I
1980 189,100 232,800 89,100 202,100 46.41 27.100 39,600 102.700 46,500 14.01 1,538,200
1981 189.200 252.100 113,!OJ 207,!Ul 44.BI 27,600 58,500 113,300 38,700 14.01 1,701,800

1985 24O.lXXl 367,000 142,000 160,000 43.51 76,000 31,000 288,000 68,000 22.01 2,091,400

Table 4
NMC purchases of maize by region, 1970/71-1987/88 (mt)

1370fll 1971m 1972fl3 1973n4 1974fl5 1975n6 1976m 1977nB 1978fl9 1979/80 1980/81 1981182 1982183 1983184 1984/85 1985188 1988187 1987188

CStlllSM 1,500 2,400 2,100 101 12 39 107 95 25 0 0 0
1tlrt9l"0 6,700 3,!OJ 9,600 5,400 1,000 lO,500 9,200 14,500 4.500 1,100 733 418 :nJ QI 5B4 776 640 1,coo
Tqa !OJ 100 3,101 20,200 20,101 7,200 7,DJ 400 89 1,351 2,915 9lIl 3,046 623 3,591 4,000
IItwara 2,700 4,400 1,101 1,000 197 5 13 38 38 588 214 2,000
lIml 1,200 2,700 3,000 2,000 164 359 465 28 89 B27 n4 lDl
Aruslla 45,100 7,Im 17,100 7,000 2,900 lO,loo eo,DJ 69,500 69,500 47,400 16,519 3,238 1,193 8,315 2,!lIl9 38,lBI 46,391 45,000
KllIlWlJaro 16,000 2,!OJ lUX! 6,000 4,101 4,101 8,100 22,900 13,600 5,900 134 43 523 lOt 50 78!l 23 !Xl
DolbIa 58,1m 15,600 54,100 34,500 8,000 11,500 17,101 36,600 27,100 2,871 4,373 1,496 5,251 1,143 12,020 7,rlJ7 10,000
Sll'4llda 5,400 1.000 700 1,600 !iOO I,m 1,000 3,8lXI 700 447 228 42 57 87 5,~ 4,750 5,000
Tabora 1,300 !OJ 500 100 3,500 IO,!OJ 5,700 4,900 2,381 1,151 2,toI 311 378 1,428 2,189 3,000
KllPII 200 200 700 !m 1,000 400 111 429 3IKl 259 198 90 881 MIl
lUala 700 3,000 11,101 8,500 5,DJ 15,900 17,818 15,956 17,645 10,143 16,563 29,338 28,198 311,700
"'anza 1,300 100 200 400 2,900 1,:nJ 2,400 4,200 2,000 30 13 28 8 10 5,018 2,009 400
Mara 10,000 1,Im 3,600 6,200 1,700 1,100 5,900 5,500 4,200 3,000 60 286 118 1,096 149 0 377 5DD
Shlrrjarg.1 200 1,400 700 2,500 2,400 1,100 132 228 271 78 187 2,745 4,140 5,500
Kagera 200 1,100 1.300 800 700 42 12 108 409 21 221 1,000 5DD
Irlroa 36,500 7,700 8,200 11,200 4,100 10,500 14,700 20,900 27,200 26,DJ 21,754 33,054 26,147 25,138 22,962 38,OOl 38,428 20,000
liIleya 2,500 200 100 1,400 700 2,200 5,500 11,700 8,700 6,400 5,351 7,141 9,484 7,705 7,341 15,987 11,114 8,500
~ 1,700 500 10:1 4,200 12,rlA1 10,000 16,100 22,101 17,800 14,082 21,116 22,750 12,858 33,641 29,116 22,e 35,000

Ilatlcnal 11 188,400 43,000 100,400 73,800 23,!Ul 91,100 173,1X)) 220,500 219,200 161,100 82,798 89,440 85,981 70,981 89,477 178,494 172,776' 179, 100TOt31

:illlrce: 1970fll-197918O data frCII IIlnlstry of ~IC1Ilture, "Price Policy Reex-nlatlons for tIw 1981032 AlrlC1lltural Price Review", 1980
l!l801Bl-1967188 data frOl GoYer,..,t of Tanzania, IIln. of Ag. & Livestock DeYeI~t, "AmJaI Revl. of Maize, Rice anlll18at. "1967
Not..: 11 Nltlonsl Total treats bins as zero lU'ctlases, lIhlch MY not be a correct aSlllllltlon.
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TableS
Sharel of HUC purchlsel by region, 1970m-1987/88'

1970fll 1971m 1972n3 1973n4 197~ns 1975fl6 1976m 19nna 1978/19 1979/80 1980/81 1981/82 1982/83 1983/8~ 1~185 1985/86 1986/87 1987/88

CstIDSM O.lIS O.lIS D.lIS D.lIS O.lIS 1.61 1.41 1.lIS O.~I O.lIS O.lIS O.lIS 0.11 0.11 O.lIS O.lIS O.lIS 0.01
bogaro 3.61 9.11 9.01 7.31 4.21 11.51 5.31 6.61 2.11 0.71 0.91 0.51 0.31 0.11 0.71 0.41 0.41 0.61
TaIVI 0.51 0.21 0.01 0.01 15.91 22.21 12.01 3.31 3.31 0.21 0.11 1.51 3.41 1.41 3.41 0.31 2.11 2.21
IItwara 0.01 0.01 O.llS O.lIS O.lIS 3. lIS 2.51 0.81 0.51 0.01 0.21 O.lIS O.lIS 0.11 O.llS 0.31 0.11 1.11
L1ndl O.llS O.lIS D.llS D.llS O.llS 1.31 1.61 1.~1 0.91 O.lIS 0.21 O.~I Ii.51 0.01 0.11 0.41 0.41 0.51
Arusha 24.21 17.71 18.11 9.51 12.11 11.11 ~.91 31.51 31.71 29.~1 20. lIS 3.61 1.41 8.91 3.31 20.21 26.91 25.11
KllllaI'IJaro 8.61 6.71 11.11 8.11 20.11 5.31 3.51 10.~1 6.21 3.71 0.21 O.lIS 0.61 0.11 0.11 0.41 0.01 0.21
DolDa 31.41 36.31 5D.81 46.71 O.lIS 6.61 6.61 8.11 16.71 16.81 3.21 4.91 1.71 7.41 1.31 6.71 4.11 5.61
SI 1'91 da 2.91 2.31 0.71 2.21 O.lIS 0.51 0.61 0.51 1.61 O.~I 0.51 0.31 D.lIS 0.11 0.11 UI 2.71 UI
Tabera 0.71 2.11 0.51 O.lIS O.llS 0.11 2. lIS 4.91 2.61 3.lIS 2.91 1.31 2.31 O.~I 0.41 0.81 1.31 l.n
KI~ 0.11 0.01 0.01 O.llS 0.01 0.21 0.41 0.41 0.51 0.21 0.21 0.51 O.~I 0.41 0.21 0.11 0.51 0.41
IUala 0.01 O.llS 0.01 D.lIS 2.91 3.31 6.81 3.91 2.41 9:91 21.51 17.81 20.51 14.31 18.51 16.41 16.31 20.51
Illlanza 0.71 0.21 0.21 0.51 O.llS 3.21 0.81 1.11 1.91 1.21 O.lIS 0.01 0.01 O.lIS O.lIS 2.81 1.21 0.21
lIara 5.41 3.71 3.41 8.41 7.11 1.21 3.41 2.51 1.91 1.91 0.11 0.31 0.11 1.51 0.21 O.llS 0.21 0.31
ShllTianga 0.11 3.31 0.01 D.llS D.llS 0.81 0.01 1. II 1.11 0.71 0.21 0.31 0.31 0.11 0.21 1.51 2.41 3.11
Kagera D.llS D.lIS D.llS D.llS 0.01 0.21 0.61 0.61 0.41 0.41 0.11 0.01 0.11 0.61 O.llS 0.11 0.61 0.31
Irlnga 19.61 17.91 7.71 15.21 17.21 11.51 8.51 9.51 12.41 16.31 26.31 37.01 30.41 35.41 25.71 21.31 21.11 11.21
lIleya 1.31 0.51 0.11 1.91 2.91 2.41 3.21 5.31 3.11 4.01 6.51 8.01 11.01 10.91 8.21 9.01 8.81 4.71
A.MJIa 0.91 O.llS 0.51 0.11 17.61 13.91 5.81 7.31 10.41 11.lIS 17. lIS 23.61 26.51 18.11 37.61 18.31 12.91 19.51

SoJrce: 197tJ171-197918O data frllllllnistry of AlJ'IC1IltII"8, "Price Pollc.y Ilel.:I:.nlatllll!l frr thll961-a2 AlJ'IC1Iltlral Price Review", 1960
1980/81-1987/88 data frill GoYer,.,t of Tanzania, IIln. of Ag. & livestock Devel~t, "AmJaI Revl .. of IIalze. Rice ard IIlBat, "1987
Notes: 1/ Shares wer8 calC1llated ISSlIIII'<! that blancs tllJlal zero lU"cIlases. lIhlch lay lilt be I lX'A"rllct a~tlon.

Table 6
NUC Illel of mllze by region, 1978/79-1987/88 ('000 mt)

1978fl9 1979/80 1980/81 1981/82 1982/83 1983/84 1~/85 1987/88

Cst/DSM 88.0 107.0 133.0 137.0 127.8 127.9 135.2 100.8
Ib'.-o 3.0 8.0 8.0 9.0 4.8 4.8 3.0 5.4
T819 15.0 26.0 31.0 13.0 3.7 3.7 8.4 5.4
lItwara 4.0 4.0 7.0 6.0 3.5 3.6 3.2 3.1
L1ndl 3.0 5.0 6.0 3.0 2.4 2.4 1.1 2.4
Arusha 4.0 16.0 17.0 10.0 7.9 7.9 6.0 6.8
KllllatlJaro 2.0 8.0 10.0 6.0 2.0 2.1 6.5 2.0
IlOlDa 5.0 15.0 16.0 30.0 21.6 21.8 11.2 20.5
SI~lda 2.0 7.0 2.0 2.0 0.7 0.7 2.0 5.0
Tabora 1.0 2.0 5.0 9.0 2.4 2.4 6.8 3.0
Klpa 0.0 1.0 1.0 2.0 1.4 1.4 1.8 1.3
fUcwa 1.0 2.0 4.0 4.0 0.5 0.5 4.2 3. 1
IManza 6.0 5.0 15.0 19.0 5.6 5.6 8.3 10.2
llara 2.0 3.0 11.0 11.0 6. 1 6.0 4.8 6.8
Shl~qa 1.0 2.0 12.0 14.0 6.0 6.1 7.5 6.8
Kaglln 13.0 2.0 7.0 4.0 2.8 2.9 3.4 6.5
Irlnga 4.0 7.0 6.0 6.0 5.2 5.1 5.7 2.7
Iblya 2.0 2.0 3.0 1.0 3.3 3.3 1.1 0.7
FW.- 0.0 1.0 1.0 1.0 0.6 0.6 1.3 0.7

Total 156.0 223.0 295.0 287.0 208.3 208.8 221.6 193.2

scarce: GMr~t of Tanzania. Min. of Ag. & Livestock
1987/88 dlta frill "AmJaI Revl. of Maize. Rice and lhat" 1987.
othIIr data frill "Price Policy ~tICl1: Maize, Rice & Wheat,"
varlu years
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Table 7
Reglonl' coff.. production, 1970·1985 (In metric tonal

Illrth Eat HI Itllllll!l - coastal IIlllt ClI'Itral and IeStern Platoau

Y_I T.C.G.A. SIwe of AII.lS* KILI- Shari of aIAST L11111 lITWARA TNCiA IOllmlll Share of IXIXJlA SllIilllA TABIllA KUDlA Shari of
TotIl IlAHJAIIJ Total Total Total

19113 1,311 8.01 1,181 5,9119 33.01 !i61 0 2.61 14 0.11
1!114 9,187 27.81 1,9 11,122 35.81 531 0 1.51 21 0.11
1!llI5 7,m 24.11 1,418 1),232 38.21 383 0 1.21 11 0.01.. 12,027 23.41 l,lII8 18,710 38.41 lOI 9B 2.01 95 0.21
1117 11,114 25.11 2,027 14,815 37.81 Gl 100 1.31 65 0.11.. 11,535 211.71 2,371 12,748 32.91 1112 48 2.51 70 0.21
III 14,lIM 211.111 2,551 lI,m 35.51 ll92 70 1.41 53 0.11
DI 11,111 24.111 1,841 1),781 27.41 472 174 1.41 47 0.11
1171 11,352 24.41 2,. 13,m 33.51 4IllI 83 1.21 22 0.01
B72 11,413 21.41 3,819 T7,51) 37.01 882 127 1.71 18 0.01
1m 11,223 23•• 3,481 14,133 37.31 BT7 93 UI 73 0.21
1874 8,7IM 11.11 2,118 11,4&1 32.21 IllI4 78 1.81 82 0.21
1m 5,027 11.71 3,938 22,320 SUI 975 127 2.11 39 0.11
1m 5,784 1).51 4,3!IlI 22,784 49.31 4lI8 237 1.31 18 0.01
IIT1 4,5:11 11.31 5,327 19,4111 51.11 788 161 1.91 17 0.01
1m 3,1111 7.81 4,312 211,l!4 47.01 B) G 2.51 35 0.11
1ll1lI 8,772 13.81 4,147 13,1«1 34.81 !i04 383 1.81 B7 0.11- 3,503 7.31 3,717 14,1158 aUI 314 228 1.11 41 0.11
• 1 5, • 7.81 8,587 25,937 47.81 819 97 1.11 33 0.01
19'i2 I,. 2.31 5,lEl 18,421 48.31 II!l4 1.41 52 0.11
1!l83 2,. 5.71 4,557 T7,120 42.11 898 1.71 18 0.01
~~. 4,032 '.21 4,«12 13,023 35.31 7T7 1.51 !i6 0.11
a'SI 4,2117 15,381 41.111 439 0.91 93 0.21--.'

SOJthern H11111 arcIS lake Victoria Basin
_ ......~ .... .-... ,ra..o:::

'!, .. , lIlf.'\ Ikillil IIM.IIA IIJ(IA Shari of lIUNZA IMAA SIll HYNCiA KAllRA Share of TOTAl,
Total Total PRlD£T11JI

~.':--.""''''''-'JI''.'~''

:~': . !i6 1•• 20.61 0 8,200 37.81 21,693
'.. ' t. 71 1,729 9.91 2SO 8,719 25.11 35,698
Of,,-:,

••,! 85 1,001 8.81 93 9,473 29.71 32,218 Slu'c:e: TWJI1la AcTlcultlral Sletor IIlsslCJl
,'1'", 3,4" 1;'2 l,!Bl 10.71 254 13,79lI 27.41 51,300 Teemlca' Paper" FAD 19t8
~o! ~ J.21; 3 1,837 11.11 448 1),494 24.81 44,549
1Sil: 2.""" '(l 2,298 11.51 524 14,354 32.31 48,003
1969 ~,!,,,;, 85 3,lll5 12.81 :m 12,145 23.71 52,558
1970 ( 78 2,Im 13.01 312 14,882 33.51 45,339
10-' .; :/'" '48 2,810 14.81 339 11,768 28.01 46,489
I" "',~ gl 2,039 10.71 314 12,4!lII 22.11 57,854.: ...... ":. }:", 98 2,174 11.51 310 11,ll!ll 25.41 47,218
tr·, .~,"$ B8 3,048 15.41 200 14,337 34.41 42,271
W:;', '? .".') 91 3,121 13.ft 2118 11,0 23.41 51,001
1978 :J.l:"'; 108 3,2S0 15.31 427 12,585 23.81 55,104
1977 Jl3 38 2,2!11 1).61 171 12,911 27.01 48,450
1978 :M11 57 4,155 15.61 1115 13,882 27.01 51,II!i9
1979 4,792 24 4,. 19.11 315 14,873 31.61 ~9,883

1980 4,297 31 4,231 T7.9I 211 18,401 34.91 47,789
19!Il 8,nO 8,578 19.61 2!11 15,838 23.71 B7,!Bl
1982 7,196 4,111 23.71 487 12,844 28.21 50,710
1983 8,725 8,452 25.81 247 12,548 24.ft 51,502
19B4 B,. 5,210 21.61 220 12,0 28.41 49,388
1985 8,7fJ 7,320 31.11 2!10 12,257 28.91 48,713
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TableS
Reglonll toblcco production, all types (In mt)

• North East Hlltllaros coastal Belt Cootral aOO Western Plateau

Year I DAR ES AAUSHA KILI- Share of mAST L11fl1 llTWARA TANGA lOllX'.JlD Share of IXXDl4 SI NG IDA TABMA KIlDlA Share of
I SALAAM IlAHJARD Total Total TotalI

I
I

1970 I D.OS D.OS 2,903 lDO.OS
1971 ! D.OS D.llI 4,911 lDO.OS1972 I D.OS D.llI 5,215 62.811973 I D.OS D.OS 7,005 70.91
1974 D.OS D.OS 9,951 76.41
1975 D.OS D.OS 7,210 62.41
1976 D.OS 1 39 9 0.4:1: 8,528 71.OS
1977 D.OS 6 14 10 0.21 8,242 00.41
1978 D.OS 3 19 11 0.3% 8,D09 65.11
1979 O.OS 12 19 11 0.21 287 8,182 49.51
1980 O.OS 14 22 12 0.3% 292 6,451 39.51
1981 O.OS 8 28 5 0.21 546 0,722 4.1.4:1:
1982 O.OS 4 39 11 0.3% 391 7,003 45.51
1983 O.OS 0 34 4 0.3% 447 4,489 38.21
1984 O.OS 5 38 1 0.41 248 5,193 49.41
1985 O.OS 9 57 0 0.51 269 7,153 52.21
1988 O.OS 0 O.OS O.OS

SQJthern HI~lard!I lake Victoria Basin

Year IIIYA IRII«iA '1lM.IlA Rl.KWA Share of lIWIZA IlARA StII HYAI«iA KAllRA Share of TOTAl
Total Total flImtTllJI

1970 O.OS O.OS 2,903
1971 O.OS O.OS 4,911
1972 3,093 37.21 O.OS 8,008
1973 2,001 29.11 O.OS 9,966
1974 3,081 23.61 0.01 13,032
1975 4,345 37.61 0.01 11,555 SOURCES: 1979-83 PPR for the 1983
1976 3,434 28.61 0.01 12,011 Ag Price Review, HDBi 1984-86 MADIA
19n 4,145 33.41 O.OS 12,417 Tanzania database.
1978 4,265 34.71 0.01 12,:117
1979 971 3,721 2,625 561 46.11 670 39 4.11 17,098
1980 1,639 3,350 3,958 672 56.41 587 60 3.81 17,057
i981 1,813 2,404 3,589 831 51.61 738 54 4.71 16,738
1982 1,675 1,7lllI 3,987 843 50.91 482 40 3.21 18,241
1983 1,569 2,033 3,928 752 60.81 289 75 2.71 13,m
19114 1,021 1,797 1,946 511 47.91 237 22 2.4:1: 11,019
1985 I,m 1,439 2,818 363 42.61 651 21 4.71 14,210
1988 1,000 lDO.OS O.OS l,lnJ

Table 9
Public expenditure (In millions of current Tlnzlnll shillings)

Year 1- NortheaWlaI'ds -: coastal Belt I 1- Cmtral aOO Western Plat&aU --II

ARUSHA Kill As 1 aJAST L11fl1 I/TIIARA TAIXlA lOltmlO Asl lXIDIA S1/«;1 OA TA8CIlA KIlnlA ~s I

1974/5 68.6 60.1 12.OS 43.5 4~.4 51.9 84.1 64.3 25.62 65.4 57.0 45.3 39.9 lUI
1975/6 69.5 62.0 12.11 41.3 40.1 47.2 82.2 62.8 25.21 68.4 42.7 47.6 39.3 lS.OS
1976fi 72.8 76.2 12.11 45.9 48.4 54.1 84.9 69.8 24.62 78.0 51.7 51.9 45.8 18.n
19n18 96.7 lai.7 12.01 61.5 81.3 78.2 118.8 98.7 24.71 108.2 71.8 72.0 83.5 15.61
197819 100.2 98.7 12.61 72.8 81.3 81l.8 lOB.5 93.1 25.71 100.2 75.0 88.0 62.0 lUI
1979160 112.7 133.0 12.61 00.5 89.2 102.8 115.9 lOB.8 24.81 114.3 00.8 88.4 88.6 13.3:
1980/1 137.4 143.4 12.21 102.2 88.7 119.6 144.5 124.5 25.21 137.3 98.5 112.5 92.6 19.21
1981/2 1~.5 187.0 12.41 114.2 100.1 133.8 172.1 154.2 25.71 157.5 112.3 127.1 lOB. 4 19.11
198213 198.8 218.5 12.91 128.2 135.1 141.8 183.3 187.8 24.OS 185.8 151.8 181.7 138.0 19.61
1983/4 197.4 208.8 11.91 152.9 134.1 157.7 217.8 211.5 25.61 197.8 147.2 159.7 i43.3 ',9.11I
1984/5 74.3 71.7 12.21 .ca.9 44.6 62.5 73.1 83.9 28.OS 83.8 51.4 62.4 51.0 i'll.8S
1985/6 87.5 79.2 11.81 54.7 54.1 75.7 82.0 97.1 25.81 92.8 58.9 72.9 59.5 2O.OS

IJIOfTH RATE 5.4 5.6 6.'l 5.8 6.8 3.0 7.1 8.1 3.4 3.1 7.3

Yllr 1-- SoJthflrn Hlltlllnls ---I I Like Victoria IlIsln I IlAA ES Aslof TOTAlI I

IIfVA IAII«iA IlIM.* lUlU As I IMAIIlA MARA StII NYAIIlA KAlIAA All SALAAll Total EllPEIIl11l.llE

1974/5 liM SO.5 48.9 34.1 17.11 72.9 42.2 53.8 61.7 20.51 89.8 6.21 1,121.7
197516 62.4 55.5 ..1.1 29.4 17.41 67.3 SO.6 48.8 59.4 20.81 70.3 6.51 1,088.4
1976n 69.5 81.4 46.5 33.2 17.11 81.3 58.5 00.2 72.3 21.91 73.5 6.OS 1,231.5
1977/8 94.1 83.5 83.5 46.7 17.11 111.7 n.o 81.5 103.0 22.21 00.7 5.41 1,883.9
197819 Ee.O 00.8 98.0 52.3 18.81 122.8 19.9 69.9 97.9 24.11 0.01 1,822.0
~ 118.0 113.1 89.2 68.0 19.81 133.5 Sg.3 IOU 117.7 22.71 15.7 0.81 1,9!ill.4
19l1O/1 142.3 120.2 89.8 79.5 18.81 162.0 135.7 118.2 128.0 ' 23.71 19.8 0.81 2,~.7

1981/2 184,4 138.8 107.0 93.2 19.21 lSI.7 131.9 m.3 1SO.2 22.91 1M O.S: 7.928.3
198213 184.1 195.8 142.11 111.4 19.81 224.5 151.4 195.~ 176.9 23.11 25.8 O.ex :i.~.i
1983/4 212.· 11ll.5 147.8 123.0 19.31 233.2 17e.9 187.5 185.8 22.91 2B.4 Il.P 3,417.5
19l14/5 11M 52.7 48.2 40.0 11.21 78.4 60.8 !!i.e 47.8 21.11 32.0 2.71 1,195.3
198518 m.8 88.8 54.2 46.5 19.2: 00.8 70.1 78.1 53.5 20.81 37.1 2.61 1.409.9

IJOf1K RATE 8.9 8.0 3.5 7.8 U 7.01 3.3 4.1 (9.8)

SDJIC(: III AnlI~I$ of ~t.ry Allocatlcn Irf II. Sdllut.., 11182

48
nl Eltl.t. of Mile E*ndlu. 9.Qlly Vot. (AlgIINI), 19l14-198S.



Table 10
Public expenditure

lOTAl 0PENl1'ME BY SfCTlJl (In II" IIl1'oS of ~rlllt TWNlla ShIIlIIVl)
TOTAl EXPElIlllUlE BY SECTlJl

lator RoadS Rou InllllrTOTAl NJJ.I llltA- f£Al.1H RlJW. IlOADS RDIA IIUR Total Agrllvatk Eo. Imlth
LVSTK TlON WATER

1974/5 1,121.7 &l.1 275.0 184.1 42.1 77.7 482.9 1974/5 loo.OJ 8.21 24.51 18.41 3.81 8.91 43.11
1975/8 1,••4 78.2 318.3 208.4 43.4 57.8 300.8 197518 loo.OJ 7.OJ 29.31 19.21 4.OJ 5.31 3D.OJ
1978/7 1.231.5 88.3 424.7 258.8 49.7 55.9 381.0 197817 loo.OJ 7.21 34.51 21.OJ 4.OJ 4.51 29.31
19m8 1.883.9 98.5 692.8 331.2 91.2 86.7 394.5 1977/8 loo.OJ 5.81 41.11 19.71 5.41 5.11 23.41
1978/9 1,837.7 100.1 683.1 318.3 101.2 108.1 348.9 1~7l!/9 loo.OJ 6.11 41.71 19.31 6.21 8.~ 21.31
19791lKl 1,959.5 121.3 850.1 355.7 108.7 113.7 400.4 1979/80 loo.OJ 8.21 43.41 18.21 5.51 5.81 22.OJ
198011 2,294.7 100.8 932.1 397.7 128.0 122.2 605.5 198011 loo.OJ 5.71 40.61 17.31 5.61 5.31 26.41
1981/2 2,008.5 148.0 1,000.3 455.5 139.2 135.2 664.4 198112 loo.OJ 5.71 41.81 17.51 5.31 5.21 25.51

11J11IfAST HIIJUHlS AS PERCENT tF TOTAL SllIMRH HIlJUIIlS AS PERCENT C1 TOTAl
Total Agrllvatk Eo. Imlth later RoadS RliIa Inllllr Total Agrllvstk Eo. IkIIlth later Roads Rilla Irder

1974/5 12.OJ 13.91 14.41 13.51 14.71 B.!II 11.31 1974/5 17.11 22.11 17.11 18.31 lui 16.OJ 17.31
197518 12.11 15.11 11.51 12.71 14.31 8.71 13.01 1975/8 17.41 21.51 17.11 16.71 12.91 20.71 17.71
197&'7 12.11 13.01 12.61 12.81 13.71 7.71 12.31 197B17 17.11 19.~ lB.!11 15.81 13.31 18.11 18.41
lmll 12.OJ 15.11 12.21 11.11 18.41 9.OJ 13.01 1977/1 17.11 18.41 17.61 16.OJ 13.91 17.51 17.81
1973/9 12.51 15.41 lUI 10.91 10.41 13.01 14.81 1978/9 18.~ 21.31 18.61 19.31 13.61 20.51 18.91
!9791lKl 12.51 18.01 12.51 11.91 10.31 12.81 15.51 1979/1l 19.81 17.61 19.81 18.91 14,ll1 2O.OJ 23.01
190011 12.21 20.31 11.41 12.41 12.51 12.51 13.71 19lKVl ~B.BI 18.61 19.31 18.81 14.11 20.41 20.51
193112 12.51 20.21 12.21 12.11 12.71 12.61 13.71 198112 19.31 17.91 20.11 18.31 14.91 19.81 20 11

COASTAL BELT AS PDaHTAGE II' TOTAL IJI(E VICllIlIA BASIN AS PERCENT II' TOTAL
Tota I AgrIlvatk Eo. Health lator RoadS Rella Inllllr Total Agrllvstk Eo. IkIIlth later RoadS RIlla Inllllr

1974/5 25.81 14.81 21.11 27.51 25.41 29.71 27.91 197415 20.51 23.91 24.31 17.21 18.81 19.~ 19.11
1975/8 25.21 19.91 23.01 25.21 24.01 29.51 26.91 1975/8 2:1.81 24.91 26.11 17.81 20.51 19.41 17.OJ
197&'7 24.81 18.61 26.81 25.91 25.6S 29.51 21.41 197B17 21.91 27.21 22.91 20.11 22.11 18.11 21.01
1977/1 7.4.71 19.61 23.01 28.71 23.71 29.61 24.21 1977/8 22.2': 25.91 25.11 19.OJ 21.41 19.~ 18.91
1978/9 25.41 19.31 24.21 27.21 31.11 29.91 23.51 1978/9 23.S: 26.01 24.91 21.91 20.91 18.41 24,ll1
1979180 24.71 20.41 23.61 26.71 00.41 28.11 23.21 1979/1l 22.71 21.61 23.61 22.81 20.61 19.81 21.11
lliOO11 25.21 18.51 24.31 26.91 29.01 28.41 24.51 19lKV1 23.71 23.61 25.01 22.21 20.11 19.11 23.61
198112 25.81 2O.6S 23.91 27.71 28.21 29.11 26.91 198112 23.OJ 22.41 24.81 21.71 20.81 19.61 21.61

COITRAL AIIlll(STERH PlATEAI.I AS PERCENT tF 10TAI.
Total ~rllvatk Eo. Health later RoadS RIlla Inllllr

1974/5 11.51 23.01 18.91 18.11 26.81 15.21 17.21 SlUlCE: M An.1lysls of 8uVlrtary AllocatllllS by U. SChluter. 1982197518 II.OJ 18.81 18.91 18.31 28.31 17.01 17.71 ard Estrutes of Plbllc Elqlljndlture ~Iy Votes (Regional). 1984-1985.197&'7 18.31 19.71 18.61 17.71 25.41 17.91 19.11
1977/1 18.81 19.11 18.41 17.31 24.81 14.51 18.91
197119 11.61 18.41 18.11 20.31 22.41 19.41 18.41
1979/10 19.31 23.21- 19.91 19.21 22.61 18.41 15.51
l!ll1'.l11 19.21 11.01 19.51 20.81 22.91 18.51 18.71
198112 19.31 18.91 19.01 20.31 23.31 18.91 17.71

Table 11
Enrollment In primary school by region, 1978, and percent of children ages 5-14 enrolled

A.REA ElV'ollllQ'lt 1978 Chlldrm 5-14 Chlldrm 5-14 Total Percsr.t
Regloo I\JbIl c Private Total RJral ()Jly IXban ())Iy Chlldrlrl E;volled

Males FlIlo1les Total Males FllIales Total Age 5-14

Dar-os-Sa Iaaa 99,055 6,034 105,089 8,551 8,311 16.862 83,834 00,894 174,728 191,500 551

ImTlfAST HIGUNlS 349,088 0 349.088 263,119 255.622 518,741 15,175 15.821 30,996 549,737 641

Arusha 137,733 0 137.733 127.572 120.215 247.787 7.720 8.075 15.795 263,582 521
KllllIIiIIlJaro 211,355 0 211,355 135,547 135,407 270,954 7,455 7,746 15.201 288,155 741

COASTAL BELT 656,852 5,537 662.389 456,544 445,842 002.386 54.780 58.161 112.941 1.015,327 651

Coast 96,894 813 97.707 53,987 60,588 124.575 4.~1 4,614 8.915 133,400 731
lIml 131 88,805 203 87.008 60.074 59,010 11~l,084 6.00R 6.466 12,474 131,558 6tl1
lItlara 132,765 4.202 136,967 88,m 87.159 175,434 11,060 11,356 22,416 197.850 6!n
Taros 184,629 319 184.948 134,049 131.366 265,415 17,793 18,985 36.m ~,193 611
Ib'l9l"O 155,759 0 155.759 110,159 107,719 217,878 15.618 16.740 32.358 250,236 62J

ttHTRAL AIIJ WESTERN PlATEAU 487,575 22,443 510,018 393,396 378.!DI 770,~ 39,932 39.663 79.595 &49,897 601

IDbIa 169,965 5,854 175.819 137,815 127,482 265,297 10.225 10,951 21,176 286.473 611
SI~lda 97.561 6,241 103,802 79,339 n.S6S 156,004 9,165 7.471 16,636 173,540 001
TabOra 106,537 1,).348 116,885 96,447 92,726 189,173 12,008 12,m 24.843 214,016 5:;:
KI~ 113,512 0 113.512 79,795 79,133 158.929 8,414 8.466 16,940 175,968 6SI

SWTHERN HllRAIIlS 562,392 31.600 594.082 401,168 400,627 801,795 33,559 37,055 70,614 872,4O!l 68J

ltIeya 202.005 11,382 213,387 142,294 140,993 283,287 11,763 13.165 24.928 D,215 691
Irllr,ja 179,251 9.421 188.672 127,599 129.089 256,688 9,007 11,~1 21.208 m,896 681
IWJII 112,7'.1) 202 112.!r18 74,450 74,~11 148.811 5,143 5,492 10.635 159,446 711
lUcIa 131 68"m 10,685 79.115 56,825 56,184 113,001 6,746 7.097 13.843 126,852 62J

LN(E VICTlJllA BASIN 757,022 14.885 nt.007 617,249 614,238 1,231,487 31,535 33,754 65.289 1.296,n6 6lIJ

llWanZa 242,732 10,136 252.888 188,349 188,153 374,502 15,409 16,336 31.745 406,247 62J
llara 159,247 0 159.247 103,872 104,019 207,891 6,371 7,102 13.473 221,384 72J
SIllnyaroa 195,707 4,749 200,456 100,700 100,070 380,sro 6,553 6,921 13.474 394,334 511
Kagera 159,336 0 159,336 134,238 133.996 268,234 3.202 3,395 6.597 274,831 581

Total 2,911,984 80,589 2.992,573 2,140,027 2,101,546 4.241,573 258,815 275,348 534.163 4,m,73B 63J 49

swr.t: Tanzania ~tral beau of Statistics, 1979. ·Statlstlcal Abstract, 1973-la7:l.· IlInlstry Of Plaml~ Ol.-.l ECO'OIic mairs. Oolr os salaaa.



Annex 3: Senegal
Table 1
Population denllty, land use, and per capita agrfculturalland use by region, 1985 (hectarel per perlon)

LANl ('lXX) tB:tares ) i IncIUdos Wood Iaros

R£GIlIl 1-- PlfU.ATllJI ('lXX) --I Total '~lltloo lhllllr I It.hJsal tIJt I I lim' l I Avallal.ole I I FER WITA AmlaJ.TtRAI. LAIfl,
Total V As I of lUal I Total 21 Area 3/ Dmslty QJlt. of I Potll'lt. of ,Woods ard of ,QJltlvable of IQJI tlvable 1985 QJI tlvable I

1985 Total 1985 ~ral 200l 1985 ~I total : QJlt. 51 total I forest total I lard total : Total lUal Total Pw. :
per/sq.kI I I I

P~. Pw. 200l :I I I I

,
i' i .

DAlWI
I

271:1,~70 23J 221 151 2,200 55 2,673 3 51: 6 1111 6 111: 15 0.01 0.07 0.01
I , I ,

lM.tOI1T BASIN
I , , ,

3,153 ~9J 2,856 911 U12 6,409 ~9 1,987 311
1

1,200 1911 2,155 :MIl 5,3~2 8311 1.69 1.87 1.09, ,
THIES n4

, ,
151!

,
860 131 OOJ 1,~ 660 130 361 551: 9 11: 98 468 7111 0.54 0.60 0.35

DIWlllfl 504 81 444 88% 785 ~36 116 311 7111 0 OXI 39 911 350 BOX: 0.69 0.i9 0.45
IWUlX et fATIO( 1,289 20S 1,173 911 2,008 2,394 ~ 910 38%: 240 lOX: 716 3OJ: 1,866 78%: 1.45 1.59 0.93
LIUlA 500 8J 465 93J m 2,919 17 405 141

1
951 3311 1,302 4511 2,658 91%: 5.32 5.n 3.41

I ,
I

MlVIIG J(GIOlS 51: 51!
,

1,855 29J 1,535 831 2,800 13,208 14 622 692 3,825 291: 5,139 391: 2.n 3.35 1.78

lOX!

, ,
ZlllIllOIJI It KClIIA 880 141 731 831 1,371 2,835 31 296 4~ 16%! 685

,
1,435

I

24XI 511: 1.63 1.96 LOS
SAINT LilliS 610 91 531 871 950 4,413 I~ 110 2Jl 104 21: 1.572 36Jl 1,786 4OJ: 2.93 3.37 1.88
TAYIAlXUIIA 365 6% 274 75% S69 5,!l6O 6 216 4XI 134 2S! 1,568 2611 1,918 321: 5.25 7.01 3.37

I ,
I I , :I I II ,

iOUl. DGAI. 8,478 IOOS 4,340 671 10,093 19,6n 2B 2,612 13%1 1,898 IOXI 5,986 30JI 10,496 5311 1.62 2.~2 i 1.04

SOJlllS: V frCJI ·VII Plan dIJ Devel~t Ecaml[JJ8 et Social: 1985/1989, Situatlll'l dIJ l'EClmIle SlI'legalalse,
StratllQle de Dev81~t.· I/Inlstere de Plan et de la (;(q)eratloo. p.19, Ta:llo 4.

21 1985 flqIJlatloo projected at rate of 3.0% for all reglll'lS.
31 frCJI VII Plan. see Hote 1/ above.
41 frCJI Situatioo ElXrOIllJJlI c1J senegal 1982, Directlll'l StBtlstllJJll, et Ramll't AmJeI Directlll'l Eaux, forets et cnasses, 1978.

Lard ltdlIr QJltlvatloo Deflml as "Terres Alrlcoles: ~f1cles wlt/ves.·
51 PotlJ'ltlally QJltlvable dlIflml as "Terres IrlIt II Isees et suSClllltlbles d'utlllzatlll'l al1lcole w forestlere.· see Hote 41 for soorce.

Table 2
Average annual rainfall by region, 1960·1983 (In mm)

YEAR SENEGAl. DAKAR ZlllJltoOl/ DlllABEL ST. LCllIS LlUIA TAWACWNlA KAOlACKI THIES
KlX.DA FATICK

1960161 643 582 1,079 739 '379 523 602 601 640
1961/62 664 586 1,254 566 371 ~48 789 664 635
1962/63 694 577 1,319 621 264 346 862 592 969
1963164 665 547 1,219 579 382 451 943 64~ 556
1964/65 757 531 1,310 726 369 ~95 1,02~ 876 727
1965/66 680 400 1,458 563 ~ ~~9 939 655 54~

1966/67 738 515 1,251 604 ~16 371 1,235 981 530
1967/68 880 918 1,560 858 342 667 964 007 828
1968/69 432 208 a:JI 340 276 237 792 ~41 330
1969170 660 687 1,198 571 ~26 372 7~5 65~ 624
1970171 513 196 1,136 386 243 285 600 482 684
1971ffl 007 ~10 983 564 283 296 1,225 771 327
1972/73 349 120 702 ~10 118 205 622 415 202
197317~ 565 964 1,118 :JJ7 197 272 723 464 476
197~n5 583 367 1,110 538 229 341 957 564 555
1975176 645 675 1,322 ~53 3>2 267 783 694 668
1976/77 573 392 1,282 ~43 260 284 970 540 ~15
1977n8 ~15 152 813 3>2 159 250 932 ~15 2fJJ
1978/79 001 269 1,258 571 281 331 575 941 580
1979/80 482 260 968 478 227 247 691 571 ~12

1980181 436 378 760 349 237 327 609 436 394
1981/82 563 339 1,108 437 263 356 878 599 528
1982/83 ~92 311 1,072 388 198 324 736 584 321 I
1983/84 313 119 723 197 157 182 515 355 2551

I
lEAN 581 ~ 1118 500 284 347 825 585 520 :

I
I

sm. DEV. 132 229 229 155 89 112 100 178 188 :
I
I

C.V. (S) 23 52 21 31 32 32 23 30 361
Rate of I

I

f;rOlrth ~4.09 • -1.5 • -3.2 • -3.1 • -2.7 • -1.2 .. -1.5·· -3.1 •
,. . _..... --_.-........_._._...._ .._-:
SCUC8: Minister. c1J DeV8I~t RuralllXJlA
• Siralfleant I lS"
•• S ",lfIeant at 51.
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Table 3
Regional groundnut production, 1961·1987 (area In hectares; production In rnt; yield In rntlha)

Ul CN'-\OT lot 'CASSNIWa ~tK) lof , olllJlll[L lof 'fLElM (St. Ll1lls) lof
NIf.A PIIIl Totll YiElD NIf.A Total YIELD I NO PAID Total YIELD AREA PROO Total YIELD

111I1 I 3,500 3,500 OJ 1.00 123,931 112,797 131 0.91 : 146,411I 117,164 131 0.1n 6,525 5,094 11 0.78
1982 1 5,lXID 3,lXID OJ 0.11I 126,lXID 1I8,lXXI 121 0.94 I 144,lXXI 148,lXXI 151 1.03 9,:m 3,550 OS 0.38

=1 3,lXID 2,m OJ 0.70 110,241 120,1&1 131 1.119 , 139,lXXI 121,500 141 0.87 10,948 3,509 OS 0.32
5,311I 2,155 OJ 0.40 110,200 124.!Il2 131 1. 13 I 172,489 143,878 151 0.83 16,241 5,862 11 0.36

=1
4,11n 1,811 OJ 0.44 103,1m 129,il23 131 1.25 , 146,lXXI 125,580 131 0.86 15,270 6,320 11 0.41
4,lXID 2,400 OJ 0.11I 118,0 132,350 121 1.12 I 131,lXXI 132,200 121 1.02 27,000 15,!m 11 0.59
3,578 1,965 OJ 0.55 121,246 128,lOl 151 1.l!i 144,lXXI 34,169 41 0.24 11,132 7,895 11 0.71=, 4,lXID 3,232 OJ 0.81 120,000 12O,lXXI 121 1.00 155,500 144,400 141 0.93 12,348 6,837 11 0.55
2,8:11 713 OJ 0.25 113,586 103,500 131 0.91 146,750 76,742 91 0.52 12,000 21,500 31 1.79

~I 2,500 2,000 OJ 0.80 118,lrlO 91,700 121 0.78 125,lXXI 67,lXXI as 0.54 10,200 5,100 11 0.50
3,800 1,000 OJ 0.28 115,811I 115,831 20S 1.00 141,500 44,010 71 0.31 9,800 980 OS 0.10

1972 4,920 4,168 OJ 0.85 126,822 131,235 131 1.03 129,3lI 11O,lXXI 111 0.85 11,003 2,006 OS 0.17
1973 1,998 75 OJ 0.04 103,450 118,002 20S 1.14 152,3lI 51,500 91 0.34 4,520 OS
1974 2,131 488 OJ 0.23 111,153 117,835 171 1.00 126,850 67,332 101 0.53 6,680 597 OS 0.119
1975 2,lXID 9B2 OJ 0.49 126,219 119,300 121 0.95 136,556 116,325 121 0.85 5,890 1,444 OS 0.25
1978 2,500 2,lXID 01 0.1n 139,000 149,949 101 1.08 184,227 22O,lXXI 151 1. 19 6,835 5,125 OS 0.75
1977 1,421 515 OJ 0.36 118,820 136,570 111 1.15 179,lXXI 175,lXXI 151 0.98 5,962 957 OS 0.16
1978 OJ 104,107 89,343 171 0.86 178,493 87,m 171 0.49 5,nO 1,320 OS 0.23
1979 l,lXID 750 01 0.75 141,779 142,911 131 1.01 174,925 152,221 141 0.87 7,047 4,047 OS 0.57
19lKI !DI 400 01 0.44 110,234 91,070 131 0.83 135,383 96,475 141 0.71 2,543 517 OS 0.20
1981 1,600 1,200 01 0.75 78,721 37,158 71 0.47 136,030 41,624 81 0.31 3,780 1,755 OS 0.46
1982 1,400 1,040 01 0.74 91,864 98,570 111 1.07 123,841 115,262 131 0.93 3,942 3,045 OS o.n
1983 2,440 1,485 01 0.11I 98,6!ll 104,974 91 1.00 167,104 150,395 131 0.90 7,100 4,260 OS 0.11I
1984 I !liD 01 90,407 107,984 191 1.19 150,969 5O,6!ll 91 0.34 7,570 OS
19851 11,115 2,251 01 0.20 94,015 112,992 171 1.20 100,lXXI 80,000 121 o.n OS
1981l ' III 39 01 0.65 97,382 102,442 171 1.l!i 57,670 51,003 91 0.90 496 317 OS 0.64
19871 395 279 01 0.71 103,382 134,379 161 1.31 67,731 48,014 61 0.71 1,085 337 OS 0.31

Y£AR ' LllGA lof I SEN lJllENTAl (Tuba) I of SII£ SAlIlJl (K ot f) I of rnlES lof TOTAl : TOTAl.I NIf.A I'ROO Total YIELD YIELD NV. PROO Total YIELD AREA PRlXI Total YIELD PRtW:TION : AREA, NfA PROO Total

19111 I ll!i,769 84,635 91 0.80 31,020 31,020 as 1.00 429,669 408,1801 46S 0.95 130,100 130,100 151 1.00 892,494 : 976,994
1982 I 103,lXID 112,lXID 111 1.119 35,200 37,200 4S 1.06 471,000 425,000 431 0.90 132,000 148,000 151 1.12 994,750 I 1,025,500
1963 I 9lI,lXID 69,450 as 0.72 38,200 41,000 51 1.07 482,540 416,925 471 0.86 133,200 119,280 131 0.90 893,862 1,013,129
9i4 I 135,all 101,039 111 0.75 43,380 43,380 51 1.00 475,130 400,265 421 0.84 126,304 130,660 141 1.03 952,201 1,084,215
1965 120,000 94,420 ,01 0.79 33,100 4,100 01 0.12 495,661 497.983 511 1.00 137.000 122.000 121 0.89 982,086 1,054,901
1966 I 153,000 132,3lI 121 0.86 34,500 36,275 31 1.05 499,000 528,000 471 1.06 146,000 142,600 131 0.98 1,122,025 1,112,100
19lI7 , 'f3,263 78,821 91 0.48 35,l!i8 33,271 4S 0.95 514,720 488,735 571 0.95 121,llla 85,391 101 0.71 857,056 1,114,005
1968 I 145,!m 132,850 ,31 0.91 36,164 35,858 4S 0.99 531,500 400,819 401 o.n 157,319 158,155 161 1.01 1,008,151 1,162,731
1969 , 192.249 97,907 121 0.51 32,154 28,003 4S 0.90 522,200 an,484 461 0.72 169,252 112.843 141 0.67 819,592 1,191,027
1970 I 138 ,lXID 111,000 141 0.80 29,000 25,000 31 0.86 389,300 372,500 471 0.98 151,000 114,500 151 0.78 786,800 963,050
1971 m,lD! 40,490 71 0.25 44,250 17,540 as 0.40 441,810 298,024 50S 0.67 136,30\0 72,360 121 0.53 590,234 1,056,960
1972 142,lXID 13',400 131 0.92 41,760 31,930 31 0.74 458,957 420,097 421 0.92 155.478 169,205 171 1.119 998,041 1,071,200
1973 155,700 14,600 2S 0.119 43,861 28,219 51 0.64 466,151 355,682 611 0.76 158,796 18,802 31 0.12 586,940 1,086,776
1974 125,253 83,283 91 0.51 47,399 22,420 31 0.47 473,Ol!i 3119,265 46S 0.65 151,026 92,346 141 0.61 673,566 1,043,496
1975 WJ,570 118,488 121 0.74 41,985 43,625 41 1.04 447,428 449,m 451 1.01 154,813 150,973 151 0.98 1,000,997 1,074,459
I97Il 1!II,lXID 19I,6S11 131 1.01, 59,738 58,782 41 0.98 559,287 639,131 441 1.14 195,800 191,305 131 0.98 1,457,942 1,337,447
1917 lMI,811 01,549 91 0.00 51,782 61,287 51 1.18 613,899 596,198 50S 0.97 111I,485 119,926 101 0.75 1,198,982 1,312,009
1978 17S,~ 47,975 91 0.27 43,370 34,037 71 0.78 542,521 227,499 441 0.42 135,000 33,025 61 0.24 520,972 1,184,841
1979 lMI,379 172,m 181 O.lI! 65,531 1ill,149 61 1.01 501,950 383.962 36S 0.76 1l!i,911 137,268 131 1.:11 1,000,082 1,178,522
1980 ~,227 84,092 121 0.42 62,518 37,118 51 0.59 398,254 260,837 391 0.1ill 161,116 1l!i,714 161 0.66 676,023 1,009,175
19&1 177.197 127,031 241 0.72 58,253 31,001 61 0.52 468,242 235,781 451 0.50 150.313 51,446 101 0.34 525,003 1,074,136
i982 187,922 159,829 ISS 0.85 1II,llll6 53,623 61 0.89 431,855 358,580 411 0.83 117,262 81,286 91 0.69 871,235 1,018,172
19t.3 1&5,170 172,775 151 0.93 52,842 49,402 41 0.93 488,003 515,871 441 1.06 165,319 164,555 141 1.00 1.183,697 1,167,268
1!IB4 142,470 22,417 41 0.18 61,734 32,286 61 0.52 507,621 284,910 491 0.56 148,040 n,lnl 141 0.53 576,088 1,1119,761
1985 12O,lXID m,lXID 91 0.50 59.793 11I,150 9S 1.01 4II!I,168 3119,023 451 0.76 86,000 11I,000 91 0.70 684,416 884,001
13116 45,714 47,039 SS 1.03 59,9liO 59,732 101 1.00 293,331 289,814 481 0.99 49,9liO 49,9liO 81 1.00 11I1,246 604,573
1917 59,4Iill 51,!!32 61 0.87 65,258 68,374 as 1.05 412,899 461,576 551 1.12 97,722 76,161 91 0.78 841,l!i2 807,738

SlI.IaS: DlrectlCll dII II Prod.l:tlCll Acrlcol.. Ra~t AmIII.
81111I d1111 CIII*1W de Prod.l:tlll1 Acrlcol. for 1986-1967
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Table 4
Regional millet/sorghum production, 1961-1987 (area In hectores; production In mt; yield In mt/ha)

IWI(ETII«l
YEAR I

~l
1963
1004
1965
1966
1!IJ7
1968
19l1!I
1970
1971
1972
1973

lM:l
1978
1977
1978
1979
1900
1981
1982
1983
1984
1985
1988
1987

CAP-VERT
AREA PROO

1.1m 6«l
1.1m 6«l
1,Im 6«l

m 231
932 280
900 :«8

1,023 388
1.145 451

691 134
1,4T7 lill5
2,295 1,031

948 746
285 38
700 1,122

2.lDI 1,400
2,200 1,340
1.124 507

!DI 1:Jl
640 274
500 200

1.5!iO 915
I,S 735
l,lBI 620

139
m 9
150 105
910 461

YIELD :

11."1'
0.40
0.40
0.30
0.30
c.. 35
0.38
0.39
0.19
0.47
0.4S
0.79
0.13
1.111
0.10
0.61
0.45
0.14
0.43
0.40
0.59
0.59
0.59

0.07
0.70
0.48

APiA

72.370
80.600
n.768
86,365

102,866
112,400
88,311

125.146
112,993
121.208
123.358
92,215
94.782
99,349
95.400
90,717
91.009
87,268

103,202
104.539
104,149
99,274
95,731
84.303
55,922

100,333
97.512

82,070
61,985
68,265
72,452
83,714
94,410
76,026

114.048
87,988

121,415
100,216
90,900
74,m
83.698

101,935
74,050
75.897
64,597
:11,785
81,424
58.838
94.700
90.835
67,648
58,243
89,917
90,902

OIll.RJ3[L
YIELD : APiA PROO

0.86! 79.085 30,254o.n 89.200 59,400
0.88 131,428 54.425
0.84 132.750 69.!iOO
0.81 135.lDI 73,!XXl
0.84 149.lDI 72,!XXl
0.86 148,lDI 22.750
0.91 147.lDI 84,800
0.78 128,300 38,395
1.00 110,121 56,308
0.81 101.lDI 27.200
0.99 I 99.lDI 59,055
0.79 : 103,500 43,750
0.84 : 146,150 58,500
1.07 I 162.262 103.842
0.82 , 167,950 88,690
0.83 : 161.489 100,635
0.74 I 149.227 37.766
0.30 : 161.200 128.025
0.78 : 172,400 95.625
0.56 I 145,5!iO 52,921
0.95 i 168,101 133,700
0.95 : 130,713 58,428
0.80 : 108,235 31,896
1.04 i 154.668 58,688
0.85 , 204.788 153.363
0.93 i 123,486 51.an

YIELD

0.38
0.67
0.41
0.52
0.55
0.49
0.15
0.58
0.30
0.51
0.27
0.111
0.42
0.40
0.64
0.53
0.62
0.25
0.79
0.55
0.36
0.79
0.45
0.29
0.38
0.75
0.42

APiA

n,504
l09,lDI
113.800
110,585
125,lDI
122,lDI
123.101
140,003
100,746
104,150
91,140

118,389
49,491
86.503

120.551
94,582
99,865
76,000
91.569
38,533
86,364
97.327
30.765
24.361
2.204

28,338
18,215

flElM
PROD

38,597
51.500
54,907
39,176
65.200
52.650
52.903
72,616
37,837
68.ns
29.030
49.352

1,142
27.443
53.201
41,071
23,100
8.5!iO

37.561
11,989
27.853
48,666
4.338
6.930

78..,
16,152
9,230

YIELD : APiA

0.50 I 109,300
0.47 , 113,800
0.48 I 89,600
0.35 , 152,217
0.52 I 150.000
0.43 156.000
0.43 110,250
0.52 153,000
0.35 127.500
0.66 123.900
0.32 129,200
0.42 107,2111
0.02 138,500
0.32 179,910
0.44 156.433
0.43 148,700
0.23 132,390
0.11 135.700
0.41 1111.993
0.31 142,549
0.32 155,058
0.50 185,839
0.14 176,271
0.28 65,140
0.36 145.054
0.57 201.345
0.51 124.783

LCUlA
PROO

25,208
26,310
22,040
50,642
51,000
51,800
31,000
78,500
39,311
41,657
27.120
49,630
8,250

43,179
82.200
73,980
39,874
27.535
88,618
46,995
66,235
72,344
50,672
8,090
4,789

116.999
37.526

YIELD i

0.23
0.23
0.25
0.33
0.34
0.33
0.28
0.51
0.31
0.34
0.21
0.46
0.00
0.24
0.53
0.50
0.30
0.20
0.55
0.33
0.43
0.39
0.29
0.12
0.03
0.58
0.30

IWt<ETII«l
YEAR

Jillll
1962
1963
1964
1965
1966
1967
1968
1969
1910
1971
1972
1973
1974
1975
1976
19n
19711
1979
1980
1981
1982
1983
1984
1985
1988
1987

!il.5OO
52,100
53.:JlO
53,085
59.500
67.lDI
71.637
73,446
72.027
87.873
00.100
72.810
73.556
71,557
62,530
69.738
59,456
58.623
00.326
66.429
56,258
53.694
65,675
61,ne
n.02O

111,340
100.904

SEN IIlIENTAL
PROO

34,625
34.150
35,337
37.934
41.800
46.liOO
49.974
53.490
49.985
68.!Bl
:Jl.844
54.852
40,065
32.513
38,162
00.027
18.315
34.165
52.426
29.635
36.134
57.924
55,m
23.531
43.600

111.691
68.040

YIELD

0.67
0.66
0.66
0.71
0.70
0.70
0.70
0.73
0.69
0.78
0.38
0.75
0.54
0.45
0.61
0.86
0.31
0.58
0.87
0.45
0.64
1.08
0.85
0.38
0.57
1.00
0.64

APiA

244,352
265,500
210.115
291.500
298,520
315.lDI
308.469
352,465
347.3:Jl
323.710
287.040
319.m
319,964
343.000
421.959
262.3:Jl
281.815
333.018
366.823
328.901
410.811
428.465
338.742
349.793
402.202
500,286
378.111

SItE SALWl
fRlI)

156.635
127,175
141,741
157.010
172.822
184,050
187.770
182.770
155.581
204.244
133,510
197,584
140.703
100.375
332,223
179,080
199,589
165.779
296,646
192.418
236.126
466.793
220.182
169,081
239,09'Z
322.269
290,629

YIELD

0.84
0.48
0.52
0.54
0.58
0.58
0.61
0.52
0.45
0.63
0.47
0.62
0.44
0.47
0.79
0.68
0.71
0.50
0.81
0.59
0.57
1.09
0.65
0.48
0.59
0.64
o.n

126.500
128.001
127.000
132.100
139.lDI
147.000
145.875
183.100
158.100
184.872
152.400
100.100
155.863
175.1Ul
123.521
128.471
121.631
102.lDI
110.049
113.816
156.927
150.402
151.981
134.074
165.651
m.l65
143.167

THIES
PRm

44.350
45.350
46.700
51,400
43,lBI
52.700
41.931
68.285
45,141
n,619
33.360
81.013
13.166

103.350
83.525
98. ;45
49,358
21.495

117.665
62.357
66,050

111.031
104,375
44.844
66.252

139.074
68.040

YIELD

0.35
0.35
0.37
0.39
0.31
0.36
0.29
0.42
0.29
0.44
0.22
0.51
0.08
0.59
0.68
0.76
0.41
0.21
1.07
0.55
0.42
0.74
0.69
0.33
0.40
0.78
0.48

SCUlCfS: Oirectllll dB fa PrOl1Jctllll AlJ"lcole.
RllJ:(lOl't AmJeI.
611an do 10 ~1JllI do ProdJctllll A\Tlcole
for 1986-1987

Table 5
Regional rice paddy production, 1961-1987 (area In hectares; production In mti yield In mt/ha)

IlAII(ETII«l l'.ASSAIIAIa FLElIVE
'tEAR MV PIOl YIELD: NfA PRoo YIELD I NfA

19111 52.~ 62.010 1.18 I 65,599 15,748 0.24 I 1.5!iO
19112 53.:JlO 59,910 1.13: 7.5al 18.343 2.44 1.5!iO
19113 55.734 fII.91O 1.20 I 7,982 18,889 2.37 1.595
19114 57.1148 n.479 1.34, 8,343 22,743 2.73 1.469
1965 87.934 lKI.8fl8 1.19 I 9.541 21.083 2.21 1.528
19lIlI 61.lDI 88.2!iO 1.45, 12,913 27,513 2.13 1,650
19117 65.348 82,216 1.26 I 15.513 38,101 2.46 1.905
1968 78.531 101.099 1.29 16.382 28,084 1.71 2.314
1969 54.477 43.015 0.79 15.915 15.521 0.98 2.950
1970 84.588 105,007 1.25 15,823 30,992 1.96 1.6lIl
1971 74.511 68,486 0.92 15,7fl8 23,000 1.46 1,946
1972 65,346 73.010 1.12 11,748 27,940 2.38 4.255
1973 34,952 27.661 0.79 11,534 6,541 0.57 3,971
1974 49.737 49.154 0.99 8,049 9.809 1.22 5,028
1975 63.m 86,300 1.35 9.391 17,220 1.83 7.716
1978 10,944 97.397 1.37 10,522 12.955 1.23 10.365
1977 i 85,038 88,767 1.36 10,725 23.315 2.17 11.033
1978 t 41.914 34,088 0.81 7.m 17,300 2.22 12,444
1979 71.786 108,421 1.51 I 9.490 27.380 2.89 8.813
19111 57.832 56,821 0.98 9,798 3O,m 3.14 10,115
19111 48,744 26.~ 0.55 9.692 31.584 3.26 7.016
19112 58.1166 76.100 1.35 10.312 36.850 3.57 5,870
19113 50.281 55,135 1.10 13,699 35,9:11 2.62 4.185
1984 31.a 35,7lK1 1.13 14,226 61,595 4.33 5,364

'1915 45.189 52.168 1.15 16,001 79,241 4.n 4,:JlO
'19118 59.175 fII, Dl 1.12 15,:«8 72,378 4.72 3,299

1917 50.5«1 51,631 1.16 16,437 80,663 4.91 4.545

52 smas: DlrlCtllll ell II PrOllJctllll Jg col.. IIaAlort Arru81.
III.. at II c.ecrw ell ProdJctllll .Icoll for 1986-1987

SEN III IENTAL
PAID

1.326
1,384
1.239
1.323
1,427
1,410
1.414
1.850
2.631
1.847
1,417
4,222
3,487
6,008

12,5al
18.384
12.705
11.362
9.831
8,500
5,556

13.482
3.960
4,125
4,419
7,712
8,OlKl

YIELD

0.86
0.89
0.78
0.90
0.93
0.8l
0.74
0.811
0.89
1.11
0.73
0.99
0.88
1. 19
1.62
1.77
1. 15
0.91
1. 12
0.84
0.79
2.31
0.95o.n
1.03
2.34
1. 78

APiA

7,016
11.040
6.180
6.885
7,410
6.520
4.547
3.558
3.459
1,337
1,105
2,737
2.846
2.050
4.2111
1.679
1,840
1,165
1.205

973
1.723

333
482

SII£ SALWI
PROO

2.148
3,m
2.788
3.788
4.894
4,632
2.001
2.805

19
1.162

235
2,390

152
180

4.271
1.423
1.560

168
794
471
713

YIELD

0.31
0.34
0.45
0.55
0.66
0.71
0.65
0.79
0.01
0.87
0.21
0.87
0.05
0.09
1.00
0.85
0.85
0.14
0.66
0.48
0.41

2.43
1.00

APiA

249
419
443
415
485
470
610
524
654
002
649
596
676
550
242
298
240

THIES
PROO

248
345
479
479
535
410
554
6B3
621
666
388
380
148
4:Jl
202
335
57

TOTAl.
YIELD 'PRCD.CTllJj

1.00 65,790
0.82 65.476
1.08 71.476
1.15 83.009
1. 10 87.722
0.87 94,762
0.91 87.145
1.30 100.437
0.95 48.286
1. 11 109.282
0.00 10,526
0.64 80.002
0.22 31.448
0.78 55.772
0.83 103.342
1.12 117.539
0.24 103.089

45,618
119.046
65.792
33.074
90.182
59.095
39,905
56.587
74.627



Table 6
Reglonll mllze production, 1961·1987 (Irelln heetlrelj production In mtj yield In mt/hl)

YEAR CASSAIW«I FLEINE SEN lJIlENTAL Slt€ SALllII TOTAL I
NfJ, PAll) YIELD AliA PRlD YIELD AREA PAll) YIELD I AREA PRlD YIElD I'RlD.I:TION,

19111 13.n 13.078 0.98 4.285 3.344 0.78 10.700 8.9110 0.84 I 2.250 1.800 0.80 27.200 I
19112 13.717 13.053 0.95 5,450 4.310 0.79 10.700 9.211 0.87 I 2.100 1.700 0.84 28.403
19113 12.253 11.787 0.911 4.918 2.377 0.48 12.001 10.557 0.88 , 2.215 1.881 0.84 26.842
1984 13.810 12.121 0.88 4.072 1.482 0.36 12.268 l1.lS 0.1l i 2.440 1.968 0.81 26.887
1965 17.785 18.288 0.92 14.500 8.1l9lI 0.56 12.500 IO.!DI 0.87 I 2.365 1.883 0.80 37.165
1968 22.585 19.1911 0.85 18,001 7.lOI 0.49 13.0 12.115 0.89 I 2.100 1.680 0.80 40.793
19117 21.954 19.9113 0.91 14,484 8,359 0.58 18.574 13.223 0.11 753 338 0.45 41.1Il3
19118 33.004 32.(8) 0.95 19,5011 9.104 0.47 17.331 14.731 0.85 l·m 883 0.78 56.7Il8
19l1!l 21.ll!Ill 18.004 o.n 6,950 3.749 0.54 6.842 4.358 0.84 500 0.69 25.:111 ,
1970 I 29.810 28.182 0.95 10.221 6.998 0.68 14.917 13.1113 0.88 lllIl 589 0.88 48.1142 11971 25.159 18.549 0.74 8.359 5.272 0.83 18.553 8.879 0.54 589 :J75 U8 33.075
1972 ' 19.540 18.545 0.85 10.088 8.818 0.88 18,4!11 14. i87 o.n 707 574 0.81 37.!1J2 I
1973 ! 13.018 9.726 0.75 352 191 0.54 18.184 9.857 0.54 765 436 0.57 20.210 I

1974 ' 14.(8) 13.929 0.99 ' 1,Ilal 2.722 1.69 19.822 18.220 0.82 875 1.010 1.50 33.881 I
1975 ! 15.297 18,470 1.08 7,6911 5.747 0.75 24.411 19.012 0.78 1.218 2.038 1.67 43.267 ,
1978 ' 13.607 14,891 1.09 5,1lOO 0 0.00 27.138 23.379 0.88 2,920 5.840 1.93 I «.387 1
19n 18.013 19,311 1.21 3,001 0 0.00 15.770 7.192 0.46 12.920 18.264 1.28 43.421 1
1978 16,019 11.382 0.71 2,500 1,207 0.48 22.346 10.825 0.48 I 12.m 9.893 o.n 33.107 I
1979 22••11 19,082 0.84 5,621 4,009 o.n 17.883 16.478 0.92 • 10.123 14.419 1.42 54.048 ,
1980 25,799 23,41l 0.91 2.810 3,533 1.26 23.858 16.327 0.88 : 15.220 2.943 0.19 46.293 I
1961 24,393 19.132 0.78 5,855 4,723 0.81 22.859 12.972 0.57 : 24.952 19.950 0.80 57.015 I

1982 29,599 23,684 0.11 6.597 4.467 0.68 27.412 39.400 1.44 I 14.258 27.213 1.91 94.825 I
19113 25.485 22,794 0.89 18,S07 3,246 0.17 24.949 26.797 1.07 1 27.1XX1 29.311 1.09 82.268 I

1984 26,9111 35,001 1.:11 3,798 1,610 0.42 25.739 16,209 0.63 1 13,924 7.739 0.56 60.558 '
"1985 35,528 54.240 1.53 l,lIn 2,315 2.16 29.850 26.865 0.1l I 16.155 15.0:11 0.93 911.457 !
"19811 38,M3 59.512 1.56 1,797 2.321 1.29 :11.321 38.126 1.26 : 31.080 46.910 1.51 146.934 I

1967 39,968 46,619 1. T7 I ,146 In 0.40 29.031 31.160 1.07 I 23.759 27.875 1. 18 106.9:11 ,

saRIS. OlrectlCll dIl la ProdJctlCll AfTlcole. ~t ArfUtI.
8IIan dIl Ia c.a1Jlll dlI ProdJct1m AfT IcoIe for 19811-19117

Table 7
Reglonll cotton production, 1961·1987 (Irelln heeta,.lj production In mtj yield In mtlha)

~~,
YEAR CASS.t.lIAIa (Z et K) lof fLEINE (St. LlJJls) SEN lJIlENTAL (Tuba) llof Slt€ SALllII (K ct F) llof : TOTAl. 1 TOTAL:AREA PAll) Total YIELD AREA PROO YIELD AREA PAll) Total YIELD AREA PROD Total YIELD 'PRlD..CTION 1 AREA :

1!1l11 850 68 83ll 0.08 1:11 13 0.10 01 , 8 1 III 0.17 82' 9881,
1!1l12 850 91 78ll 0.11 1!iO 23 \1.15 01 , 10 2 21 0.20 116 1.010 I1!1l13 004 61 52ll 0.08 46 52 1.13 01 I 20 4 31 0.20 117I 870 ,
1!1l14 1,998 187 67ll 0.09 62 65 1.l~ 55 21 81 0.38 i 20 5 21 0.25 278 2.133 i1!1l1S 990 151 251 0.15 100 85 0.85 567 360 591 0.83 , 25 10 21 0.40 608 1.682 ,
1!1l16 599 157 23ll 0.26 813 515 751 0.63 44 17 21 0.39 689 1.456 11!1l17 962 1,185 59ll 1.23 1.235 792 391 0.64 7B 43 21 0.57 2.020 2.273 ,
1968 1,560 769 18ll 0.49 2.200 3,267 m 1.49 282 225 51 0.11 4.261 4.042 11!1l19 1.181 1,820 191 1.51. 4.587 7.142 73ll 1.56 919 793 8ll O.M 9.75Ii 8.687
1970 1,778 2,682 23ll 1.51 6.713 7.445 651 1. 11 1.318 1.373 121 1.04 11.500 9.101
1971 3,138 4,086 351 Ul 7.8811 5.624 481 0.71 2.594 1,!DI 16ll 0.73 11.610 13.61819n 5,818 7,694 36ll 1.3:1 8.415 10.101 481 1.20 4.085 3.374 16ll 0.83 21.189 18.318
1973 6,799 9,845 421 1.45 I 10.!i09 11.1& 471 l.re 3.lril 2,391 101 0.78 23.3)2 20.359
1974 11,503 16,661 511 1.45 12.1:11 12.785 391 l.lri 4.494 3,163 lOll 0.70 32.00!l 28.127
1975 15,729 17,045 421 1.08 18.251 17.410 431 1.07 5.976 6,144 151 1.03 40,599 37.956
1976 18,378 10,885 351 0.66 17.195 15,079 491 0.88 5.632 4.n1 151 0.84 :11,685 39.2031m 18,100 2O,!IlI5 46ll 1. 16 19.768 18.!IlI6 421 0.911 5.m 5.256 121 0.88 45,207 43.845
1978 20,145 23.536 83ll 1.17 19.240 Il,ll!II :Ill 0.58 7.720 2,540 7ll 0.33 37.1Bll 47.e
1979 22,598 17,064 SOlI O.l'6 17.700 11,895 351 0.67 7.995 U47 141 0.81 33.808 48.299
1!l1l 13,048 12,956 48ll 0.99 11.651 9,D 341 0.80 8.209 4,!IlI4 181 0.11 : 27.228 :II,1Il8
1!1l11 14,750 11,489 551 0.78 10.207 8,324 :Ill 0.62 4.957 3.151 151 0.84 : 20.9114 29.914
1!1l12 15,89!i 23,187 5711 1.46 11.182 12.489 :Ill 1.13 4.!IID 5.331 13ll 1.07 I 41.007 31.m
1!1l13 24,468 32,395 69ll 1.32 11.604 10,848 231 0.93 5.948 3,838 8ll 0.85 , 47.081 42.011
1!1l14 19.465 26.115 72ll 1.38 10.995 8.553 231 0.71 2.81 1,615 41 0.58 i 38.913 33.350

-I!1l15 26,670 39,!IlI9 67ll 1.50 14.101 18,465 28ll 1.T7 5,!iBll 3,081 51 0.55 , 59•• 48.337
-1988 20,725 21.135 58ll 1.02 12.179 10.8110 291 0.89 5.923 5,628 151 0.1i 1 37.1141 31.827

1!1l17 15,465 16,829 94ll 1.09 01 1.457 1.122 Bll o.n, 17.1151 18.922

SllRIS: DlrectlCll dlI la ProdJctlCll .'col.. AIq)ort ArfUtI.
819117 IIlnllt... liIlIIYtlea-lt "'II. 811... III la C8IIltlJlt cit PrOllJctlcn .'001. __1987

Table 8
Origin of at.te ..fonet,onn.,...... by place of birth, by region, 1971, 1976, .nd 1979

REG"" 1971 ,
1978 II 1979ItDr I! IUDr IlDr I,

DAKAR 5.D 16ll! 7.041 lai 1.038 181, ,
lJmOIIT BAS IN 10.910

,
381!331: 13.714 15.517 3flll, ,

THIES 3.670 11ll! 4.792 121! 5.462 I.OlllllBlL 3.229 101' 3.917 101' 4.DJ 101S11£ SALllII 4.011 121! 5.075 1311 5.755 I.
LllllA III

,
III • 1\11 I

llJTlYIIG REG IfJIS 11.855
,

• 321i381' 13.141 3411 13.978I ,
CASMWU 4.037 1211 5,012

,
121:131' 5.417

SAINT LtIIlS 8.992 2111 7.111 1I11! 7.549 171:SEliGA!. lJIl ENTAl. B26 31' 941 21' 1.012 21:I I, I

lIlTS III: SEliGA!. 7I! ,
1.978 81' 2.581 3.D 91:N.D. 2.!i07 a l 2.lIII 511 2.151 51:I ,, ,

TOTAl. SEt€GAI. 32.628 l11J11 311.852 1001: 43.593 1001 53
SllJas: L. S8nllgI tI'I DllffrllS. EdltlCll 1!1l12-1913. SOCI.te Africallll d'£dltlCll. p. 82.
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Annex 4: Kenya

Table 1
Per ceplta areble land, 1985 end 2000

I Province PopJlatloo I Total Arable I Population Per capita Arable LandI, Total As %of Rural Total Area as %of: Dens Ity 1985 1985 200J
I 1985 1/ Total 1985 21 2(XX)1/ ('COO ha) Total: 1985 Total Rural TotalI

Nalrool 1,092 5% na 1,886 68 I 1,596I
I
I

central 3,004 15% 2,924 5,346 1,317 SOXl 235 0.25 0.27 0.15
I
I

coast 1,771 9X 1,234 3,000 8,304 41%: 21 1.94 2.78 1. 12
I
I

Eastern 3,587 18% 3,279 6,198 15,576 2511 23 1.08 1. 18 0.62
I
I

No. Eastern 493 - 2% 414 852 12,690 , 4,
I
I

Nyanza 3,487 11% 3,213 6,025 1,253 SOX: 278 I 0.29 0.31 0.17,, I

Rift Valley 4,273 - 21% 3,827 7,384 16,388 31%: 261 1. 17 1.31 0.68
I I
I I

IVestern 2,417 - 12% 2,278 4,176 820 72%1 295 : 0.24 0.26 0.14

TOTAl. 20,200 - 100% 17,158 34,927 56,416 26%: 361 0.73 0.86 0.42

Swrce: POJlIlatloo Statistics: REJP,Ibllc of Kenya, central &Jreau of Statistics, Vol. II, Analytical Report, p. 1, Table 1. 1
AgrlaJltural Land statistics: Farllltlanagement Hardlook of Kenya Vol. II, as reported In ISNAR.

Notes: 1/ AssulllllS a 4.0% POJlIlatloo GrlMth Rate.
21 calooted uS11YJ 1979 census f1gJres for Urban centers with population above 2,(0) (Table 1.2, P. 5)
-Minor COlIflJtat Ional errors In the line. Original (Ireorrect) totals are used.
Errors In total amounts due to rounding.



Table 2
Lend cle••lflcetlon by dl.trlct

- Land (gllty
bid S.I-n-Id Transltlcnal

&~Id Transltlmal b'-arld

PRllVlta DISTRICT AREA HIIte lof Ulldhll lof Low lof ARABLE NWIL£
(Sq. KII.) Potential Total Potential Total Potential Totll LAN) ASI

('00 ha.) (f TOTAL

MAIAmI 684

CENTRAL KllIIIlu 2,448 778 54.71
~

33.11 174 12.21 1,422 58.11
KIr IfriIOlI 1,437 285 29.81 09.111 5 0.51 955 Gll.5S

Ilrqa 2,476 961 53.21 847 48.81 l,8lIlI 73.01
Nyandarua 3,528 763 36.61 1225 58.81 97 4.71 2,085 59.1S

Hyerl 3,284 695 43.71 B85 43.11 209 13.21 1,589 48.41

SlIl-TOTAL 13,173 3482 44.31 3892 49.51 485 8.21 7,859 59.71

COAST Killfl 12.414 2541 35.71 45n 84.31 7,113 57.31
Kwale 8.257 235 3.21 1850 25.31 5228 71.51 7.313 88.61
LUlJ 6.506 3887 70.51 1&:11 29.51 5,517 84.81

Talt:=::
210

16.959 40 0.71 683 11.31 5139 88.01 5,842 34.41
Tana RIYer 38,694 418 UI 8132 95.11 8,550 22.11

SlIl-TOTAL 83,040 275 0.81 9359 27.31 24701 71.91 34,~ 41.31

EASTERN EDJ 2,714 161 8.01 639 31.71 1213 60.31 2,013 74.21
Islolo 25,605
Kltul 29,388 2!Il2 14.51 17162 85.51 20,084 68.31

Machakos 14,178 131 1.21 3526 31.3S 7616 67.61 11,273 79.51
Marsablt 73,952

IIllru 9,922 743 14.01 2127 40.01 W7 48.01 5,317 53.61

SlIl-TOTAL 155,759 1035 2.71 9194 23.81 28438 ~.51 38,867 24.81

IOUH EASTERN Garlssa 43,931
Mandera 26,470

IaJlr 56,501

SlIl-TOTAL 1~6,!m

NYANZA Kisil 2.196 1914 99.41 11 0.6J 1,925 87.71
Kluu 2,093 605 37.91 992 62.11 1,597 76.31
Slays 2,522 985 47.81 1054 51.21 20 1.01 2,059 81.61

south llyanZa 5,714 2033 45.21 2091 48.51 375 8.31 4,499 78.71

SlIl-TOTAL 12,525 5537 54.91 4148 41.21 395 3.91 10,080 SO.51

RIFT VALLEY Barlf9) 9,885 207 2.91 1769 24.61 5209 n.51 7,185 n.7I
Elgeyo Marakllet 2.279 603 41.51 SOl 34.51 350 24.11 1.454 63.81

KaJlado 19,605 3 0.11 D 9.21 0019 11).71 3.33) 17.01
ICIrlcm 3,931 2553 75.61 1111 23.71 21 0.61 3,375 85.91

Lllklpla 9,718 75 0.9: 1255 15.51 m7 83.61 8.087 83.21
NaklrU 5,769 1138 31.31 1540 41.11 1073 28.61 3,751 65.01
IIIrIlI 2,745 1136 59,(JI 7!IJ 41.01 1.926 70.21
Marak 16,115 2179 18.41 3256 27.41 6438 54.21 11,873 73.71

SUbJru 17,521
Trans Nzola 2,078 344 22.11 1200 77.41 9 0.61 1,559 75.01

TIrtana 61,768
tJasln GlshJ 3,378 328 11.81 2453 88.21 2.781 82.31
lest Pdcot 9,O!IJ 522 lo.Bl 846 17.41 3487 71.81 4,855 53.41

SlIl-TOTAL 163.883 9115 18.21 14725 29.31 26363 52.51 SO,203 30.61

\liESTERN IU~ 3;077 1210 111.71 782 39.31 1,992 84.71
1,626 927 68.71 422 31.31 1.349 83.01

KakUlJllll 3.495 1918 75.31 ll:II 24.71 2.548 n.9'4:
SlIl-TOTAL 8.196 4055 68.91 1834 31.11 5.889 71.91

TOTAL 564,162 23500 16.01 43152 29.31 80382 54.71 147.034 26.11

Stllr'C8: Jaetzold and SCNldt, 1982, as reported In ISNAR, 1986.
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Table 3
Population, area, end erable land by province and dl,trlct

PROVII«:E DISTRICT MEA PlJltUTllIf PCFWTllW S QWIlE PCFWTllW IINSITY IDSITY ARABlE ARAfllE PER CN'ITA NWllE UJI)
(Sq. lei.) 1969 1979 19l1!J.79 2lXlI 11 ll1l19 1979 LAN) ASI 1979 21m

('00 ha.) (fTOTAl (haJpers.) (ha./pers.) 11

MAIAmI B84 sm,288 m,ns 62.51 l,888,3J7 745 1210

CENTRAL KIYbu 2,448 475,578 688,2!KJ 44.31 1,563,898 194 28D 1,422 58.11 0.21 0.09
Klrlnyaga 1,437 216,988 291,431 34.31 664,104 151 203 955 66.51 0.33 0.14

1lIr81'9 2,476 445,310 648,333 45.61 1,477.401 180 262 1,808 73.01 0.28 0.12
I!yardaM 3,528 176,928 233.312 31.91 531.641 50 llS 2,085 59.11 0.89 0.39

Nyurl 3,284 360,845 486,477 34.81 1.108,588 110 148 1,589 48.41 0.33 0.14

SlB-TOTAl 13,173 1,675,647 2,345,833 40.01 5,345,_ 127 178 7,859 59.n 0.34 0.15

aJAST Killfl 12,414 3J7,568 400,986 40.11 982.117 25 35 7,113 57.31 1.65 0.72
KlllIle 8,257 205,602 288,363 40.31 657,112 25 35 7,313 88.61 2.54 1.11
LUll 6,500 22,401 42,299 88.81 96,390 3 7 5,517 84.81 13.04 5.72

Ibmsa 210 247.073 341,148 38.11 m,397 1177 1625 0.00
TaltalTaveta 16,959 110.742 147.597 33.31 336.339 7 9 5,94~, 34.41 3.96 1.74
Tana River 38,694 50,896 92,401 82.31 210,560 1 2 8,550 22.11 9.25 4.08

SlB-TOTAl 83,040, 94",082 1.342.794 42.21 3,lS.916 11 16 34,335 41.31 2.56 1.12

EASTERN EIIlu 2,714 178,912 263.113 47.11 599';710 llS 97 2,013 74.21 0.76 0.34
Islolo 25,005 00,135 43,478 44.31 99,076 1 2 0.00
Kltul 29,388 342.953 464,283 35.41 1,057,993 12 16 20,064 68.31 4.32 1.!KI

Machakos 14,178 707,214 1,022,522 44.61 2,33O;18l 50 72 11,273 79.51 1.10 0.48
Marsablt 73,952 51,581 96,216 86.51 219,254 1 1 0.00

Ieru 9,922 5!lll,5OO 800.179 39.21 1,891.785 00 84 5,317 53.61 0.64 0.28

SlB-TOTAI. 155,759 1.!KI7,ool 2,719,851 42.61 6,197,910 12 17 38,667 24.81 1.42 0.62

tOHH EASTE Garlssa 43,931 64.521 128,867 99.71 293,658 1 3
Yardera 26,470 95,008 105.0 11.21 240,658 4 4

wajlr 56,501 86,2:(1 13'j,319 61.61 317,476 2 2

SlB-TOTAI. 126,002 245,757 373,787 • 52.11 851.774 2 3

NYAHZA KlsII 2,196 675.041 869,512 28.81 1.981.416 3J7 39ll 1,925 87.n 0.22 0.10
KISl&I 2,093 400,643 482.327 20.41 1,009.111 191 200 1,597 76.31 0.33 0.15
Siaya 2,522 383.188 474,516 23.81 1,081,312 152 188 2,059 81.61 0.43 0.19

sooth Nyanza 5,714 663,173 817.601 23.31 1,863.123 116 143 4,499 78.n o.~ 0.24

SlB-TOTAI. 12,525 2,122,045 2,643,956 24.61 6,024,963 169 211 10,080 80.51 0.38 0.17

RIFT VAlLEY Barlngo 9,885 lBY.741 203,793 26.01 464,397 16 21 7,185 n.n 3.53 1.55
Elge~ Marak 2,279 159,265 148.868 -6.51 339.236 70 65 1,454 63.81 0.98 0.43

jlaOO 19,005 85.003 149,005 13.51 339,548 4 8 3,330 17.01 2.23 0.98
Kerlcho 3,931 479,135 633,348 32.21 1,443,253 122 161 3,375 85.91 0.53 0.23

Lllklpla 9,718 66.5(1) 134,524 102.31 311,549 7 14 8,087 83.21 B.Ol 2.64
Nakuru 5,7ll9 2!11,853 522,709 79.'71 1,191,133 50 91 3,751 65.01 0.12 0.31
Nandi 2.745 200.008 299,319 43.21 682,079 7B 109 1,926 70.21 0.64 0.28
Nar(j( 16,115 125,219 210,311 68.01 479,239 8 13 11,873 73.71 5.65 2.48

saIIIluru 17.521 69,519 7B,lD! 10.61 175,255 4 4 0.00
Trans Nzola 2,Om 124,361 259,503 108.'71 591,347 60 125 1,559 75.01 0.60 0.26

Turkana 61.71.;8 165,225 142.702 -13.61 325,185 3 2 0.00
lJasln Glsh.I 3,ai8 191,036 :DJ,7llS 57.41 685,376 57 89 2,781 82.31 0.92 0.41
llest Pdcot 9,O'J) 82,458 158,652 92.41 361,531 9 17 4,855 53.41 3.06 1.34

SUHOTAI. 163,883 2,210,289 3,240,402 • 46.61 7,384,125 13 20 50,203 .30.61 1.55 0.68

lIESTERN
~

3,077 345,226 503,935 46.DI 1,148,351 112 164 ~,992 64.71 0.40 0.17
1.626 200,486 297,841 48.61 678,711 123 183 1,349 83.01 0.45 0.20

Kakllllgll 3,495 782,566 l,lXIl,887 31.'71 2,349,152 224 295 2.548 12.91 0.25 0.11

Sl.8-TOTAl. 8.196 1,328.298 1,832,663 • 38.01 4,176,214 162 224 5,889 71.91 0.32 0.14

TOTAl 564.162 10,942,1m 15,327,m4 • 40.11 34,926,824 19 27 147,034 26.1: 0.96 0.42

SlUICE: ~latlCll statistics: /leNIllc of Kenya, central Bureau of Statistics, Vol. II, AnalytIcal Report, p. I, Table 1.1
Agricultural land statistics: fal'll Wana~t Hardlodc of Kenya Vol. II, as reported In ISNAR.

1/ AslUes I 4.01 Pop,Jlatlm GrOllfth Rate.
Allnar CQlIPJtational errors In the line. Or Iglna I (Ircorrect) tota Is are used.
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Table 4
M.lze .rea, production and yield. by province

UlIT 197U 1971 1972 1973 1914 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 IfAN gWlf mooH

NfA lXXl HIlctafl. NfA

Rift V,lIllY 169.9 120.8 151.4 1&4.9 2IJ7.1 200.9 268.2 ~XI.3 281.5 252.9 321.4 345.4 350.1 356.0 360.0 256.3 271 8.11
IIlstern 141.2 134.3 132.7 139.8 128.8 137.3 108.3 183.4 1:11.2 148.3 188.4 100.0 200.4 187.0 202.3 156.6 171 3.31
It/InZI m.4 129.5 138.7 98.4 58.2 95.6 110.3 127.0 131.9 119.9 189.7 189.2 201.9 208.9 112.9 134.2 141 5.41
CWItrll 93.6 98.5 119.2 1:11.5 117.4 98.1 88.4 00.6 94.3 97.8 102.7 102.6 108.6 192.7 75.7 107.8 111 -0.41
Eutern 194.1 182.0 219.7 223.6 2:11.2 194.2 218.9 242.7 214.9 2!Xl.3 294.2 319.5 318.5 293.4 193.1 242.0 261 4.31
Cllut 40.2 42.9 24.5 22.8 22.0 52.9 60.9 66.0 41.9 28.8 41.7 83.1 40.0 60.2 55.3 44.2 51 3.41

TOTAL 739.4 7aI.0 788.2 780.0 783.7 779.0 853.0 1,002.0 874.7 938.0 1.136.1 1,218.8 1,228.5 1.308.2 999.2 941.0 IDOl 4.61

PlmCTICN lXXl tlmlS PAlIlCTlCN

Rift V,lIrt 336.7 n.5 328.5 376.7 sn.8 700.9 733.4 lQ.8 785.8 &42.4 699.1 993.5 448.5 982.1 587.9 381 10.01
IIIItIm 391.4 3112.8 239.0 251.8 231.9 110.7 292.4 441.2 175.8 260.4 335.5 m.7 288.0 407.1 :III.7 191 7.01
ItiWI 93.1 291.4 249.6 m.1 D.8 138.5 287.6 328.5 283.3 250.9 389.9 411.7 355.1 2!Xl.5 242.5 IllS 9.01
CWttrll 128.3 2m.0 253.5 179.9 221.4 227.5 233.5 233.3 2D8.8 171.0 188.4 282.5 72.7 204.3 187.1 121 2.21
Eatern 124.7 282.1 737.3 2!Xl.8 248.8 98.1 139.2 1IllI.4 273.2 253.0 136.4 280.0 257.9 176.1 198.1 131 1.01
CDlst 36.2 &4.3 22.0 20.5 28.0 57.1 81.9 71.3 34.2 25.9 18.0 113.6 25.7 74.0 44.C 31 2.81

TOTAL 1.108.4 1,491. 1 1,329.9 1,296.8 .1,414.3 1,887.8 1,748.0 2,079.5 1,739.1 1,603.6 1,787.3 2,585.0 1,447.9 2,134.0 1,562.2 IDOl 5.21

YIEL&S tcrrWhl YIELD

Rift V,llllY 2.0 2.5 2.2 2.3 2.8 4.0 2.7 2.7 3.0 2.5 2.2 2.9 1.2 1.7 2.3
..tern 2.8 2.7 1.8 1.8 1.8 2.7 2.7 2.7 1.4 1.8 1.8 2.4 1.5 1.5 2.0
ItiWI 0.9 2.3 1.8 1.8 1.8 1.4 2.4 2.6 2.0 2.1 2.1 2.3 1.7 1.2 1.8
CWttrII 1.3 2.1 2.1 1.4 1.9 2.3 2.7 2.3 2.2 1.7 1.8 2.8 0.4 0.4 1.7
Eastern 0.8 1.4 1.1 1.3 1.1 0.5 0.6 0.8 1.3 0.9 0.5 0.9 0.9 0.9 0.8
CDat 0.9 1.5 0.9 0.9 1.3 1.1 1.3 1.1 0.8 0.9 0.4 1.8 0.4 0.4 0.9

TOTAL 1.5 2.1 1.1 1.7 1.9 2.2 2.0 2.1 2.0 1.7 1.8 2.1 1.1 1.1 1.6

SllRl: IIlnlatry of ~lallUa ~.w.ts.
Not.: In 1IllI3 no dlltl' ctJllallUal r....t.... 9bIltttd to t/lIIlllnlstry.

Thl dlta ghWI for l'II'ClYlslnl end only for I~ rains.

Table 5
NCPB purch.... of m.lze by province, 1970171-1986-87 (In '00090 kg big.)

Provlra mort1 lfT/V12 1972/73 1913fl4 1974fl5 1975178 19761T1 19nns 1978/79 1979180 1980181 1981/82 1982/83 1983/84 1984/85 1985/86 1988/87

Rift V'II~ 1.928 2,412 3,228 2,386 2,. 3,703 3,000 1,562 1.714 1,083 2,9111 5.214 4.862 4,164 6.781 6.165
"tern 835 842 1.113 1,401 1.874 1,923 1.009 918 570 314 897 1.369 1,066 833 1.480 1,033
JtJwa 20 172 401 140 234 395 673 168 47 38 349 lUi 566 lim 570 555
Eutern 13 m 300 23 93 7 487 35 93 55 4 465 370 0 169 19
Clntral 5 132 214 142 378 144 240 31 ~ 1 5 84 104 22 255 284
Coast 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3

Totti 2.799 3,531 5,345 4.l!l2 4.988 6,171 6,337 2.713 2.519 1,469 4,251 7.739 6.968 5,528 4,219 9.236 8.lS

Totti 252 318 481 368 449 555 570 244 227 132 383 698 827 4IllI 3lKl 831 725
(In 'lDIl11trlc teN)

SlU'c.: 1970171 - 1983184 dlta fr~ JOItI statltlca Division. 1985188 - 1988/87 dat, fr~ ~s nJ Lyllrand, I«:Pll Rtorganlsatlon Stulti, 1987.

Table 6
Sh.,.. of NCPB purch.... of m.lze by province, 1170171-1986/87

Province 1910171 1971112 1972/73 1973/74 1974fl5 1975fl6 1976m 19nnS 1978/79 ',979/80 1980/81 1981/82 1982/83 1983/84

Rift Valley 68.81 68.21 00.4% 58.31 52.31 00.01 47.31 57.61 68.11 72.41 70.51 67.41 69.81 75.31
IIIt..n 29.81 18.21 20.8% 34.21 33,61 31.21 ~.1% 33,81 22.61 21.4% 21.11 17.71 15.31 15.1%
Itjanza 0.71 4.91 7.5% 3.41 4.71 6.41 10.61 6.11 1.91 2.5% 8.21 7.81 S. 11 9.21
Eat..n 0.51 5.01 7.3S 0.61 1.91 0.11 7.71 1.31 3.71 3.71 0.11 6.01 5.31 0.01
Clntral 0.21 3.71 4.0% 3.51 7.61 2.31 3.81 1.11 3.7% O. 1% 0.11 1. 11 1.51 0.41
Cclut 0.01 0.01 0.0% 0.01 0.01 0.01 0.41 0.01 0.01 0.01 0.01 0.01 0.01 0.01

sarell: 1970171 - 1983184 dlta frCII fOl8 stltltlCl Dlvilian. 1985188 - 1988/87 data frill COqlers aRllybraRf, t«:PB Reorganlza
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Tab/e7
eoffeearell, production, and yield, 1981/82

PIVIIICE SlW.UIlIDS ESTATES TOTAL

Area Proutlll'l Yield Area Prout IIII Yield PERCENT IF
(llDJl1) (llDlt) (kglha) (llD1\a) (llDlt) (kglha) llITPUT

EAS1ERN 45 18.9 420 2.2 1.8 818 23.81
CEHIRAI. 38.8 27.9 723 24.1 31 1288 87.81
RIFT VALLEY 0.4 0.1 250 7.3 1.8 219 2.m
HYAHZA 8.8 4 465 4.81
IIfSTERIl 4.5 1.8 3S6 1.81
mAST 0.4 0.1 250 0.11

TOTAL 97.5 52.5 538 33.8 34." 1024 loo.m

SOJlC(: COffee Board of Kenyl/J. dII Gruff. 1988.

Table 8
Tea area, production, and ylald by province, 1973·82

1101 IIUT 1lJ73/74 1974/75 1975178 1978IT7 1!1T1fl8 1978179 1979180 1900181 1981/82 l(NI SHARE Ratl
of GrCMth

lD1RM.
k. hi 150lII 11m2 16942 11)28 19579 20465 21038 21783 22283 1m 421 5.11
Prodlctlal (1IIdI T.) II,.. 7lI242lJl d9358 9496532 1471ml4 181153929 18869771 15214224 16187859 18164785 13819518 50S 11.81
Yilid IIg. ••2 502.1 581.5 815.7 850.8 922.1 723.2 743.1 815.2 711

(IU.........q·••
,,-1.IlI,I,.,..)

fAS1EIIl
~ hi m 5Il!l7 lIPI 1IfllI 7439 7568 7754 7954 8112 esn 151 5.81
Prodlctlal (1IIdI T.) K,.. 2lEI&14 22!IO'Dl 2711529 382ll!l25 4071882 5319557 4481072 3995793 4893553 3732203 141 10.91
Yilid Ilg. 411.0 402.1 429." 542.8 547.3 702.9 575.4 502.4 003.2 524

(bbl. 1IIrU)

IIYAIClA
k. hi 8I!M4 7SlIII 8185 9202 9844 10329 11257 11928 120 9740 211 7.41
PrCll1l:tlal (1lIlII T.) II,.. 2828258 :ml542 4012989 5234198 6883523 7375823 5540785 1m9173 65OIl734 53l4089 191 lO.81
Yilid Ilg. 407.0 0.2 8.3 588.8 rJS7.2 714.1 492.2 528.9 524.7 538

(Illill. llIltlk)

Illn VAUEY
~ hi 8119 lI825 6831 7Il!l8 8235 8743 9!iOl 9994 9855 8178 181 8.51
PrCII1I:tIal (1lIlII T.) Il,.. 2341811I 28'B197 :IS189 4345238 5512701 0020287 47338lO 5184528 5224213 4338581 161 lO.7I
Yilid Ilg. 382.7 397.0 447.3 584.5 689.4 688.8 49lI.2 518.8 530.1 522

(1l..1~lr. IinIIIL_. fAllrllllllWlrqlll)

IISDI
~ hi 1248 13115 1474 18SO 1784 1849 1872 1972 2038 1692 41 8.11
PrCII1I:tlal (1lIlII T.)

Il"- 2!78l4 2SmI 3OW8 4170rJS 484859 572935 11I4141 575687 ~ ~22S 21 11.71
Yliid IIg. 214.1 ••0 D.8 252•• 274.9 D.9 322.7 291.9 273.1 280
(~)

1IJJM.
8.31k. hi 34314 372lI5 39740 43821 48881 41954 51420 53831 54693 458t1 1001

PrCII1I:tlal (1lIlII T.)
Il"-

14518515 1828mJ 19581145 285194311 33584674 38158153 m4412 32250047 35347935 278419!l!l 1001 11.31
Yliid Ilg. 422.2 437.1 492.7 853.7 718.7 779.5 594.2 601.3 848.3 868

.-:E: _111d fr. mM AmIII 1lIIlart1.
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Table 9
Cotton production by province, 1974·85 (1) (bale.)

Y£Nl IESTERH NYAHZA EASTERNI aJAST(3) TOTAL
PRJVIta: (2) PRlVIIEE (2) camw. PRlVIIEE

fllV/lta:

74175 12,784 3,T4, ll,~ 5,371 28,535
75178 14,188 8,401 4,001 8,854 31,532
78IT1 11,482 4,782 11,398 7,1(1; 34,747
77m 12,227 10,598 18,357 5,707 48,887
78179 15,198 12,252 29,593 5,138 82,179
79180 18,514 12,413 17,325 4,998 51,250
80181 10,422 13,642 15,282 7,642 48,9118
81/82 10,144 l1,1lKJ 12,358 7,877 41,557
82/83 4,668 9,144 21,420 6,821 42,(1;3
83/84

~~~
4,711 4,733 11,880 7,703 29,027

was 6,135 8,700 35,(0) 15,984 63,819
85186 4,lm (8) 8,5lXI 18,5lXI

YEAR ESTERN NYAHZA EASTEAIV aJAST~ TOTAL NVAHZAIIIESTERN
PROVIta: PRlVIIEE CENtRAL PRlVI PROVlras
%If TOTAL(2) I If TOTAL(2) %If TOTAL Ilf TOTAL %If TOTAL

74/75 44.lKJ 13.10 23.26 18.82 100 57.00
7SI78 44.99 20.11 12.97 21.74 100 65.29
76177 33.04 13.70 32.lKJ 20.45 100 48.75
77n8 26.00 22.81 39.17 12.18 100 48.70
78179 24.44 19.70 47.59 8.26 100 44.14
791lKJ 32.22 24.22 33.lKJ 9.75 100 56.44
80181 22.18 29.03 32.52 18.26 100 51.21
81/82 24.41 26.90 29.73 18.95 100 51.31
82/83 11.10 21.74 50.94 18.22 100 32.84
83/84 (4) 16.23 16.31 40.93 26.54 100 32.54
was (5) 9.61 10.50 25.(1; 100 20.11

SWlCE: SlPERVISllJf REPalTS, .lJ( 14,1984 ANJ 19116

NJTES: p~ BASED III a.sae ESTIIlATES· AIElJlEE If OYERLAP lD1IlS BE11EEN YEARS AN) REGIONS.
2 SlIE RIFT VALLEY PAlIlI:Tilll ItI:llUD IN ESTERN AtIJ,IM NYANZE PARTlauRLY IN LATER YEARS.
~3~ IRRIGATED ANJ RAlwm PRlIltTllIf caellED Flit YEARS BEfIltf 1983184.
4 AT LEAST 2(QX) BALES POTENTIAl. LOST TO 1RIDfT.t ESTIIlATED VALt£S; RIFT VALLEY PIDlCTllIf Of 35 ItI:llUD IN ESTERN PROVIIEE.
8) All IOOlTIlIfAI. 1lD:J BALES IS EXPECTED FIOIl1£ RIFT VALLEY.
5) ESTIIlATED VALt£S; RIFT VALLEY PRlIltTllIf If 35 ItI:llUD IN ESTERN PROVlra.

(6) All IOOlTIlIfAI. 1lD:J BALES IS EXPECTED FIOIl1£ RIFT VALLEY.

Table 10 Table 11
Geographical distribution of Zebu cattle, 1978·82 ('000 head) Geogr.phlcal distribution of grade c.ttle, 1977·82 ('000 hHd)

....111I 1m 1m I- I.' 111I2 IUlIUl IWI¥IIII 1!l77 1m 1m 1_ 111I1 1!1!2 lUI lUI

Alft VI":f, 344~1 344~ '~~ 2t:\ 3s~. 3~ Rift VI"~ 544 557 581 lI54 872 III 633
(lOfT I) (I of T II SO.II 49.l111 47.51 411.51 45.ll1 42.11 411.11

hIttm 1.452 1,f:'
1.5m I,f's I•• I,~ Clntrl' 415 435 4111 575 SIll 147 W

(I Of Totl') 17.21 lUll 15•• (I of Totl' 38.71 38.11 311.11 40•• 40•• 44•• 40.11

lt1WI 11~~1 334 11~ Il~ 11~ 1,~,. EHtlll1 81 77 112 11 • 115 87
(I of ToUl) 4051 (I of Totil 5.71 8.11 7•• 5.11 UI 1.11 8.41

ItIrtII EHtlln lI20 121 110 108 130 131
~Totll

30 33 311 41 42 47 311
(I Of TotIl) 10•• 11.11 II.• lQ.31 11.11 lQ.31 2.11 2•• 3." 2•• 2•• 2.51 2.11

a.t 311 W:. 510 1ffT lIIO • "tim 11 11 13 40 41 58 29
(I Of TotIl) 4." 8.21 lI.m 7•• 1.21 (I of Totll 1.01 1.01 1.11 2.11 2.11 3.01 2.11

lIItem 722 547 lI53 134 104 lI52 taIIt 11 13 14 18 111 22 18
(I Of Totll) 8.51 7.41 7•• 8.11 8.21 1.011 (I of Tot~1 1.01 1.21 1.21 1.11 I." 1.21 1.21

Clntrl' 185 151 II • 135 127 MIrth [utem
(I of ToUl) 2.01 2.01 1.21 1.11 1.111 1•• (I of Totl' 0.01 0.01 0.01 0.01 0.01 0.01 0.01

mM- I•• 7.4211 8.211 7,141I U18 '.113 TOTAL 1,072 1.1211 1.110 1.407 1.415 1,_ 1,351

SlUoI: NIl.' PrOlllCtian Olvillell .....1 IIIplrtl. IIIplrtlll In~ StltlltiCiI ..tract. YlrlOUl )Wrl.
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Table 12
Quantity and value of Inputs purchased and uaed by smallholder., by type 0' output, by province, 1978 (In '000 ksh and '000 kg)

IIftIT lXIAST I of EASTERN I of CENTRAL I of RIFT VALLEY I of NYANZA I of IIESTERN I of
Total Total Total Total Total Total

TOTAL

fDlTlL12£Il
llJIntlty
V.'UI
Qlltlvatld Ar.

('lWXJ hi,) V
Kg. F.t. I*' /II.

132.7
278.4

232.2
0.57

0.11 18,378.2
0.31 13. 1n.3

7.21 600.4
26.62

20.61 55.021.8
14.01 55,298.0

21.51 4n.6
118.42

61.6% 8. 1~.9
58.61 14.402.5

14.71 792.8
10.33

9.21 4.380.1
15.31 6.919.1

24.61 851.8
6.72

4.91 3.220.1
7.31 4.280.2

20.31 376.7
8.55

3.61
4.51

11.71

89;323.8
94.348.5

3.218.1
27.77

89.3 1.21 224.7 3.01 32.9 0.41 7.432.5
629.2 2.51 3.595.2 14.31 150.9 0.61 25,123.8

391.6 132.3 .983.6 14.082.3

0.0 0.01 147.7 3.81 2.945.7 75.11 341.4 8.71
0.0 0.01 717.8 2.91 21.862.7 89.11 1,808.3 7.41

12.5 0.01 1,291.7 6.21 12,548.3 00.51 6.441.8 31.11
4.6 0.01 1,503.1 4.01 19.233.9 50.71 18.812.3 43.81

1. 11 39.749.0
7.41 137.039.7

3.4

14.91 426.6
20.41 10. 103.9

23.7

0.0 0.0 15.589.8

7.2 0.21 479.5 1221 3.921.5
28.8 0.11 119.7 0.51 24,537.1

85.1 0.41 365.4 1.81 20.744.8
58.5 0.21 521.9 1.41 37.934.3

14.71 5.917.3
16.61 27.995.0

4.73

58.31 5.837.1
43.51 22.801.8

3.91

5.41 23.185.2
10.51 59.000.4

2.57

2.51 2.153.1
2.41 14.385.9

6.68

0.1 0.01 4,463.9 00.11 2.621.7 35.31
12.4 0.01 5.000.8 22.31 15.135.3 00.21

2.249.7
2.152.7

0.96

SFRA'tS
OJantlty
V.IUI

ono IIFUT (Slleds)
llJIntlty
V.IUI

FEED
OJantlty
V.IUI

MIDIIIERY lDfT'RACT
V.IUI

IAlIS (Incl. In kind)
OJantlty
V.'UI
Avg." V

SlIR:E: IntlV'atlld lUal !b'wYI. 1978-1979. IIlnlstry of Ecualc Plamll1l ani Dovel~t. ~lrl'Ia.
Tabl. 10.3. II. 1lII

Not.: 1/ Sllalll'llidar arN fer 1978. IntlV'atlld IlIral &Jrveys. 1976-1979. Table 14.1. 11.142.
'1/ ClICLlI.tld.

Table 13
Wage labor, eamlng., and per capita Income by provlnce1 (currency unit - '000 Kenya pound., current)

lJlOOH RATE

IWlVIIU 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 NOlINAL REAL

163.815 164.002 178.149 192.279 20.1.443 226.959 218.589 m.269 235.485 244.431 260.822 274.209 284.534 291.327 :m,815 315.701 4.41 4.41
72504 73510 88lS1 97062 ~15l1 12:D39 141426 168428 183161 2Q3629 244134 287715 349609 382009 421134 464411 13.21 1.~

443 441 495 505 517 542 847 723 778 833 938 1049 1229 1313 1359 1471 8.81 -3.~

93..t..~ !IB.J! l~J 116,269 ~~ ~~ 123.992 133.588 143L6!1 13?J12 1~ 149.555 152.557 1&3.451 155.1DJ 156.655 3.21 3.Zi
.- IlllI:l9 20969 31508 41811 4/:1:11 :lUll 14 71311 81573 83517 95046 114757 13.91 1.91

1411 171 183 181 193 212 254 313 331 369 a 477 535 544 811 733 10.71 -1.31

171.949 184.312 '191.694 196,885 2'.,848 208.178 209.847 216.925 225.798 221.133 234.375 232.648 m.221 226.143 241.356 242.517 1.91 1.91
22.725 28.157 27.470 31.548 301.451 38.838 44.827 55.342 62.715 68,366 74.028 90.518 ;(18.970 116.659 136.228 149.545 12.91 0.91

127 142 143 161 165 187 214 255 278 319 318 389 ~73 516 564 617 11.11 -0.91

4.1S
3.11

-1.6'1

9.451 9.01 9,(;1
8.776 19.81 7.9

929 10.61 -1.~

61.915 8.31 8.31
50290 17.71 5.1S

812 9.41 -2.6"i

93.702 4.71
72135 15.11

770 10.41

9.402
8.323

885

90,453
85495

724

56,624
44218

781

9.325
7.359

789

53.294
36793

600

110.443
52139

848

7.m
6.114

797

52.322
35738

683

77.019
46394

002

5,501
4.538

825

49.4ll6
2B809

562

74.518
47915

643

5.253
3.537

873

4.941
3.157

639

4,852
2.593

557

4.827
2.210

458

4.177
2.050

491

3.135
1.177
m

2.917
826
283

2.&
71e
242

2.171
ll88
232

19.837 20.929 22.142 24.t..~1 34.t..75879 36.745 36.184 4411598
113

42.465 48.019
4.395 4832 5li65 roM llll 11354 14383 II 18748 21848

222 231 256 U) 278 319 397 4lII 441 475

2.822
~
225

45.722 48.5711 41,859 51.511 51.923 59,985 81.728 63.432 64.753 67.~1 71.996
T773 10400 1OIl44 11702 12776 18252 19154 23786 ~ 38399 42340

170 223 218 227 248 ~ 310 375 474 541 588

HAIRalI
*-' EIIIIO'j8d
Earnl.'~
FIr CliJI taItIIll0'j8d

CEHTIW.
*-' fIIIla,wl
Earn'.'~
Fw CliJI taItIIlla,wl

NYANZA
*-' fIIIla,wl
EarnllQllllDl
Pw CIilI tllEaplcr,wl

IEST£III
*-' ElIIlll'JId 18.781
E.rn'.I~ 3.921
FIr capItlltlll' cr,wl 2IIl

aIAST
IUItW Ellllcr,wl 84.526 118.574 89.:nl 89.925 89.383 100.522 101.813 Ui.8S5 113,833 122.878 132.040 139.2118 139.521 140.592 140.918 142.419 4.11 4.11
Earnl.l~ 22.~1 22.873 25.817 25.$0 31.418 37.969 43.554 51.294 57.9611 70,366 110.831 91.385 109.394 118.541 122.610 139.672 13.51 1.51
FIr CliJltaItIIllcr,wl 264 264 285 ~ 352 378 428 485 511I 574 812 858 784 843 870 981 9.41 -2.9

RIFT VALUY
IUItW filii.
Earnl~l~
FIr CliJI taItIIll a,wl

EASTElII
IUItW filii. 38.219 41.562 45.111I 41.849 :il.1m 58.791 62.195 118.450 70.110 71.009 76.001 11.572 11.463 83.456 89.104 92.3)5 5.71 5.1S
Earnl~11lDI 8.313 7.134 7.318 12.501 1-'.549 17.039 18.441 24.380 28.887 31.346 37.121 41.929 50.902 55.428 65.096 70.104 16.61 4.9
FIr CliJltaItIIllcr,wl 181 172 180 258 ~1 2!Il 297 '1fT a 441 488 520 633 664 731 759 10.91 -1.11

IIIII1lI-fAS1OI
IUItW EIIIIa,wl
Earnl~11lDI
FIr Clliltlltlllll'yld

TOTAL
IUIW EIIIla,wl 827.214 844.411 181.188 7'19.m 781.3'/5 ll28.?e3 819.1BI 857,g) 902.896 911.561 972.m l.txri.753 1.024.:m 1.038.031 l.lBJ.278 1.114.65.~ 3.91 3.9i
E..nl~11lDI 150.074 181.998 185.420 Dl.854 231.1ll9 274.n 312.320 379,614 431.434 482.824 583.511I 1184.121 788.692 853.044 &.222 1,009.689 13.81 1.9
FIr CliJltalEllllcr,wl 239 251 268 287 ~ 332 381 443 478 500 580 E8l 710 822 876 960 9.91 -2.11

C.P.I. C"llXl) '1/ llXl.O IOU e.5 112.2 122.8 144.4 171.9 191.5 219.9 257.2 m.8 316.0 353.3 425.7 474.6 522.7 12.01

Stf.Ill%S: V SteUstrctl AIlItfact, cantr.1 beau of Statlstlct. AlPbllc of K~a. Yaars 1978. 1982. 0 1985.
2l 1;$ (11f) 1985 YwboOk.

IIJTE: E.",!~ er ... tDiW .11 cash JlIYWIts. Including bolc ..I.ry. cost of IIvl/'G .11...... profit blnJs. tOOlltIW with tlw
valUl Of rltlll1l 0 fr. boIrd. oan .tllIIlte of tIW _loyer'S exntrllL1tlon t_rd 1DJs111l. Earnings as ShOllI1 In this

60 IICtIIll ... Ie.' tIW't till .tl.t. of facter InIDI 1ID11'G to .Ioyees b8caJse tIllY IllCIUdll*lSllIIll, ...,Ioyers
cantrlllJtlll1l to tIW IIItianal Slar'lty FIIld or prlv.te provldlrlt flllls ard Il8I'SllNI .cl~ts fer the arlllII ferees.
[arnl. In till "".1 ,......"CLlI~._ter are mlUdld.



Table 14
expenditure on main services by province, 1970-1984 (In thousand Kenya pounds, current)

• mOOH RATES •

IWIVlta 1970 1971 1972 1973 1974 1975 1976 19n 1978 1979 1980 1981 1982 1983 1Of1NAI. REAl.

COOIW. 591 732 1,688 1,079 1,319 1,191 1,569 2,119 3.574 4,076 4.038 6,043 6,949 6,143 18.7% 6.2%
IESTEIIl 184 283 435 260 39!1 568 438 524 712 862 922 1,562 1,416 2,99i 17.4% 4.9%
EASTDII 397 805 708 589 861 758 1.054 1.117 1,561 1.759 2,341 3,849 3,034 3,386 16.1% 3.6%
NYAHZA 352 320 goo 313 441 640 741 799 1,106 1.322 1,623 1,504 1,987 2,036 14.4% 1.9%
RIFT VALlEY 852 1,207 l.m 1.213 1,540 1,712 1.964 1,886 2,435 2,696 2,675 3,818 4.906 3,924 11.7% -0.8%
1Ol1K-£ASTElll 71 117 249 82 111 106 6,600 7,145 143 195 238 275 472 502 11.6% -0.9%
OOAST 379 39!1 537 326 589 633 702 543 598 730 925 1.326 1.087 1.254 9.4% -3. n:

A~ «l4 552 868 552 751 801 1,867 2.019 1,447 1,663 1.823 2,625 2,836 2,892 14.2% 1.7%

TOTAl. 2.828 3,863 6.079 3.862 5.260 5.608 13.008 14.133 10.129 11,640 12.762 18.3n 19.851 20,241 14.9% 2.4%

C,P.I. (1970-100) 100 104 110 121 142 169 188 216 253 273 311 348 419 467 12.5%

SllRI: Statistical Abstract. 1978, 1982. IRl 1!l85 Edlthm. cmtral 8Jroau of statistics. KllI'tja.
IFS. (11f). 1985 Edltllll for C.P.1. Irmx.

IIJTE: All figs. listed as "provlslll1ll" BXcept years 197011973.

Table 15
Percentage distribution of households by distance to water source In dry 88alOn by province

DISTAtQ: COAST EASTERN CENTRAl RIFT NYAHZA llESTERN AVERAGE

Q1 HoldIng 28.4 27.3 67.5 62.1 41.3 65.5 50.7
0- 1 KI 12.8 37.7 20.7 15.1 26.8 22.9 23.8
1 - 2 KI 29,7 15.2 10.3 9.6 19.9 9.1 14.2
2 - 4 KI 16.2 11.9 1.5 7.9 10.3 1.7 7.5
4 - 8 KI 8.3 6.9 0.0 4.3 1.7 0.8 3.1
over 8 KI 4.6 1.0 0.0 1.0 0.0 0.0 0.7

Average Distance 2.7 1.8 0.9 2.1 1.4 1.0 1.7

SlUlCE: Integrated Rural SUrveys. 1976-79: Basic Report.

Table 16
Health .rvlces avanable by province, 1978-1984

_IIU 1171 1111 I. 1.1 I. I. I. lUI 1'lOOtc:( 11/78 1919 19l1O 1001 1S22 1!l.'l3 1914 lUI

...1 lDlUL
45 43 43 45_Itlil 21 2lI 17 17 17 17 17 II _Itlil 45 47 41 45

IIIIltII CIIltIn 2 2 • • • 7 • • 1lII1t11 CIIltIn II 41 • • • 45 41 •DI__'. 113 112 II 12 12 n • II DI...,I. lSI 154 175 110 110 2m III 171
fa ... II11.a v 471 • • 72D 5111 lI14 !III m ...... ,I1l.a ,. I. 115 1711 174 110 I. 174

aim 111FT VAllEY
51 52 51 50 50 51IhI:lltill ZI 2J ZI 24 25 25 25 24 _Itlil 50 52

IIIIltII CIIltIn 11 ,. 11 22 ZI %7 '" 22 IlIIlt11ll1'1t1r1 • • 7Z • • 7lI 12 77
D'__'. 121 117 ,. ,. 111 III at 1~ D,...,I. 311 317 III • • m a •...... 1lII.a I. lID III 211 I. . III 17• I. ...... IlII,a 110 147 147 147 I. lIZ 141 145

EMDl •• • 11 21 II_Itlil 27 27 27 27 21 II II 21 _ltll3 • 12 14 •IIIIltII Qrltn 211 21 25 27 • n • • IlIIlt1l CIntIrI II rT • III 43 • M 42
=:::-1. 2111 III 117 III I. I" 227 I. DI....I.. I" 112 I. 142 I" "I 150 142

... IlII,a 127 I. I. I. 121 "' 125 127 ...... IIII.a 117 I. I. 1111 I" 1211 117 III

IIIllIl DID! lISlmI
15 15 15 " " 1._ltllI • I I • • 3 I • _Itlil ,. "IIIIltII CI'ItIn • • 4 I 4 • • 5 IlIIltll CIntIrI • 1 • rT • III 14 14 •

=:::-.. "
,. ,.

" 17 21 21 II DI_I. II 47 14 • • 47 • 41
... 1lII.CIlID 115 III II " 14 71 II " ...... IIII.a 127 1411 1411 1111 I. 125 122 1.1

...
_ltllt 225 221 211 m ZID 211 21. UI...IIft CI'ItIn III • 241 • 211 • 211 ,.
D...... Ill11 - ., 11111 II. 1211 1m 1147_ ... 1lII.CIlID I. IJI 174 177 In I. I. I.

lUll: .lnllt~.. l1li1.... "'ltII IIlfnItlcn ....._I ltatlltlcll .,.. 'AI ....I ......... 1II1t1t11t1cll1 ...... lin 1.1.

61



Table 17
Primary school enrollment by province, 1968-84

PROVlta 1968 1969 1970 1971 1972 1973 1974 1975 1976 19n 1978

RIfT VALLEY 174,597 183,233 202,992 228,797 250,975 279,119 454,185 495,699 530,646 556,948 571,667
tolTK-EASTERH 2,389 3,~1 3,432 4,668 5,048 6,3n 7,200 6,965 7,507 9,234 9,487
NYANZA 221,138 200,462 234,012 248,900 269,784 291,128 562,511 602,695 550,580 554,450 518,346
JltSTIRN 145,932 169,930 201,787 200,708 234,!KXI 245,847 401,475 431,259 446,185 447,281 415,894
lXIAST 71,842 76,805 83,983 87,445 96,102 103,107 149,n8 156,927 160,156 163,225 170,664
EAmRH 242,059 269,652 289,867 315,454 339,582 370,555 515,624 545,8n 543,222 572,635 601,851
CENTRAL 296,863 311,970 349,378 371,913 407,762 443,509 531,675 558,133 571,583 584,734 616,004
MAIAmI 55,lBl 60,944 61,238 67,523 71,786 76,375 83,430 83,400 84,738 86,342 91,540

TOTAL 1,209,680 1,282,297 1,427,589 1,525,498 1,675,919 1,816,0172,705,8782,881,155 2,894,617 2,974,849 2,994,894

- ~CMTH RATES -

PROVINCE 1979 1980 1981 1982' 1983' 1984' S SHARE NlJ,Il HAL PlRlATI~ ACTUAL 2/

RIfT VALLEY 7~,262 781,847 828,481 859.425 931.468 lS,224 18.81 11.81 4.71 7.11
IGlH-EASTERN 10,590 12,171 12,109 14.007 15.458 18.284 0.31 11.11 5.21 5.91
NYANZA 767,249 785,537 m,413 814.010 835.782 833,rJrI 19.01 9.91 2.51 7.41
WESTIRN 539,946 569,057 573,280 587.982 811.098 615.243 14.31 9.31 3.81 5.51
lXIAST 210,328 230,221 242.432 254.888 273.174 281.867 5.91 9.21 4.21 5.01
EASTERN 7~,654 752,844 748.142 768.958 807.9)2 812.751 19.21 8.11 4.31 3.81
CENTRAl. 663,015 696,968 699.039 715.236 741,258 750.373 19.51 6.01 4.01 2.01
MAIAmI 94,202 97,984 102.268 m.549 107.7a1 110.9)2 3.01 4.21 6.31 -2.01

TOTAl. 3,698,246 3,926,629 3.981.162 4.120.145 4.323.822 4.380.232 100.01 8.81 4.01 4.81

SOJlCE: Ministry of EdJcatlm. Reported In K~a Statistical Abstract. varllllS 1SSJ8S.
I«)TES 11 Gall1llated frCII 1969 and 1979 ~Iatlm census.

2/ Actual rllrth here defined as rate of ",lIrth In errolllllnt above rate of crllrth In pq:ulatlm.
'Pravlslona

Table 18
Second.ry school enrollment by province, 1972·1984 (In thousands)

Plmlt«:f 1972 1973 1974 1975 1978 1977 1978 1979 1980

CDTIW. 37.1 41.7 51.4 55.8 68.7 78~2 87.4 94.6 l(~.8
COAST 14.4 15.4 17.4 18.4 16.5 19.0 19.8 20.7 23.1
EAS1EIIt 23.5 24.7 35.4 38.5 45.1 54.5 63.2 87.9 71.1
NAlal 25.3 25.8 21.1 22.9 28.0 29.5 31.4 1:1.0 30.4
tIJ. fAS1EJII 0.3 0.4 0.4 0.5 0.8 0.7 0.7 1.0 1.5
NYNflA 22.3 23.0 28.8 31.8 48.1 50.5 62.4 65.8 70.9
RI" VAU£Y 20.4 22.3 21.4 2!U 34.5 40.8 48.7 53.4 58.8
IESlIIIt 18.8 21.7 20.2 31.9 42.8 47.1 50.3 51.0 54.3

mAL 181.9 174.8 195.8 228.8 280.4 320.3 381.7 384.4 415.9

- lmml RATES --

PROVlta 1981 1982 1983 1984 1 stWlE lOllMAl. 11 Il(fllAT1l1C ACTUAL 11

CDlRAL 92.4 98.8 119.5 124.8 24.11 9.n 4.001 5.81
mAST 27.3 29.2 28.8 28.9 8.31 8.21 4.221 2.01
EASmIt 88.0 70.1 84.4 89.8 18.81 10.81 4.261 8.51
NAlal 32.2 34.4 38.5 31.7 8.71 3.61 8.251 -2.71
tIJ. fASlEJII 1.3 1.4 1.5 1.3 0.31 14.01 5.211 8.81
NYANlA 77.8 83.0 86.9 SO.8 18.71 12.31 2.461 9.81
RI" VALUY 00.1 84.3 68.8 SO.8 13.71 12.01 4.661 7.31
IES1EJIt 53.1 58.8 65.7 75.0 13.51 11.11 3.801 7.31

mAL au 438.4 493.7 510.9 tOO.01 9.91 4.011 5.91

SIlRZ: IIlnl:t of EclatlCll. Alpartlll In Kerra Statistical Abstract, varia Issues.
lint: V -HIlI nal- ",«11th rate of aandIrY Idlool enroll_t calculated frClllllnlstry fllJl'.;

-Actual- Vllrth rates I. dlrlVld frCII -nallnal- I.. rat. of pq:ulatICll",arth.
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Annex 5: Malawi

Table 1
Population density, land use, and per capita agricultural land by region, 1987 and 2000

AfGIlJl PlJUATllJf ('lUl) -- --I: lAHO (' lUl Hectares) : IP~latlm : PER CAPITA AGRIOJ.TUW. lA/()
AlT. 1llIY. Dlv. Total 11 As I of lUal 2J I lUal Total ;'i Total 4/ llJltlvatfld llJltlvable I forest i IJlnsI t~ Total I\Jral Total

District 1987 Total 1987 1987 2lXXI 1985 1985 5/ 1965 8/ llJltlvable Reserves 11, 198 ~. POll. ~.
'pars/sq. kJI 1987 1987 2lXXI

1QI11£111 !Il7.0 III 840.0 931 1.211.4 2.691 344 1.236 461 180 34 1.38 1.47 1.02

KarlrQl ADD 243.9 31 222.1 911 334.5 B46 44 269 421 38 1. 10 1.21 0.80
QlItlpa !lII.8 II 92.4 951 134.6 350 153 441 28 1.58 1.66 1. 14
KarCJVI 147.1 21 129.6 881 199.9 2!llI 116 39S 50 0.79 0.00 0.58

IIzUZu ADD 663.1 81 618.0 931 878.9 2,045 300 !lII7 471 32 1.46 1.57 1. 10
Mehata Bay ~.O 2S 1~.1 !llII 197.7 409 114 281 33 0.84 0.88 0.58
IUIP1I 94.7 II 87.8 931 117.0 595 136 231 16 1.44 1.55 1. 16
lizIa 432.4 51 399.7 92S 582.2 1,041 717 69S 42 1.66 1.79 1.28

CENTRAL 3.118.2 39S 2.683.6 861 5.007.3 3.559 1,110 2,250 631 245 88 0.72 0.84 0.45

K~ADD 1.013.9 131 912.2 90S 1.607.9 1,593 478 985 62S B4 0.97 1.08 0.81
I(a~ 322.9 41 286.9 89S 454.7 788 482 591 41 1.43 1.61 1.02
Itt1ln I 248.2 31 228.0 911 370.5 336 200 60S 74 0.81 0.89 0.54
Ntchlsl 120.7 21 lal.7 90S 204.8 166 126 76S 73 1.04 1.15 0.61
lbta 322.1 41 200.3 90S 577.9 :Jl4 198 651 106 0.61 0.68 0.34

1I1~ADD 1.758.9 22S 1.475.4 841 2,870.7 1.321 500 832 631 133 0.47 0.56 0.29
l 1lrV'B 988.4 121 7/KJ.7 79S 1.64404 616 414 671 100 0.42 0.53 0.25
Illldza 410.9 51 370.6 90S 697.5 362 229 631 113 0.56 0.62 0.33
Ntchllu 359.6 51 326.6 911 528.8 342 189 551 lOS 0.53 0.58 0.36

sa"l1 ADD 345.4 41 297.2 861 528.7 B46 133 433 671 54 1.25 1.46 0.82
IIchotakota 157.1 21 128.9 82S 220.3 426 248 581 37 1.58 1.92 1.12
SlIIII 81 188.3 21 187.4 89S 308.4 220 185 841 8B 0.98 1.10 0.00

SQI1I£III 3.959.5 50S 3.468.4 881 5.411.8 • 3.175 755 1.823 571 291 125 0.46 0.53 0.34

1I11l11dlt ADD 1.448.7 181 1.3BO.3 941 1.957.0 1,482 3B9 1.032 70s 98 0.71 0.76 0.53

~
495.9 6S 475.6 !llII 593.7 627 404 641 79 0.81 0.85 0.68
514.6 6S 468.9 951 671.1 5!llI 488 821 8B 0.95 1.00 0.73

ZCIIba 438.2 51 399.2 911 692.2 258 140 541 170 0.32 0.35 0.20

BIantyre ADD 1,989.7 251 1.633.6 82S 2,859.6 1.024 289 450 441 194 0.23 0.28 0.16
011 radZlJlu 210.7 31 205.2 971 346.4 77 31 41S 275 0.15 0.15 0.09
Blantyre 587.9 71 266.4 451 802.0 201 81 40S 292 0.14 0.30 0.10
*WI 121.3 21 11M 941 140.7 m 84 371 53 0.69 0.74 0.00
~IO 431.5 51 412.9 !llII 632.1 In 47 271 252 0.11 0.11 0.07
III ."j. 638.3 81 618.7 97S 938.4 345 206 60S 185 0.32 0.33 0.22

~:.
521.1 7S 486.1 931 694.2 670 96 341 511 78 0.65 0.70 0.49
319.8 41 300.4 941 381.5 476 233 491 67 0.73 0.77 0.81

Nsanj. 201.3 31 185.4 92S 312.7 194 109 56S 104 0.54 0.59 0.35

Total 7.982.7 100S 8,900.2 881 1I.~.5 • 9.425 2,208 5,309 56S 716 85 0.67 0.76 0.46

mCII: 11 IliIla.1 Pl¥ulatlon and 1tlIs1~ cmsu~ 1S.~7: Prelilinary RIlport. National Statistical Office: ZlltJa, 1988.
2J lUal lQIllatron 1lI'0jected frill 1977 ClroJs data (by district) to 1985 at 2.49491 p.a.. Rate of l100h derived fr~ IliIla.1 PoIlJlatlon cmsus. 1977:

Analytical Report, Vol. ". p. 115. Table 9.llIhlch gives urban lQIllatlm at 8.51 In 1977 ard rwg,ly 251 In 2lXXI. SOO also II PlJl file.
Detl not yet aval able frill the 1987 PoIlJlltlm Clniils.

311111.' Pl¥ulatron ClnIJS 1977: Vol. II (N.S.O.lZc.Ila) p. 168. Table U.43.
41 land dati frlllllalll' Pqallatllrl cmsus 19". Analytical Report. Vol. I., Table 2.4
51 llJl tlvlted In! calwlated frill 1984/85 1I.0.A. crop Estrlltes for total l1lStOlary hectarage. plus area IRlor

tobacco .tlt. In 1965. rr.AlII, froe Deloltte Haslcllll and Soil, 1986, ·PrDPllSlld Extanslon
and TraIn', 5rilce ftr Estate 9Jl..S8Ctor; reported In IBAD IIIla.1 lard PoliCY Stulti. April 1987. p.21 Table 3.2

81 llJltlvabl. n! fllJ.". frell 1965. Dopart..t of qlwltU"e estrlltes. lUllIstwd In=1111 of m'WItU"11 statistics. 1977. (NSO: Zc.Ila), Table 1. (CCr1Y. to HI. at 2.47)
M I. In! .t .t. art QIlIWllly eore arwvltlw thin the flplS glYM above; the by OffiCI of Presldsnt has cited 191
In ·SAL IV: APrClllOUI ... • ftr arable land. nI the llarld Bar« has alternately cited 381 wltlvabB (1981Ill1YeIOlIIOnt of ttw ~IOJltural Sector RIlport)
and eor. rlCllltly 22S IlthlIlt ftrests, ll2S with (land Policy stulti 1987. p.7). EI"'ellcandalllrl Il'ld PIllrl. ·lard Policy tUltj· (Jan. 1987) cite the
flp. of 37S arabi. U I natllllli aver~. .. _ the f~1S ablMI as fr:{ rllll'~t official govar,.,t data ard are eore
dl....lglted. to thlI dilltrlct level, I••,t. thet IIY be owrlnf Ited.

7/ Fully ~tted forest reserves. Office of thlI Pr.,dsnt and Cabllllt, ·stat..,t of OIVII~t Policies 1987-1998.· p.38 Table 5.1
81 TIlt _ of ~'WItU".1 illlVtl..,t Dlvl.lcn (AlII'.) u rUI-tlIIdII ftr dlltrlctl II useful blcaUsllIJch of the

IVIllabl. da I. I. Natlenl .'e~ 1!8II81 dati. Is only ~YM by AlII. 1DMr. In .. ca_. IIJch
U Sill. DI.trlct. It ...,.. that district 1llUD'1. Ire not. Ictry llbIervtd.

• CC1pJtlcnal .rtr. In thlI llno. l'rlglnal (Incorr.::t) 1'IIIIlIr. art used.
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Table 2
Area under malor crops In smallholder sector, by agricultural development districts, 1980/81

MAWI 1/ IlZUZlJI
IOITl£RN II

, CENTRAL II , SWTIfRN
lILIDE I

,
1m' KNQ«lA IlGllII I, KASUOJ SAL IlIA REGllII 11 II 1I1Q1I BLANTYRE NGAIlU : REGllII

All cr~
1,332.00 'I 31.80 118.44 I 148.24 II 289.43 78.88 311.75 I 878.00 II 2lli. 10 211.45 89.15 I 505.70

lof otal 100.01, 2.41 8.71

1

11. II" 21.71 5.81 23.41, 50.91" 15.41 15.91 6.71, 38.01
"

,
II

,
IIlla 788.02 11.51 84.20 75.71 'I 180.08 45.17 183.65 I 408.00 " 137.78 121.12 24.51 ! 283.41

lof Total 57.711' 0.91 UII 5.711 13.51 3.41 13.81, 30.7111 10.31 9.11 1.811 21.31
'WId 43.19 , 0.88 5.18 5.84 " 10.38 0.34 24.55 I 35.27 " 1.39 0.88 0.43 , 2.68
c.osltl 34.33 11 1.29 8.02 I 9.31 II 13.27 4.33 4.16 I 21.76 II 1.25 2.00 0.01 I 3.26
Local & othlIr 689.90 I, 9.54 51.02 , 60.56 I, 156.43 40.50 154.94 , 351.87 ,I 135.14 118.26 24.07 , m.47,

"
,

II I

Illxtll'. 201.60 II 5.33 15.78 ! 21,()9 I: 14.14 3.47 53.41 I 71.02 " 42.88 61.68 4.75 ! 109.49
lof Total 15.1111 0.41 1.211 1.6111 1.11 0.31 4.011 5. 3111 3.21 4.61 0.411 8.21
III IZlIIQ"CUlltUts 52.91 " 0.82 2.28 , 3.10 II 3.07 2.07 12.35 : 17.49 I, 19.23 11.67 1.42 I 32.32
llalZlIII\lI68S 103.75 II 2.92 11.81 I 14.73 II 10.92 0.14 34.91 I 45.97 II 10.18 32.52 0.35 : 43.05
III IZ81Cassava 13.31 " 0.94 0.61 , 1.55 : I 0.00 0.29 0.17 , 0.46 " 7.22 4.05 0.03 I 11.30
III IZlIIOttw 31.63 II 0.65 Uil 1.71 :: 0.15 0.97 5.98 I 7.10 II 6.23 13.64 2.95 I 22.82

"
,

"
,

"
,

" 6.70
,

RICI 22.85 II 7.65 0.65 I 8.30 :: 0.05 4.54 0.00 I 4.59 II 2.15 1. 11 I 9.96
lof Total 1.71" 0.61 0.011 0.6111 0.01 0.31 0.01, 0.31,1 0.51 0.21 0.111 0.71

"
,

"
,

"
,

Q-CUlltIItI 135S311 0.X1
,

" . 3.78 49.21 ! " 3.96
,

6.76. 'I 10.00 I 11.20 II 84.58 117.57 II 1.92 0.88 :
lof Total 1O·2I!1 0.01 0.811 0.8111 4.81 0.31 3·7"1 8.81!! 0.31 0.11 0.111 0.51,

"
,, II ,

"
,

Aoota21 50.50 i 3.07 12.19 i 15.26 II 5.65 8.30 3.65 I 17.60 II 5.28 12.29 0.07 : 17.64
lof Total 3.81" 0.21 0.91, 1.111: 0.41 0.61 0.311 1.3111 0.41 0.91 0.011 1.31

"
, II ,

"
,

PlJI. UJli 0.47 0.63 ! II

2.28 0.34 2.21 ! I' 0.14 0.65
,

0.871.10 II 4.83 ,I 0.08 I
lof Total 0.51ii 0.01 0.011 0.11:: 0.21 0.01 0. 211 0.4111 0.01 0.01 0.01: 0.11

II ,
1llllltlSorltUl 31

II I II ,
"

,
40.39 II 2.00 10.49 : 12.55 :: 1.87 0.20 0.30 ! 2.37 :1 1.30 3.05 21. 12 : 25.47

lof Totil 3.01" 0.21 0.81: 0.91: I 0.11 0.01 0.01, 0.2111 0.11 0.21 1.611 1.91
"

, II , "
,

38.68 !i 0.17 0.00 I II
10.76

,
" 4.58 20.26 ! 27.00c:ottlll 0.17 II 0.00 0.73 : 11.49 II 2.16

lof Total 2.91:: 0.01 0.011 0.01:: 0.01 0.81 0.11: 0.9111 0.31 0.21 1.51: 2.01
"

, II , II ,
TobIcco

II , II , " 0.74
I

39.14 II 0.00 0.66 I 0.66 :1 19.89 0.12 16.79 I 36.80 :: 0.94 0.00 : 1.68
lof Total 2.91:: 0.01 0.01: 0.01:: 1.51 0.01 1.311 2.81:1 'l.11 0.11 0.01: 0.11
Dark Flrlld 29.53 il 0.00 0.00 I 0.00 : I 11.78 0.03 16.47 ! 28.28 II 0.39 0.88 0.00 : 1.25
SI\IAlr 4.31 " 0.00 0.00 , 0.00 I: 3.92 0.04 0.05 , 4.01 :, 0.30 0.00 0.00 I 0.30
Flue-Qrlld 4.05 II 0.00 0.00 : 0.00 I: 4.05 0.00 0.00 I 4.05 :: 0.00 0.00 0.00 I 0.00
other 1.25 " 0.00 0.66 : 0.66 II 0.14 0.05 0.27 I 0.46 I: 0.05 0.08 0.00 : 0.13

"
, II , " ,

otIwr crqlll 128.20 Ii 8.84
, II

10.69 9.04
, " 8.48

,
24.27 : 31. 11 I I 7.96 I 27.69 :: 21.28 37.64 : 67.40

lof Total Ulll 0.51 1.81: 2.3111 0.81 0.71 0.611 2.111: 0.61 1.61 2.81: 5.11

SllIU: Natlll1ll _II Sn8Y of A/Tll1Iltlrl 1980/81, Vol.II, Table 3.1

V nw Clntral ~)lIl, as IIdI "" by tI'8 AIIJIl In It. Is a IIttll lar~ than t/'e forll' political cmtral Regllll because the Sdllllil AOO Includes part of t/'ellangochl
District, lltll Is part of the foru) political S(lltl'«n Region.

21 Roots. cassava +PotatOllS +other Roots.
31 Ilillet lI'dIor sor,.. twctarlgllS.

IIJTE: Perl*ltlgils Indicate llllI'CIIltage of total national crc~ hIlctarall8 lIDlr alloYe crap.

Table 3
Maize (are. In 'DOD ha; production In 'ODD mt; and yields In kg/ha)

~GI(JI

A.D.D. 19U 1985 1986 1987
lID PIQI. YIELD lID PIQI. YIELD Il6 PRlIJ. YIELD Il6 PRlIJ. YIELD

" " " I

" " "
,

IIIl1IUl 11507 139.8 1.32 123.7 145.2 1.17 120.1 123.5 1.03 118.5 144.5 1.22

KlI'lIQI AIIl 18.2 22.7 1.~ 19.1 20.1 1.05 19.5 18.8 0.98 20.5 19.8 0.96
IIaJaI AIIl 89.5 118.9 1.31 IOU 125.1 1.20 100.8 104.7 1.04 98 124.9 1.27

lDTIW. S97.8 818.4 1.37 819.3 769.3 1.24 585.9 695.8 1.19 618.7 822.8 1.33

KISlI'QJ AIIl 202.8 X13.9 1.50 204.8 275.7 1.35 184,9 225.9 1.22 1!11.8 249.9 1.31
LIllJVII AIIl 3!iO.l 456.7 1.30 348.3 421.5 1.21 341.8 396.8 1.18 362.7 499.3 1.3S3
SlIIM AIIl 44.9 55.8 1.24 68.4 72.1 1.00 59.4 73.3 1.23 65.4 73.4 1. ,2

SQITI£IIl 441.8 399.0 0.00 450.7 380.1 0.84 478.4 382.4 0.80 m.9 458.9 0.96

LIIIOIdI AIIl 220.:1 200.9 0.94 228.9 171.4 0.75 239 119.9 0.75 228.6 203.8 0.00
BllIltyrl AIIl 200.8 171.9 0.86 200.8 187.5 0.93 212.1 186.8 0.88 224.5 228.4 1.01
IlgIb.I AIIl 20.5 20.2 0.99 21.2 21.2 1.00 25.3 15.7 0.62 28.8 26.7 1.00

Total 1144.9 1355 1.18 1193.7 129U 1.08 1182.4 1201.7 1.02 1215.1 1424 1. 17

SCUCl: IIlnlstry of Acrll1lltlrl crap Estillte SIlrlldftets.
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Table 4
ADMARC mllze purch8u. 8nd .81e8 by region

IIIrkltl~ 1971J171 1971n2 1972/73 1973fl4 laHnS 197sn6 1976m 1977no 1970fl9 1979/80 1980/01 1981/02 1982/83 1983/84 1984/85 1985/86 1986/07 1987/88
VIII' (S/10/87)

P\lrem.
IIlrtlwn BUI 82.11 43.81 39.11 16.01 15.61 13.51 IS.61 17.81 18.41 22.71 2S.91 19.81 18.91 IS.71 2S.0I 43.81 43.81
e.rtral 8.81 18.91 27.51 52.81 66.81 72.21 69.21 71.91 63.31 70.71 68.81 69.51 58.11 62.5% 51.21 55.81 49.01 37.41
~ 29.81 19.01 29.81 8.11 17.21 12.21 17.31 12.51 18.91 10.91 8.51 4.81 22.11 18.81 33.1% 19.31 7.21 18.81

$II.
IIlrtIwn 11. 1% 24.01 8.81 6.71
e.rtral 20.21 2S.7I 14.SI 21.81
~ 68.71 50.21 76.91 71.SI

SCUc.: 197OI71-79m data fre. C. Ranad8. filldtrip (8186) II-V-1Itlod lihlletss.
19lKII81 - 87/88 data fre. IllIloltle. Hastel,.. &58l1s.~ I)'ganlzatlm ard Ilana~t Revl ... 1987.

TableS
ADMARC mllze purch8... and 811e8 by region ('000 mt)

IlIrkltl~ 197IJI71 1971n2 1972/73 1973/14 1974n5 1975/78 1976/77 19nna 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 le34185 1985/86 1986/87 1987188
VIII' (5110/87)

lVen-
Total 3.2 5.5 7.0 to.8 26.4 18.3 36.5 58.5 79.9 71.2 91.7 136.5 246.1 244.8 296.4 2n.7 111.3 56.9
IIlrtlwn 2.0 3.4 3.1 4.2 4.2 2.9 4.9 9.1 14.3 13.1 20.8 35.4 48.8 46.3 46.5 68.3 48.8 24.9
CIrltral 0.2 1.0 1.9 5.7 17.6 13.2 25.2 42.0 50.6 50.3 63.1 94.8 142.9 152.9 151.8 151.7 54.5 21.3
SwthIm 0.9 1.1 2.0 0.9 4.5 2.2 6.3 7.3 15.1 . 7.8 7.8 6.3 54.4 45.6 98.1 52.7 8.0 10.7

$II.
Total 125.3 47.0 100.7 187.8
IIlrtIwn 13.9 11.3 8.7 12.6
e.rtral 25.3 12.1 14.6 40.9
SCIIthIrn 86.1 23.6 n.4 134.3

SCUces: 197On1-79100 data fre. C. Ranadll, fleldtrlp (6186) II-V-alhld lihlletss.
19lKII81- 87/88 data fre.lllIloltle. HaskinS & 58IIS, AIJWlC I)'ganlzatlm ard wana~t Revl .., 1987.



TableS
Growth of tobacco eatlte., 1976·1985 (burley Ind flue·cured)

mil fLlf..QJl[O AREA Avg. Size IllJU.EY AREA Avg. Size TOTAl AREA AVG. SIZE (1iA.)

1978 425 15,318 :*I 284 8,682 31 710 23,980 34
11177 510 17,525 34 ~ 10,926 24 970 28,451 29
1971 529 18,941 :*I 383 13,784 38 1,215 32,725 27
1919 524 18,504 35 814 13,842 17 1,338 32,148 24
19l1O 44lI 14,718 33 1,008 15,804 15 1,508 30,520 20
1981 371 13,921 38 1,980 23,309 12 2,351 37,230 16
1982 355 13,745 39 4,032 39,389 10 4,387 53,134 12
1983 410 15,221 37 3,411 26,946 8 3,821 42,167 11
1984 499 16,198 32 3,498 31,503 9 3,997 48,419 12
1985 589 15,927 27 3,383 28,240 8 3,972 44,167 11

Q'a.th IIItl: 0.11 -1.41 32.01 15.11 21.31 7.41

SCInI: Tcmcco taltrol a.lalm.

Table 9
Totll e.tate toblcco area, production, Ind yield by region (area In hectlres; production In mt; yield In mt/ha)

'HARVEST IIIItlfRH CEIIIRAL SllItlIRH I TOTAl. TOTAl.
YEAR MEA PRlIl. YIELD MEA P1m. YIELD MEA PRlIl. YIELD ,PRlIltTll»I AREA

1968 0 0 0 3,283 3,365 1.03 2,039 2,411 1.18 5,778 5,322
1969 0 0 0 4,312 3,910 0.91 2,581 2,323 0.90 8,233 8,892
1970 10 2 0.19 5,992 8,423 1.07 3,582 3,926 1.10 10,350 9,584
1971 57 40 0.70 8,258 7,184 0.88 4,819 4,940 1.02 12,074 13,135
1972 154 117 0.78 8,304 8,005 0.97 5,197 5,891 1.13 14,102 13,655
1973 212 191 0.90 8,953 9,279 1.04 ~,329 8,197 1.18 15,887 14,493
1974 344 :Dl 0.89 10,137 9,454 0.93 5,827 8,Il!I7 1.~ 15,858 18,D
1975 433 418 0.96 11,480 14,638 1.28 5,927 7,842 1.32 22,898 17,840
1976 972 795 0.82 14,374 14,509 1.01 8,353 7,465 1.17 22,770 21,700
1977 1,826 1,652 1.02 1~,201 19,598 1.29 7,183 8,505 1.19 29,755 23.989
1978 2.665 2,227 0.84 1 .276 20.426 1.18 8,172 8,773 1.07 31,428 28.113
1979 4,058 3.467 0.85 19,383 24,607 1.27 9,297 11,932 1.28 40,101 32.738
1980 3.947 4,105 1.04 19.053 26,550 1.39 9,538 12.331 1.29 42.986 32.537
ISdI 3,158 3,787 1.20 18.461 24,129 1.31 9,274 10.600 1.14 38,518 30,893
1982 4,371 4,890 1.12 22,986 32,148 1.40 9,873 13.173 1.33 50,211 37,m
l!i33 8,768 6.539 0.97 34,238 39,908 1.17 12,130 18,749 1.38 83,198 53.134
1984 5,275 5.951 1.13 28,389 33,801 1.28 10,503 15,139 1.44 54.891 42,167
1985 5,931 5.798 0.98 30.424 35,010 1.15 11.344 11,847 1.04 52,653 47,699

SOOrC8: ~lled frOl Tobacco CO'ltrol co. Iss Ion Circulars.

Table 10
Burley tobacco (Irea In heetarea; production In mt; yield In mtlha)

HARVEST: IIIITlON
, , CEH1RAL SlllTlfRN

YEAR I AREA PRlIl. YIELD ! AR£A PRIll. YIELD MEA PRIll. YIELD
,

1968 0 0 0.00 I 2,908 2.957 1.02 173 70 0.41
1969 0 0 0.00 , 3,874 3,400 0.88 204 58 0.27
1970 10 2 0.19 I 5,220 5.407 1.04 397 '268 0.67
1971 57 40 0.70 I 8.817 5.248 0.79 855 377 0.58
1972 142 Ill! 0.78 I 5,875 5.042 0.88 515 304 0.59
1973 186 172 0.92 1 5,852 5.148 0.88 568 358 0.83
1974 313 281 0.90 I 5,972 4.789 0.80 528 268 0.50
1975 382 373 0.98 I 8.194 7.231 1.17 574 393 0.68
1978 674 553 0.82 7,528 5.841 0.78 538 2lII 0.38
1m 920 831 0.90 8.940 8.7lII 1.25 805 833 0.79
1978 1,455 1.141 0.78 7,894 8.613 1.09 1,233 823 0.67 ScJJrC8: CoIpllod f(OI TClbaCCO CCrltrol co.lsslon Circulars.
1979 2,202 1,688

t~ 9.438 11,322 1.20 2,150 1,872 0.87
1980 2,IBI 2,157 9,337 12.082 1.29 2,411 2,447 1.01
1981 2,334 2,655 1.14 10,614 13.451 1.27 3.048 2.lI!llI 0.88
1982 3,883 3,802 1.03 15,5110 19.714 1.27 4.048 4,086 1.01
1983 6,072 5.434 0.89 26.709 28.783 LIM 8,8OlI 7.320 1.11
1984 4,639 5.167 1.11 16,362 20,406 1.11 3,945 4.400 1.12
1985 5,179 4.923 0.95 22,094 21.928 0.99 4,230 3.521 0.83

Table 11
Flue·cured tobacco (area In heet.,..; production In mt; yield In mtlha)

~VES' IUIll£RH I CENTRAl I Sllffi£RHI

YIELD !YEAR AREA P1m. YIELD I AREA PROO. AREA PROO. YIELD

1967 265 293 1.11 I 1.343 1,540 1.15
1968 0 0 0.00 375 409 1.09 I l.lIll6 2,341 1.25
1969 r; 0 0.00 438 504 1.15 I 2.376 2,267 0.95
1970 0 0 0.00 m 1.016 1.32 3,185 3,18) 1.15
1971 0 0 0.00 1,6«1 1.847 1.13 4,164 4,582 1.10
1972 12 9 0.73 2,429 3,053 1.28 4.681 5,587 1.19
1973 28 19 0.75 3,101 4,131 1.33 4,763 5.841 1.23
1974 31 2!i 0.81 4,165 4,665 1.12 5.298 5,~1 1.10
1975 51 43 0.84 5,286 7,IIJ7 1.«1 5,353 7,450 1.39
1976 2lII 243 0.81 6.845 8,668 1.27 5,816 7,259 1.25
1977 821 1.16 8,262 10.892 1.32 8,357 7,872 1.24
1978 I ',4,' I,. 0.90 9.382 11,814 1.26 6.940 7,949 1.15
1979 I 1,857 1,781 0.98 9.945 13,285 1.34 7,147 10,~ l.41 SCU'ce: c..llld frill TeI:IIcco CCrltrol c.lsslon Clrcularl.I., I,. 1,948 1.03 9,716 14,461 1.49 7.125 9,884 1.39
1981 I 124 1,132 1.37 7.847 10.671 1.38 6.228 7.904 1.27
Il112 I • I,. 1.58 7,a 12,434 1.68 5,827 9,11I7 1.58

111&1 I • l,101i 1.511 7,527 11,125 I.• 5,522 9,429 1.71

66 1184 lI3I 714 1.23 1.027 13,395 1.87 6.!l58 10,733 1.84
19115 7U 173 1.18 1,311 13,082 1.57 7,114 8,321 1.17



Table 12
Totel eree end percentege of 8re8 cropped by ploughing and ridging method by A.D.D. and region, 1980·81 (In thou8and
hectare.: for customary farmers only)

, I6ITI£RH',
lIZUZU ! REG1(Jj ,

, CENTRAl. I

SALllIA LILOOIE! REGIOl 11 ! WOII BlANTYRE
, SOOHfRH

I«lABU ! REG1(Jj

0.27

505.70
100.01

441.50
87.31

44.99
8.91

0.69
0.11

0.00

,
89.15 !
loo.OI!
67.31 !
75.511

I

21.31 !
23.911,,
0.27 I
0.311,

0.00 I,
I0.27 ,

0.311
\

211.45
100.01

187.34
88.61

23.68
11.21

0.42
0.21

0.00

0.000.00

205.10
100.01

186.85
91.11

15.59
7.61

2.46
1.2%

0.00

0.00

,
878.00 I

100.01,

I604.21 ,
89.111

I
33.00 I

4.911,,
3.n I
0.51:,

0.31 I
0.01'

I
311.75 1

100.011

288.19 i
91.811,

23.07 i
7.41,

I,
2.18 I
o.n:,

0.31 I
0.11

0.00

78.88
100.01

65.35
85.01

9.99
13.01

1.54
2.01

0.00

0.00

289.43
100.01

252.87
87.31

9.84
3.41

22.58
7.81

4.05
1.41

0.29
0.11

0.03

,,
148.20 I
100.01,

91.02 i
81.411,

15.85 !
10.111

41.30 i
27.91'

0.00

0.00

,
118.40 i
100.01,

73.91 i
8:Ull

12.57 !
10.81:,,

29.91 :
25.11'

0.00

0.03
0.11

31.80
100.01

17.11
53.81

3.28
10.31

11.38
35.81

0.00

TOTAl. I

IW.AJI I
,

1.332.00 i
100.01

11,1311.20
85.311

118.55 1
8.91.

I71.93 ,
5.41j

4.00 i
0.31,

i0.00 ,
0.011,111 TOTAl. I,

OTI£R

A.lLOIllIlllntD I
TOTAl. NfA

111 TOTAl.

HOT PLlUHD
111 TOTAl.

TILLED BY IWIl
111 TOTAl.

fIlllO£D BY MH
111 TDTAI.

fIlllO£D BY TlIACTlII
111 TOTAl.

RIIXlING 1lnD!
,

TOTAl. Na !
111 TOTAl. I

HOT RllXID THIS YEARl
111 TOTAl.

RIIXlO BY IWIl
111 TOTAl.

BY 0lI[H
I fI TOTAl.

BY lRACTlII
I fI TOTAl. ,

I
I fI TOTAL i

<

IW.AJI :
,,

1,136.20 :
100.01:,

202.24 I
17.811

•
841.92 I

74.11,

I81.81 ,
7.211

3.41 i
0.31,

u8l
0.511

•

17.11
100.0%

6.04
35.31

10.56
81.n

0.43
2.51

0.00
0.01

0.09
0.51

IIZUZU

73.91
100.01,,
16.26 I
22.01:,

29.12 I
39.41:,,
2.85 I
3.911,

0.07 :
0.111

0.07 i
0.111,

NlJIHfRN

91.02
100.01,,,
22.30 :
24.51:,

39.68 1
43.61,,,
3.27 :
3.611,,

0.07 :
0.111

0.16 i
0.21

1,

252.67
100.01

45.73
18.11

165.50
65.51

36.13
14.31

3.54
1.41

1.52
0.61

SAL IlIA

65.35
100.01

9.87
15.11

53.00
81.21

2.42
3.n

0.00
0.01

0.00
0.01

lILlIOIt

286.19
100.01,

29.78 1
10.411,

251.84 !
88.01:,,
3.15 :

1.111,,
0.00 :
0.011,
l.ni
0.611,,

CENTRAl.

604.21
100.01:

85.36 !
14.111

470.41 I
n.911,

41.70 !
6.911,

3.54 :
0.611,,

3.23 I
0.511,

186.65
100.01

21.49
11.5X

164.05
87.8%

0.93
0.51

0.00
0.01

0.37
0.2%

BLANTYRE:

187.34
100.0%

11.80
6.31

174.04
92.91

0.37
0.21

0.00
0.01

1.12
0.61

NGABU :
,

67.31 !
100.011,
51.83 !
n.OII,

15.01 !
22.311,,
0.00 I
0.011,

0.00 I
0.01,

0.47 i
o.n!,

SOOTtfWl

441.50
100.0%

65.12
19.3%

353.10
80.01

1.31
0.31

0.00
0.01

1.97
0.4%

S('A.M: Hat ICIlI I _r,!lrV8Y of qlllliture, 1900181. Vol. I, p.15, Table 2.1 and 2.2.

Table 13
Fertilizer and ued u.. by region, 1980/81 (for custom.ry f.rm.... only)

ITEll

TOTAL IDJ!iIQ.DS
(In 'lXXI)

I fI TOTAl.

USING fERTILIZER
I fI TOTAl.

IlJYIIIl lIE11l V
I fI TOTAL

TOTAL I

lW.M1 I

34
100.01

13
39.01

3
8.21

,,
85'

l00.OI!

421
49.nl

19 122.1J,

NlIITtfRH I
REGI(II 1

,,
119 :

100.011,
55!

46.611,,
22:

18.11:,,

137
100.01

60
44.01

39
28.51

SAL IlIA

n
100.01

22
28.61

23
30.51

, aNTRAl.:
lILlJOIE I REGI(II 11 :

, ,, ,
226 : 440 :

100.01: 100.01:, ,, ,
102 : 184 :

45.21: 41.91:, ,, ,
52 : 75 :

22.81: 17.01:, ,, ,

LllOft

239
100.01

60
25.01

18
7.41

BlANTYRE

274
100.01

69
25.01

13
4.61

,
NGABU !

:
641

100.011,,
31

5.411,,
32:

50.61:,,

SWTIfRH
REGI(II

577
100.01

132
22.81

45
7.81

ll1lRI: HatlClllI So!IIlllarwy of qllllltll'l, 19l1llIIl. Vol. I, ",. 27, Tabll 2.39 nt p.21, Tabll 2,42
/Ie:.: V Frill AIJWlC,

Table 14
Aver.ge number of wage ••m.,,. In agriculture, torestry .nd f1.hlng .ub-sector and at.tutory
minimum d.Uy wage rate, 1977-84 (In T.mbal.)

~l
IIIlllUll(GI(II

IAIl IIIHIIIII
twOS IAIl V

1(Al!
IIINIIIII :
IAIl 4/1

CENTRAl. REG 1111

WAGE IIIHIIIII
EARII::'<: IAIl 21

REAl.
III N11111
IAll 41

S01II£RH I(GI(II

IAGE IIIHIIlII
EARI(AS IAIl 31

REAl.
IIINIIUI
lAG[ 41

TOTAl. I t:awIer
WAIl I Price

EARlfAS' 1rdelc 41
IIAI.AII 119n. 100

I
1977 11978,
1979 119SI,
1981 I

19821
19S3 I

19141

13,984
18,478
17,754
14,320
12,417
13,156
14,993
/4,977

35
35
35
4D
00
69
69
119

I,
35'
32!
29'
28 I37:
39:
34'
29!

52,328
60,181
66,963
75,715
59,670
58,207
62,157
57,147

35
35
35
44
70
81
81
81

35
32
29
31
44
46
40
34

88,384
92,m
97,578
91.102
85,108
86,848

120,058
105,573

40
40
40
45
70
81
81
81

40
37
33
31
44
46
40
34

154,696
169,334
162,295
181,137
157,195
158,211
197,208
177,691

100
109
121
144
161
176
200
240

SUce: °Alpartld ECI~t n £lI'nl. ArnJaI Report; (ldltlcn 19n-I984). NatllJllll
st.trltlcal Office: laD, for~ 811'ners.
1111.1 stetIatlcal V_bOde, 1983. Hat ICIlI1 Stltlstlcal Office: ZlJIba. oct., 1985,
for Ilnl.. dilly .. rlt.,

Mot.: V For 1IIUlU,
'lJ For LlICl9I.
31 For 111IItir••
411lnl.- Price IndIIlc frill IFS (lIf) Y....bOde 1987, 11.178, 67



Table 15
Total household Income by source and region, 1980/81 (In thousand Kwacha: customary farmers only)

ITEll ~ I ~ lIZ\IZIJ I ~~:: I KASIJIGJ SALlllA L1lllllM I RE~~~ I
TlJfAL IIOJEI I I I : IALl SllIlCES I 15?~ 4~14 111...702 18J18 ' 29J74 91...408 28.410 1 0400002 I

I r7 TOTAl w.OI lw.OI lw.OI lw.OI lw.OI lw.OI 100.01, 1 .01,

I I IrlXXl allJ'S 38.0 1,470 2,717 4.187 8,m 1,183 9.001 , 18.666 I

I r7 TOTAl 23.11 30.51 23.21 25.41 29.11 12.61 34.111 28.7I!

CASH allJ'S I 18,910 268 550 815 7 723 1,688 2.528 I 11.940 I
I r7 TOTAl 10.71 5.51 4.71 4.91 26.51 17.91 9.81: 18.411

lIYESTOOC I 13,139 I 1.038 1,269 2,:115 ! 3,849 595 2.612 ! 7.056 I
I r7 TOTAl I 8.311 21.51 10.81 14.011 13.21 6.31 9.911 1O.91!

IlJSII€SS I 43J1~1 927 3~ 4;/7 I 4,271 3.469 6,132 1 13,873 I
I r7 TOTAl ,u 19.31 .81 .811 14.81 36.91 23.211 21.31:

I, I 1.780 ,I 2 19 1 375 3 002 : 7 296 IUIMJI 24,538 , 313 1.467 ,9.", ,
I (f TOTAl I 15.811 6.51 12.51 10.811 10.01 14.81 11.411 11.211

1RAIlSFERSIOTl£llI 22.lI87l 803 2.229 3,0321 1,935 1.096 3,130 i 6,161 i
I (f TOTAl I 14.41, 16.71 19.01

1
18.41

1
6.61 11.81 11.91, 9.51!

una

32,433
100.01

5,600
17.51

009
2.81

1,035
3.21

12.385
38.21

6.817
21.01

5.597
17.31

BlANTYRE

34,375
100.01

7.019
20.41

1,032
3.OS

2,170
6.31

10,202
29.71

7,140
20.81

6,812
19.81

,
9,124 i
l00.OS,

8451
9. 311,

2,213/
24.31,,
572 I
6. 311

2,925 i
32.11,

I1,503 ,
16.511,

1,006 I
11.71,

I

SWTI£R/l
REGIIIl

75,932
l00.OS

13,555
17.91

4,155
5.51

3,n8
5.01

25,511
33.81

15,459
20.41

13,m
17 .71

s:lRll: Natllllli sa.J1. aney of AlTlaJlture, 1900181. Vol. I, RI. 27. Table 2.39 and p.28, Table 2.42

Table 16
70tal household Income per household by source and region, 1980/81 (In Kwacha: customary farmers only)

ITEll
TOTAl I

IIAlAII I
IGlTlfRN"

REGllIl I SAL/llA
, CEIIWll

L1lOOlE! REGI (If 11 1 BlANTYRE
,,

NGAOU I
S(lJT}fR/l

REGIIIl

TOTAL IiIISDIlIBI
(In 'lIX)

I (f TOTAl I
F£Il 1Ol5OI1D: I

TllTAL IIIDf II (f TOTAL ,
rlXD alIJlS '
I (f lOTAL I
CASH alIJlS I
I (f lOTAL I
lIYESTlD I

I (f lOT."

IIJSIIlESS
I (f lOTAL

lID
I ~ TOTAL

TlWlSfERSlOTl£R
I (f TDTIJ.

34
100.01

142
100.01

43
30.51

8
5.51

31
21.51

27
19.31

9
6.51

24
18.71

851
100.011

138 ,
100.011

32 1
23.211

I
8 I

4.71

115 I
10.81,

4,1
29.811

17 I
12.511

281
19.011,

1191
100.01

1

1391

100:1
25.41,

71
4.911,

19 114.01:

371
26.811,

15 '
1O.81!

261
18.411

I

137
100.01

213
100.01

82
29.11

58
26.51

28
13.21

31
14.81

21
10.01

14
8.81

n
100.01

123
100.01

15
12.81

22
17.91

8
6.31

45
38.91

18
14.81

14
11.81

2261
100. OS:,

I

1171
100.011

40 1
34. II!

11!
9.81j,

12 I
9.91,,
27 I

23.211,
13 1

11.411,,
14 I

11.91:,,

440 i
100.011

I
452 I

100.011

42 I
9.41!

27!
6.011,,

18 I
3.511,,
32:

7.011,
I

17 :
3.711

I
I

14 1
3.111,

I

239
100.01

136
100.01

24
17.51

4
2.e:

4
3.1.1

52
38.21

29
21.01

23
17.31

274
100.01

125
100.01

26
20.41

4
3.01

8
6.31

37
29.71

26
20.81

25
19.81

,
64 !

100. OS:,
I,

143 I
100.011,

I

13 :
9.311,
35!

24.311
:

9 I

6.311,,
46 I

32.111
I

24 I
16.51,

171
11.711

:

sn
100.01

404
100.01

23
5.81

7
1.81

7
1.81

44
10.91

27
6.81

23
5.81

SlIJIl:E: Natlen SUIlI.!lnIy of ~laJltur., 1980/81. Vol. I, RI. 27, Table 2.39 and p.28, Table 2.42

Table 17
Aver.ge ahl,. of marketect production, by region (..Iectect yelrs)

REGION
District

~rt ProcU:t Ion Food
Crops 51 Share Crops

Proctl:tlon
Share

REGION
District

Elq)Ort ProcU:t Ion Food
Crops 51 Share Crops

Proctl:tlon
Share

13%E. Tobacco
Cottm

----- By Reglm -----

271 Maize
671

SlUC8:

Estlt. Tobacco ("E. TcbCOO") dati frlll T~coo ClrltroJ CllMlalm circulars.
Shar. bllIIll CIl fCU'-)'IIr (1979-1981, 1983) ...,.. of bl.rley and flUl-Ql"ed
tobacco sal... All other'l«lOrt and fOOlJ crop data frlllll.O.A./Dlrlstlanson.
and r.f.1'I to share of AIIlARC purchases by reglCll (by A.D.D.) for ygar 1985/1986.

SMlfRN

Mangochl
Machl~
Zama
Cllradzulu
Blantyre
lotIIanza
Thyolo
IotJlanJe
Cllkwawa
NsanJe

141

631 Maize
931
971
281

E. Tobacco

E. Tobacco
S. Tobacco
GrOllllhJts
Cotton

----- By Reglm -----

101 Maize

KISU'QI
Itchotllkotl
Ntdllsl
Dowa
SlIIIll
LllonglllI
IthlnJI
08dZI
NtchlU

IGOON

CtIltlpe
KarllQ
btl Bay
RuIIlhI
MzIIIIba

CENTRAL
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Annex 6: Nigeria

Table 1
~opulltlon denllty Ind per clpltl Il'Ible lind, 1985 and 2000 (In hlllperlon)

r

IIGllIVSTATE PIJl\I.ATj III PO'IUTIOI PO'IUTIOI TOTAL ARAetE 1 PlJlU.ATI 01 1 PER CAPITA 1 PER CAPITA I IlAH SOIL r
1963 1985 2IXXlII LOO LAII) 21 1 lI:NSITY I ARAIlLE LAIC : ARABLE LAIC I AIHJAL TYPES

('lXXI) ('lXXI) ( 'lXXI) ('lXX! Ila) ('lXXI ha) : I IN 1985 : IN 2IXXl : RAIIEALL..~------_.__......--- ___W""', ,
I ,

0.59 500-1lXX1 •• fer[Ulll mrsIIIlMlIl STATES 19,540 34,e 49.359 38,970 29.350 : 88' 0.86
(S.I-kld Tnlllcs) I I Tr~lcalI ,

IIutII 2.393 4,118 8,048 8,SSO 4,!l1l 1 94' 1.18 0.82 Crl¥lS: "oil 5 3/
flamD 2.ll5ll 5,149 7.457 11.910 8,970 , 431 1.74 1.20 coarse cereaI5
KIIln 4.033 7,039 10.195 8.940 5,231 1 101 I 0.74 0.51 lepos
In 5.898 9,945 14.387 4,370 3,200 , 228 ! 0.33 0.23 cottm
·tilrto 4.487 7.7911 11.292 9,200 8.!l1l 1 851 0.89 0.61,

I I

0.98 1lXXJ..1SOO •. fer[Ulll rwsMIIIU lilT STATES 9.810 17.122 24,7911 32,270 24.310 1 53' 1.42
(1lI1. SIvnWl) I Tr~lcal, ,

IIIruI 2.3l1li 4,189 8,038 4.S50 3.430 I 92' 0.82 0.57 Crl¥lS: Soils
_II 2.!!64 4.475 8,4IKI 9.450 7,120 47 ! 1.59 1.10 cereals
"I 1.887 2,945 4.265 8,010 4,530 49 1 1.54 1.00 root Ct'~

MllIIJr' 1.118 2.l!i2 2,972 8.n! 5.070 :.ll 2.47 1.71 rice
PlltI&I 1.994 3.481 5.041 5.530 4,160 631 1.20 0.83

I,
15OO-4OCO •• ferra/ltlcSDIIIfIII STATES 25.234 44,898 88,005 19.001 14.320 2JlI 0.32 0.22

(TrqllCiI Allnfer.t> , and,
AlWarI 3.540 8,178 8,947 1,710 1,200 sal ' 0.21 0.14 CrIP: ltPou~lc
IIIndII 2.422 4,228 8,123 3.890 2,!l1l 100 1 0.69 0.48 tr~lcal tree Solis 4/
0'_ P,I\... 3.423 5.974 8,652 2.720 2,l!iO 220 0.34 0.24 Ct'l¥lS,., 3.815 6,D 9,136 1,150 870 549 0.14 0.10 root Ct'IP
L~ 1•.xl4 2,956 5,323 351 260, 842 0.09 0.05

~
1.526 2.883 3,857 1.720 1,~, 155 0.49 0.34
2.688 4,689 6.791 2.lXXI 1,510 1 234 0.32 0.22

ltto 5.128 8.947 12,158 3.890 2,700 : 242 0.31 0.23
Alv.... 1.1192 2,954 4.278 1.770 1,:m 1 187 0.45 0.31,

TOTAL MllIA'A 54,583 98,125 140.220 90.241 67.980 1 107 0.71 C.48

Slucs: PqlJlltlmllltl: Nots: V PqlJlltllll Vc.th 1lI'0jICtlll It .51 fer all alit. IllCIPt. Lap. 1Ihidl .. 1lI'0jaetlll It 4.01.M'IIIrII. IlIItllllll PloJlltllll a-11I11II: "Prcml_ IIlll 'V lIItI'Ml by tlkl~ 75.31 of 11Illl .... of 8Idl stlt. (cited In ·11IlICt of IlIItllllll Acr11ll1tur3'
PrQqllCt. In Int••ted'''nl OMI~t.·•• L.-. Il8ItII'dl,· f....1MnlTm of SCI... IIlll TecmoIOllf. SllIltelb!r 1985).

LIIlll DltI: 31I11fIMl II hlVl~ ·1111 III Cll*lty fer sterlrY;! Rltrllllts and Ite lUlJlCt to 11Idl1~.·

P.E.T. AIIIII, "Land U. In MIQIII"II" 1981 41 f.rll'tlc 10111 litflMl II ·Intnely 11IIcr.l1llll hl~ly wl/Wable to .081111.·
~~Ic 10111 It. thOle that .... Ilat.'opd.

Table 2
Productivity potentlll of 80111

Table 3
Fertilizer consumption by region, 1984 (In mt and II
percent of total)

-,------------------------

so.a 5.51 fl.II'IlI. fldalas. Like a.d

..2111 31.71 lip. ~. I••• 8IUcfl1 and 8llmo;
fclnl I. eltenslYlly In SokOto;
KacUlI. MIgif'. 8erIJe. MId PI.tt.I.

423.lDJ 41.41 ~em Mlgar"; 1lnII. Plltt.I.
K..,... Berno. InIl Kano.

148•• 18.31 lidloto. 1Il1O. _I.; lJIpl.
&to. InIl Odl.

IU2.cm ••01

IPIJIWTllIl i III' of ProdJct ',: FwcInt of
,~I!!I ........,
I~_.'_ I 'UW

FAD Soil Soil Types
Classes

"'.. Prcdlctlvlty
1.

IlIlad Prcdlct'vlty
2. _ ..~IIc1

AIIIN'" Soli.

k111. ProdJctlvlty

3. ferrug'.... Soil.

LlIIf Prcdlctlvlty

4, VlrtIIOI.; L1tlmcl,,;
",,*,1.;

S. IIrCllVlllddI.. IIrWl;
f.r.lltlc Soli.,

mAl.

--Arsa -- LocatIMlStates
REG IONISTATE

IIIlTIfAIl STATES
(SIII-Arid Tfql'ct)

Bu:I'II
lorna
IfIlln
IfIIlO
tiDto

IIIIIlt lilT STATES
(1lI1. sav.ntl)

IlnII
QIqIlII
Karl
AII.IJI
Pllt8IU

SllIIIOII STATES
(Trql'ClI AllnforIIt)...........,

CrOll Rlw'
110
Lapr:
~
AI..

, ,, ,
114j 377.«J7 i
157 :

,
82.114 I23d 44.2211

::1 113.2211 i
83,834

118 1 74,019 1

:: I
I

132.423 1
5.3«1 I211 I 23._

204 31.7011 I
321 17.5211 ,
159 53.&

42 70.772

28 18.4711
112 7.152
41 3,933
18 18.817
12 750
IS 2.541
43

1~:=41 IlD, 1.1137
I

lII5.Oll

10.71
7.~

lUI
14.41
12.71

22.a
0.111
4,11
5.51
3.0ll
9.31

12.21

3.21
1.21
0.71
2.111
0.11
D••
1.111
2.41
0.31

TOTAL !lllllllA I It I 510.. 1011.111

mOl: L11., o:,.jldl. IInlll.. InIl", 1••
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Table 4
Clpltll expenditure. In the Igrlculturll uctor by atlt••

SECOiI PlAN THIRD PlAN FlUlTH PlAN
STATES 1970-74 1975fl6 - 1979/80 1981-85

(Actual) (Actual) (Actual)

".N J of Total NIha ".N J of Total NIha ".N J of Total IVha- I

I
1QlTJ£RH I 56 18.1 1.91 240 13.1 8.18 1472 18.1 50.15

Buhl 3 15.8 0.61 22 7.4 4.46 251 19.6 50.91
Barno I 6 17.7 0.67 37 10.7 4.12 180 11.4 20.07
KItln 8 8.3 1.53 66 18.3 12.62 307 19.2 58.70
Kn 31 26.7 9.42 74 16.3 22.49 407 18.5 123.71
Sdalto I 8 18.6 1.15 41 11. 1 5.92 327 22.3 47.19,

IIIIIl£ lilT i 25 13.8 un 188 11.5 7.73 697 12.3 28.67

Ilerue I 4 12.9 1.17 P'~ 16.6 17.49 228 19.1 66.47,
GlrVlII

,
5 18.5 .70 37 12.1 5.20 121 9.3 16.99

Kara I 5 9.3 1.10 26 5.8 5.74 97 8.8 21.41
Niger I 8 18.8 1.18 31 12.9 8.11 109 10.9 21.50
Plateau 5 13.5 1.2 34 12.0 8.17 142 12.9 34.13

SllI1lfRN 73 14.2 5.10 368 10.1 25.70 1258 9.0 87.85

Anutra 7 18.9 5.43 27 9.4 20.93 138 9.2 100.98
Bendel 10 10.1 3.41 39 7.4 13.31 159 7.6 54.27
Cross River 11 15.5 5.37 52 15.3 25.37 144 11.1 70.24
110 5 20.0 5.15 40 10.3 45.98 210 14.0 241.38
L~ 10 11.6 38.46 19 3.9 73.08 125 6.4 480.n

lrJ: 5 19.2 3.85 36 11.5 27.69 100 10.0 76.92
8 19.4 3.97 62 15.1 41.08 169 12. l 111.92

rver, 11 19.6 3.96 43 12.2 15.47 100 6.3 35.97
8 9.4 8.02 50 9.5 37.59 113 1.1 84.96

SCU'oe : NICIIlf'II. SIclnl. third ard FCllrth Natlenl DMI~t Plans.

TableS
Federal IIIac.tlonl Ind Independent Nv.nues of the Table 6
Itlte., 1981015 Prlmlry and secondlry educltlon, 1978

....~81 Jndepeftdent 'rot81 PlIHAlY SCHOOLS SECONDAlY SCHOOLS
NlIIlber InrollMnt r of Total NUilbar InrollMnt r of TotalAllocation. ....nu•• Rav.nu••

of Schooh '000 Studante Population of Schooh '000 StudanU Population________ .."cant of-------------

•• 'rotel •• Totel ••
NORTHIRN STATES 14.172 3.20' 11.1 272 103 0.'

Sluchi 2.U7 399 11.3 " 13 0.'
Soma 2.UI 893 15.' 51 14 0.3

lIorth."n .tet•• 1,12' '2.0 163 '.0 ',291 ltadunl 2.157 IU 14.2 7. 3S ••
.aucht 1,302 '3.' •• 6.1 1,386 ltano 3,032 IU 10.0 33 20 0.2

.o"no 1,510 ' •• 1 11 5.3 1,637 Sakata 3,371 4U '.4 31 U 0.3

Xaduna 1,62. '0.1 166 '.3 1,790 KIDDLE IELT STATES 2.711 11.3 U' 164 1.1
ICano 1,351 16.' 20. 13.1 1,561 9.205

Iinul 2.716 ... 24.' lIS 45 1.3
10llOto 1,795 93.6 122 6 •• 1,917 Gonlola 2.224 U3 12.5 U 20 0.5

kan 1.414 5•• 23.7 103 11 2.5
Middl. Belt .tat•• 6,121 '3.2 ... 6.1 6,565 Illlar 1.133 320 11.5 27 11 0.'

I.nu. 1,2n 93.' 11 6.1 1,328 Plateau 1."1 539 11.4 75 27 0.'
Gongola 1,.01 ' •• 2 17 5 •• 1,.95
Xv."a l,n6 ' •• 0 75 6.0 1,251 10UTIIIU STATES 14,092 '.759 17.' 2.200 .1.332 3.5

1I1ge" 1,076 '3.7 72 6.3 1,lt8 Anaabra 1.'2' '12 11.5 370 146 2.1

,lat.au 1,21. '0•• 129 '.6 1,3U Iindal 1,690 136 23.4 267 115 5.2
Cro.. Kivu 1.693 151 11.' 210 105 2.1

2,912 11.3 1,269
reo 1.'" 1.025 11.3 350 251 4.7

.outh."n Itataa 13,287 81.7 LeIOI 712 465 20.' 125 154 '.1
Ilnallba"a 1,315 12.1 287 n.2 1,672 °lun 1.226 350 15.' 151 73 3.3
..ndel 2,075 ".1 :131 10.3 2,313 Ondo 1,500 471 12.1 232 13' 3.5
01'0•• nlv." l,U3 91.2 137 I •• 1,560 Oro 2,475 1,212 17.0 371 204 2.7
llIlO 1,550 at.3 2.1 15.7 1,131 a!vau 924 510 20.5 '7 75 3.0
La",o. ,.. ta.6 1,271 57 •• 2,:126
09Un 1,006 87•• lts 12.6 1,151 ALL I1G..IA 37,'" 12.749 15.1 2••0. 1.51t 2.0
Ondo 1,239 16.:1 198 13.' 1,U7
Oyo 1,73' 1t.1 197 10.2 1,935 Sourc•• Nl",."l., Fourth NatIonal D.vRlopmant Plan.
Ill••". 1,'23 90.0 21. 10.0 2,137

lourc•• 1I1fJeda, roul'th latlonal Dev.lopaant 'l.n.
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a/Refere to percent of total population .erved (i.e., urban and rural).

Source. Nigeria, Fourth National Development Plan.

Table 7
Ho.pltll flellltl••, 1979/80

HUHBZR OF POPULATION
HOSPITAL BEDS PER BZl)

NORTJUlRJI STATZS 11,174 2,577

Bauchi 1,111 3,173
8Orno 1,455 2,9B8
Xaduna 4,178 1,422
Xano 2,944 2,B52
Sakata 1,486 4,429

HIDDLZ DZLT STATZS 9,6B3 1,493

Benue 1,640 2,146
Gonoo1a 2,148 1,759
X"ara 2,391 1,040
Nigel' 1,381 1,254
Plateau 2,123 1,384

SOU'l'JlBRJI STATZS 48,809 772

AnUlbra 7,140 730
Bendel 6,626 539
Cro•• Aiver 5,429 929
1Il1O 5,546 960
Lago. 5,244 432
Oqun 2,978 755
Ondo 6,874 576
eyo 6,265 1,206
River. 2,707 921

ALL IfIGIRIA 69,666 1,161

Source.
Nigeria, Fourth National Development P'~n.

Table 8
Rural and urban water supply, 1978

PII:RCBNT OF
RURAL POPULATION

SII:RVED

NORJUIRN STATES 19

Barno 0
Xaduna 13
Sokato 39

MIDDLE BELT STATES 27

Benue 88
Gongo1a 2
Kwara 13
Plateau 0

SOUTIIZRN STATE:l 25

Anambra 64
Cro•• River 8
Imo 20
Lago. 4
Oglln 14
eyo N/A
River. 35

AVJ:RAGI or ABOVE STATES 24

PERCENT or
URBAN POPULATION

SERVED

67

70
31

100

69

80
31
85
83

79

37
85

100
94

100
79a/
66

73

lource of 'a.ie Datal r.O.I., -The Health of .ioerian. 19.3/1.1 Health and
Nutrition Itatu. 'urvey (A .adule of the .ational Integrated 'Ul'Y8y of
Hou.eholdere (.IIH) April 1903- March 19'.),- Latae, -.,ta.bar 1915.
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Annex 7: MADIA Tables

fable 1
Computetlon of per c.pltl lind IVllllblllty using FAO Ind govemment dele

EAST AfRICA lEST AfRICA

1101 KEIlYA IW.AlI TAH7.AHIA CAl(Imf HIIIRIA SEIlGAl

Ul£
(In 'l1li til.)

ietll lIRI AnI
Mltlnl 1915 58,418 9,421 ea,. 48,540 00,241 19,872

, fmy..- V 1914 58,925 9,a 88,004 48,944 91,077 19,200

ArM ltar QlltlVltlcn

Ibtlnl 2,577 3,839 4,465 6,B3J 12,5-12 2,612
(a 1 Of totll) 51 391 51 151 141 131

rIDY.,. W 1SU 2,335 2,345 5,100 6,985 31,035 5,225
fa I Of total) 41 251 61 151 341 271

rID At II 151 t9WJ 4,. 2,500 9,200 7,700 32,300 5,200
(II I Of totll) n 271 101 161 351 271

"kllll,' LIIId

rID ftndJult=.1lJ/ 19lI5 I,m 2,320 4,1:11 5,910 28,500 5,220
IS I Of to I) 31 251 51 131 311 271

fliJ (AdjUltld) 17/ 1914 6,075 6,085 42,785 32,165 46,235 5,942
(II I Of totll) 111 651 481 G9I 511 31X

FMJ AUn (~tlfttlilly ColltIYlllII) 181 19l1O 6,700 4,100 36,500 31,500 47,900 9,700
(n I Of totl') 121 4~1 411 671 53S 511

IIItl.I kllll, Eltl.t, 1!l85 14,103 5,200 49,100 34,!m 67,951 10,481
(lSI of totll) 261 561 561 751 751 53S

PlFWTlOI
(In 'em)

Inltl,I (CftUI Of 1!BI'1) 10,942 04,0«1 12,313 1\11 55,670 1\11

F'r.-t Totil
Nltllllli lena Of 1IJII'IJ 15,327 5,547 17,036 7,761 AI 5,009
NltlOllI orrlnt £ltI.t, 1915 20,200 7,200 21,383 10,1X! 96,125 6,478
Fill 41 1!115 2O,lm 8,944 22,499 9,873 95,1911 8,444I. Sf 19115 2O,em 7,em 22,1XXl 10,em lOO,em 7,rm

PrIl!'3lt IVII
K.1tllllll 18,596 8,278 18,389 8,469 67,288 4,340

(III Of total) 821 171 an 641 701 871
FNJ 71 1!115 18,242 5,440 18,574 6,038 63,484 5,121

(IS I Of tot,l) 791 781 B3S 611 871 791
I!IIJ 1/ 1!115 18,a 8,1IID 18,920 5,800 7O,a 4,480

(M IOf tot,l) III 811 B6I 5BI 701 641

Projected TotIl 2IDJ
..treNi 37,5l! 11,783 34.lXlII 16,682 140,220 10,093
IIID 1111 _,a l1,em 37,rm 17,a 183,lD! lO,em

ProJcted ruel 2IDJ
IC;tlnl 28,m ',837 25,073 ',341 77,121 5,9S5

(II 1 of totll) 101 751 741 501 551 591

IU CAPITA lAMI AVAIUlllIn

TotIl Lind,., tIIIlt, AVlllllllllty
1985 5.18 2.33 7.18 EM 1.62 ERRlIIt1eni Dill
1!115 2.79 1.31 4.13 4,59 0.94 3.04
2IDJ UO 0.10 2.59 2.79 0.64 1.95

kllll' Lind ... C.llI AVlllllllllty
1.31 3.119 EM 1.22 EMIIItleni Dill 1985 1.34

1985 0.73 0.73 2,:11 3.45 0.71 1.82
2IDJ 0.39 0.45 1.44 2.09 0•• 1.04

kllll, Lind ,., ClDltl AVlIIIIIIII ty
2.87 5.40 1.01 2.41IIItleni Dill (ar.I ,.I.tlcn) 19lI5 D•• 0.14

2IDJ US 0.10 1.96 4.18 o.ea 1.78

kllll' Lind ,., C.ltI AVlIIIIIIIIJy
D.!IS 1.13 3.19 D.!IO 1.51,IIJ Atl. (11Ild)1IMJ (".) Dltl 1985 0.33

2IDJ 0.19 0.37 0•• 1.15 0.29 0.97

k"'lIRI ,., ClPlti AVllllllltlty
0,33 0•• 0.11 0.:11 0.81,IIJ Y..... lllfinttlcn 1985 0.11

su.: SIt Tillie: IIId 3.
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Table 2
Population projectlona, and urban/rural growth, 1985·2DOO

Kenya

V.ar -- PopulatIon In Thou.and.
• UrbanTotal Urban Rural

1"5 22,200 .. ,OM 1.,108 1.....

1- 22,010 ",III 1',808 1'.11
1"7 21,101 .. ,IVI 1',115 1'.71
Itll 2",156 &,025 1',110 20."1
I'" 2&,612 &,110 20,162 21.1'
1010 28,4"0 5,780 20,110 21.11
1"1 27,111 8,117 21,21" 22.&'
1112 21,1&5 8,eoa 21,752 21.11
lOtI 21,184 7,08' 22,214 24.11
11M 10,401 7,681 22,'11 24."
1tt5 11,4eo 1,104 21,188 25.7'
I'" 32,111 1,877 21,13" 21.81
1"7 11,771 1,2eo 24,481 27.61
I"' ''',172 l,tNI 26,028 21.4'
I"' 18,217 10,1"1 26,681 2'.41
2000 37,606 11,402 21,103 10."1

C.'cu,.te Crowth R,te,
1085-2000 1078·2000 1870·1085

Pop. Orowth R.te: 1.158' '.lie' 4.Jb~ (1.37';
Urb.nla,tlon R,te: 1,'81 '.'81
Urb.n Growth R.te: 1.07'
"u~.' Growth R.te: 2.47'
Sourcell Crowth lI,te c.'cu ••ted 'rOIl 1"5 .1Id 18.7 Econor;,llI

Sur.ey flyure. 81.en In T.b'. 2, for 108~ .nd 2000;
Urb.nlllt on IlIte e.lcul.1Ied frOll 18n Cen.u. f I8f<r-o,
end 2000 'Igur. (10.'1) given In 1085 EconOlllc Sur~.y.

Tanzania

V.ar -- Popalatlon In Thou.and. --
Total Urban Rural I Urban

--III" 21,181 2,.... 11,188 1...01

111I 22,087 1,221 11,144 14.81
1117 22,773 1,470 11,101 1&.21
1111 21,&02 1,7M 1',7ee 15."
1111 24,254 4,021 20,212 18.11
If10 21,010 4,111 20,1" 17.11
1"1 21,111 4,ee. 21,111 11.1'
1_ 2e,e1i8 5,020 21,817 II."
1"' 27,611 5,401 22,108 11.81
1... 21,ltl 1,120 22,572 2O.n
1_ 2',1OG e,2M 21,014 21.41
1.- 10,237 e,741 21,4'1 22.11
1"7 11,201 7,H. 21,142 2••11
1_ 12,204 7,120 24,111 24.11
1"' 11,214 1,420 24,114 25.11
2000 M,HI ',oe& 25,212 21.41

C,'eu,.te Gr.wth R.tee
1"5-2000 1877-2000 loe5-1"5

Pop. Gr..th R.te: l.tolI ••••• '.11' 1.111
Urbenl ••tlen R.te: ••11' ••11'
UrNn Or...... Rete: 7.'7'
Rure' Gr..th Rete: 2.U'

Malawi

'.ar -- Population In Thou.anda --
• UrbanTotal Urban Rur.1

111& 7,200 1t3 1,307 12....

It11 7,4"0 .7 e,471 11.01
It17 7,11t 1,047 1,142 11.81
In. 7,1"& 1,114 1,'11 14.11
Inl 8,211 1,22' l,n2 16.01
lItO 8,486 1,110 7,16& 1&.71
1"1 ',788 1,441 7,127 11....
1112 1,081 1,680 7,601 17.21

1"' 1,383 1,leo 7,174 1••01
1114 1,871 1,'10 7,'''8 1....
119& I, ItO l,n2 ',017 11.11
lIte 10,331 2,148 .,IU 20.81
1"7 10,87' 2,326 ',361 21."
1"1 11,034 2,61' ',&11 22.81
lItO 11,402 2,728 ',178 23."
2000 11,783 2,163 .,110 26.11

C.lcul,te Growth R,te.
181&-2000 1077-2000 1870-1885

Pop. Orowth R,te: ..... I .... 1.31' I.n'
Urb.nlzetlon R.te: '.8e. 4.'e.
Urb.n Orowth R.te: '.10'
Rur.1 Growth R.te: 2.27'

Sourcew:Growth R,te c.lcul.ted 'rOll 1877 C.n.~. 'i8ur•• , Yol.If.
Urb.nlz.tlon R.te e.leul,ted frOll 1877 Cen,u. 'iour•• of
8.1i' In 1877 .nd 25' In 2000.

'Cameroon

Y••r
-- Population In Thou.and. --

Total Urban Rural I Urban
===z==
19lt6 10,110 1,551 8,571 15.11

Inl 10,411 1,781 8,'. 18.01
1117 10,71& 1,171 e,l20 18...
Inl 11,144 4,201 1,141 17.71
lnl 11,504 4,440 7,oe4 ".81
lItO 11,17& 4,8ta 7,111 It.n
1"1 12,2&8 4,110 7,2" 40.51
1112 12,8&& i,242 7,411 41.41
1"3 13,083 1,540 7,&24 42.41
1114 13,48& 1,115 7,811 41.41
1"& U,I21 1,111 7,71a 44.51
1... 14,171 1,&40 7,111 45.51
1"7 14,11& 1,112 7,12» 48.el
1"' 11,114 7,10& I,oot 47.71
1_ 11,101 7,720 1,011 41."
2000 le,S11 1,leo I, leo &0.01

e•• cu ••te Crowth R.te.
1015-2000 1871-2000 107e-I"' 1"1-01

Po,. Crowth R.te: ,.,.1 '.231 2.521
Urb,"l ••tlon R.te: 2.'" 2.3" 2.171 2."1 1.'"
Urb,n Orowth R.te: ~.sn

Rur.' Growth R.te: 1.451

Sour_: 'e,. Gr..th R,te frOll Th. O-.oor.phy of T.n••nl., p. 211.
Urb.nl ••tlen R,te c.lcu ••ted frOll IDA flOure. of .1 In 1885
.nd 141 In 1"5.

Sourc.1I Pepu'otlon Growth R.te fre- Slath ".n (1018-1001), p. 5.
Urb,nlz,tlon R,te c.lcul,ted fre- lOIS flour. (Slath P'onl
p. ') .nd 'orld lI,nk IItl••te. for 2000 (Country Eo:onOlllc
w..orondu-, 1017; ,. 1').
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senegal

v•., -- Popul.tion in Thou••nd. --
Tot.1 Urb.n Rur.1 • Urb.n

• we iiiS..

lH5 ....71 2,1'4 .. ,114 11.41

111I .,172 2.2'1 4,412 aa••
1117 .,118 2.112 4.510 a4.41
1111 7,078 2.488 .. ,110 14••
lHt 7,2tl 2,578 4,712 15....
lito 7,&10 2,88& .. ,11& 15••
1"1 7,711 2,111 ",tit 11.4'
1112 7,.7 2,141 &,024 II••
1"' 1,201 1.071 &,111 17.51
1114 1,"5a a,211 &,2at ...01
ltH 1,701 l,a&1 &,a41 3'.11
111I 1,.7 I,&ot &.4&1 It.l'
1"7 t,211 I,eee &,&70 1t.7'
1"' t,614 1,111 &,ell 40.11
1"' i',7" 4.00a &,718 40••
2000 10,01a 4.11a &,tl0 41.4"

Populltlon projectionI, Ind urbln/rurll growth, 1985·2000

Nlgerll

V••r -- Popul.tlon In Thou••nd. --
Tot.1 Urb.n Rur.1 • Urb.n

1111 81,121 21,1'1 87,211 10.01

1_ 11,171 10,11' ..,182 10."
1117 101.011 12.011 88.077 11.7'
1111 101.181 11,721 It,..1 12.d
lilt 101,107 11.114 70,771 11.4'
1110 101,017 17,411 11,17' 14.1'
lMl 111.7. It.444 72,112 11.1'
1M2 114.... 41.111 71.011 11.21
lMI 117.111 41,711 71,711 '7.21
1114 120,111 4',111 74,411 II."
lH1 121,... 41,101 71,011 1t.1'
ltt1 12',710 11.201 71,112 40.4'
lM7 110,022 II,H2 78,01' 41.1'
lM1 111.'11 11.14' 7'.482 42.1'
1"' 111,711 It,110 7',141 4a."
2000 140,220 ",Ott 77,121 "&.01

Calculate Growth Rat.a
11115-2000 1085-11115 11172-11182

Pop. Growth Rat.: a.OOlI 3.001
Urbanization Rate: 1.451 1.451 a.821
U,ban Growth Rate: 4.4l1l1
Rural Growth Rate: 2.121

'op. Growth Rate:
Urbanization Rate:
Urban Cr~th Rate:
Ru~al Growth Rate:

2.551
2.741
5.a'l
O.IUI

Calculate Growth Rat••
1111&-2000 11178-2000 11178-11184

2.551
2.741

Sourc••:
'opul.tlon G,owth R.te de,lved f,~ Natlon.1 'opul.tlon
C..-I •• lon fl,u,•• for 111I1 .nd 2000, cited In L.I_.t al.,
·NI..,I.'. Econ~le D.v.lo,.ent••• • April 11111 dr.ft.
Urbanlz.tlon ,ate derived fr~ IDR 11117 .atl••t. of 301 for
lOll, and Nigeria: Baale Eeon~lc R.port,· Aug. 11111 for 2000
flgur. of 451.

Sourc•• :
Popul.tlon Growth Rate fro. lOR 11117.
'Jrbanlutlon rate d.rlved fr. IDR 11117 .ati.ate of 271
,n 108& and 3.1 for 111.5. Hote that proJ.ctlng the
Cov.rn..nt'w rate (11172-11182) would ,1.ld 581 urban b,
the ,." 2000.

Table 3
Populltlon pre..ure Ind defore.tltlon, 1974·1984 (Ie percentage of total foreet .rea)

--------------------------------Coultry Per capita Arabi. TRPICAl. FfRST sn.DY 11 F1D flRal£TIOH VEN8D 21
Lalit (Hlll'erlll'l) In'(XX) As a I In '(xx) As a I
lUa I Tota I H8ctar. of Tota I Hlctar. of rota I

Malawi 0.53 0.48 1,200 24S 450 9S
Nigeria 1.01 0.71 2,850 181 2,700 151
senegal 1.02 0.70 500 81 • 51
Kenya 0.• 0.73 11) 51 270 71
taJerOCl1 5.23 3.34 800 31 983 4S
Tanzania 2.58 2.1» 100 01 1,. 2S

Sour,.: 11 For.t Alal'c. of Trq)lcal Africa, Part I. Tlbl. at, P. 88. Inclllll8
clc.f brOldI.YId, canlflru and baIDJo for._.

21 F1D ProcUtlCl'l Vurboak, Vol. 38.
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Notes
I. The six countries selected for analysis (Kenya. Malawi. and
Tanzania In East Africa. and Cameroon. Nigeria. and Senegal In
West Afrlcal collectively account for 40 percent of the population
of Sub-Saharan Africa and 50 percent of Its GNP. They cover
almost all the ecological zones In Africa. ranging from the Sahellan
and Guinea Savannah zones In the North to the equatorial rain
forest in the South. and Including the volcanic. humid. and seml­
humid highlands of East and West Africa. 'laken together. the six
grow almost all the major crops of Africa. Including tea. coffee.
cocoa. tobacco. cotton. groundnuts. cashews. sisal. sugar. maize.
sorghum. millet. and rice. They Include two oll-exportlng and four
oil-Importing countries. two land-surplus and four land-short
countries. Despite their diverse physical characteristics. and
although they have followed different policy paths and achieved
different outcomes. the six countries have enough In common to
permit fruitful comparison. MADIA Is a REPAC-(Research Approval
Commltteel funded research project approved In 'une of 1984.
The MADIA study has the active support of seven donor agencies
from Denmark. France. the Federal Republic of Germany. Sweden.
the United Kingdom. the United States. and the Commission of
the European Communities.

2. Ruthenberg 11983. p.151 defines the R-value (or "Intensity of
rotatlon"l as

where: VI - years cultivated
V, - years fallow

Thus. If a plot were cultivated for 3 years continuously and then
left fallow for the next 7 years. the R-value would equal 30.
Similarly. annual cropping without fallow would have an R-value of
100. and growing more than one crop per year each year would
have an R-value above 100.

3. The production of flue-eured tobacco Is considered harmful
to the environment insofar as the treatment process consumes a
fair amount of wood and contributes to pressure on wood
resources. However. the effects are occurring through the expan­
sion of estates. bypassing smallholders from potential sales. For
a more thorough critique of tobacco production on the environ­
ment. see Boehnert. 1988.

4. While recognizing the fundamental Importance of irrigation.
however. the MADIA study documents the extent to which the
possibilities for small-scale irrigation. whether developed by
farmers by using traditional means or the more modem tubewells
and valley bottom development schemes. are unexplolted
relative to the complex and capital-Intensive large-scale Irrigation.
Not only have governments shown frequent preference for such
Irrigation but donors have provided large support for It Examples
Include the Bura Irrigation scheme in Kenya (at t~~" cost of $25.000
per hectarel. the RIver Basin Development Authorities In Nigeria
(at the cost of between $35.000 and $100.000 per hectareI. the
SAED Irrigation schemes in the Fleuve (the cost of which is
unknown but estimated by FAO at $50.000 per hectarel. and the
SEMRV projects In Northern Cameroon ($13.000 per hectare). Each
exemplifies Inappropriate technocratic approaches that donors
supported because of historical political involvement without
regard to the development of the appropriate capacity for their
manalement. Important exceptions to this are t~e World Bank's
support for tubewells and surface Irrigation on Kebrija In
Northern Nigeria and the valley bottom development In
Cameroon.

5. Initially. Ruthenbefl aflUes. land Is at low productivity but In
equilibrium. To Increase the land's current productivity Is to risk
leopardlzlnl Its future productivity. He observes. "the basic

principle of farming Is to change th~ natural system Into one
which produces more of the goods desired by man. The man­
made system is an artificial construction which requires continu­
ous economic Inputs obtained from the environment to maintain
Its output level. Farming thus Implies the abolition of an
unproductive 'steady state' In favor of a man-ereated. more
productive but unstable 'state: and much of the farm Input
(tillage. fertilizers. weeding. etc.1 is nothing but an effort to
prevent the new state from declining towards an unproductive
low-level steady state" (Ruthenberg 1980. p. 91. Increasing the
Intensity of cultivation Increases the relative Instability In the
ecosystem. The danger of Instability is that if sufficient Inputs are
not maintained (or invested) over time the plot will return not
merely to Its former low-productivity state. but to a state of lower
potential. as Is evidenced by "desertification" of marginal lands.

6. There are many cases where population growth. rather than
increasing capital accumulation. has depressed savings and
diverted investment away from production to consumption. See
for Instance Ruttan 1984.

7. For a more detailed discussion of the role of ethnlclty on the
making of agricultural policy. see Lele and Hanak. eds.• Tlie Politics
of I\friculturtll Policy. forthcoming.

8. Note that In Nigeria a large work on land potential has been
completed for the North-Central plains. See Ministry of Overseas
Development 1979.

9. A good source of further reading on Interactions between
ecology and development economics can be found In H. Daly
(19891.

10. Figure of 19 percent cited In "SAL IV: Adjustment with
Growth and Development:' Malawi Government (Office of the
PresidenVMlnistry of Financel Special Studies Document 1986/2
(January. 19871. p.v1I.j figure of 56 percent arable Is cited In M,ll,lwi
PopullltioN CeNSUS 1977: MlllyUull Report, \til. I. National Statistical
Office (ZOmba: 19841. pJ.

II. See for Instance the "sources of wowth" analysis In 'ammeh
and Lele 1988.

12. In Cameroon. regional demographic surveys were under­
taken from 1960-65. but the first full national census was in 1976.
Likewise In Senegal. the first complete national census In 1976
was predated only by an administrative census In 1960 and a
demographic survey in 1961 (Domschke and Goyer 19861.

13. An Intermediary step in the "normal" trajectory of Intensi­
fication Includes significant rural-to-urban migration as the
productivity of labor decreases. Boserup writes that

...people In rural areas. Instead of voluntarily accepting the
harder toll of a more Intensive agriculture. will seek to
obtain more remunerative :-.nd less arduous work In non­
agricultural occupations. (Boserup 1965. p. 118.)
14. We were fortunate to receive a significant contribution to

this section from G.M. Hluins. who helped to draft the FAO/
UNFPA/IIASA ~tudy. We are grateful for his reviewing this section
and making helpful suggestions on the original manuscript

15. Higgins. G.M./UNFPA/IIASA 1982. Three levels of Input use
are assumed In the FAO/IIASA analysis to calculate the kilocalorie
production frontier:

al low level assumes only land and labor. and no soli
conservatlonj

b) iNtt'Nledi,ltt lewl assumes Improved hand tools and/or draft
Implements. some fertilizer and pesticide application. moderate
soli conservation. and a cultivation mix of Improved and tradi­
tional crops; and

cl Iii" lewl assumes "complete mechanization. full use of
genetic material:' necessary farm chemicals. soli conservation
measures. and cultivation of "only the most calorie (protelnl
productive crops on all potentially cultivable ralnfed lands."
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16. Several assumptions Implicit In the FAO/IIASA analysis are
masked by giving results In terms of sustainable populations. For
every potential population that can be sustained (at given levels
of Input use). decisions have been made regarding optimal land
use with respect to crops. consumer preferences. minimum calorie
requirements. and response coefficients. These variables are used
to calculate a production possibility frontier in kilocalories. based
on agrocllmatlc and soli constraints. The assumptions remain
largely hidden as the study lists only the end result: sustainable
population figures.

17. In a recently published Ph.D. dissertation. Boehnert (1988)
notes that "the Increasing population Is pressing more and more
people Into the arid and semi-arid areas. With them they bring
their traditional farming practice. used In wetter and cooler areas
with a different soil structure. For example. deep ploughing with
heavy farm equipment and the custom of keeping the soli
cultivated and open most of the year."

18. Crops can be high value In terms of relative price. but may
not yield higher returns if yields are low. Cassava is considered a
low value crop. but returns are higher than cocoa in Nigeria
because of Its high yields and the lower yields of aging cocoa
trees that are nearing the end of the 20-year productive cycle.

19. One exception Is the volcanic soils. found In highlands such
as in Kenya and Western Cameroon. which are deep and remain
highly productive year after year.

20. The Importance of wood as a source of fuel is nicely
Illustrated by the fact that the cuisine of the Sahellan and
Sudanian zones consists mainly of simmered stews. sauces. and
grain porridges. whose preparation requires slow cooking and a
great deal of wood using the traditional "three-stone" stove
(Gorse and Steeds 1985. p. 29).

21. The critical position of Nigeria and Malawi Is confirmed by
other available evidence. The FAO Production Yearbook also has
data on area under forest/woodlands that suggest a positive
relationship between diminishing area under forests and wood­
lands and population densities. The area under forests decreased
by 15 percent. for instance. In Nigeria during the 1974-84 period.
In Malawi and Kenya. also characterized by high population
pressures. forest area is listed as decreasing by 7 and 9 percent.
respectively Isee table A3. annex). The figures are slightly less for
Senegal 15 percent!. Cameroon 14 percent). and Tanzania (2
percent).

22. A recent article In Kenya's Weekly Review presents the
government position on the new Nyayo tea zones as "an
outstanding example of President Daniel Arap Mol's commitment
to environmental conservation. Inaugurated by the president
himself In 1984. it was billed as one of the most effective means
of protecting and conserving Kenya's forests against wanton
destruction through illegal human settlements. Tea is planted in
a thin strip of land adjacent to gazetted forests. The tea bushes
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provide ample soli cover curtailing soli erosion which normally
sets In after trees are felled for saw milling and for other
purposes. As trees are kept short by constant picking, It was
expected that the tea zones would act as buffer zones and
trespassers Into forests are easily sighted from considerable
distances" IWeeftly Review. 1989).

23. It Is now well established that symbiotic root microorgan­
isms (Rliizobium. Frankia. and mycorrhizal fungI) can effectively
contribute to tree productivity In marginal climatic and edaphlc
conditions. Since significant advances have been made recently In
the manipulation of the microorganisms. it is not possible to
contemplate their use In the field .... A number of trees have the
potential for fixing atmospheric nitrogen through their symbiotic
associations with Rliizobium lIegumlnous trees) or Franfda (nitrogen­
fiXing nonlegumlnous plants. now dubbed actlnorrhlzal plants).
Promoting the nitrogen fixation capacity of these trees through
inoculation with the proper symbiotic microorganisms or through
selection of the plant host Is an elegant approach to making the
forest ecosystem self-sufficient In nitrogen IGorse and Steeds
1985. p. 54).

24. See for instance Forest Resources Crisis in tlie Tliird World.
Proceedings from the Conference. September 6-8. 1986. Sahabat
Alam Malaysia (Penang: 1987). For a more optimistic scenario. see
Anderson 1987.

25. Although In absolute terms the Rift Valley province contains
more high potential land (91 I .500 hectares) than either the
Central. Western. or Nyanza provinces. the relevant proportion of
high potential to total land is much lower-only 6 percent as
compared to about 25 percent in the Central province. The lower
proportion of high potential land. the large tracts of medium and
low potential land. and the inclusion of nomadic peoples In the
equation-such as the Turkana and the Masai (who constitute just
under 10 percent of the Rift Valley population)-may help explain
the appearance of a more abundant supply of arable land in the
Rift Valley whereas Its high potential districts are equally densely
populated.

26. The land survey was published In 1965. and subsequently
republished In 1985 (Stobbs and Jeffers 1985). These figures are
also cited by the government In 1977 Compendium of Agricu/lural
Statistics. Arable land estimates are generally more conservative
than the figures given above; the Office of the President. for
example. has cited the figure of 19 percent arable In "SAL IV: A
Proposal ... " while the World Bank has alternately cited 38
percent cultivable (" 1981 Development of the Agricultural sector
Report") and more recently 22 percent without forests. 62 percent
with (Land Policy Study 1987. p.7). Elsewhere Mkandawlrl and
Phlri. "Land Policy Study" (1987) cite the figure of 37 percent
arable as a national average. We use the first set of figures as they
represent official government data and are more dlsaggregated
(to the district levell. although they may be high.
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