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PREFACE

This
marks for past resource trends and future

study establishes broad bench-

resource use projections in five nations in
Eastern Africa. Though many of the re-
gion's trends are ominous, especially in
deforestation, agricultural yields,
erosion, population growth, and uvailabil-
land, there

Land users, gov-

s0il

ity of productive agricultural
is also reason for hope.
ernmment of ficers,
bequn to understand the nature of resource

and donor agencies have

pressures, popular mobilization programs
have been initiated, procedures for im-
proved resource management are qenerally

being discussed and adopted, local institu-
tions witi capability to analyze, monitor,
are slowly ex-

and regulate tesource use

panding. The major unanswered question is

whether new policies and practices will
evolve quickly enough to arrest current de-
clines and eventually bring about stability
in what is now a precarious resource situa-
This study “hat  the

current position is not without hope. How-

tion. concludes
ever, major actions and investments will be
the part of national

land users,

required on qovern-
the private

East

ments, local and

sector if future qenerations of

Africans are Lo have a future.

This study has evolved from the work
of many organizations and individuals too
It has
institutions: in

numerous to mention. brought to-
gether a unique mix of
the public sector--African govermments, the

Internat ional Affairs Division of the U.S.

Natioral Park Service and the 0Office of
Forestry, Environment , and Natural
Resources in the U.S. Agency for Interna-

tional Development.. In the nongovernmental

sector participants have included private

voluntary organizations, consulting firms,
a private university, and a number of
Africzn research groups which work either
parastatal
collaborat.ion
that

institution or individual has the necessary

in academic or setbings. The

study's institut ional unde r-

lines the important point no single

skills, information or financial backing to

ix

suolve East Africa's resource problems. In-
stead, resolution will emerge only through
collective action among varied and diverse
instititions.

There are several unique aspects to
the study. First, it is based on the pre-
mise that only by looking at interactions
among sectors will successful and sustain-
able forms of development begin to occur.
We have chosen a five country region, but
the same approach can and should be applied
detailed local
Second, a attempt has
been made to use visual as well as verbal
The maps, charts, and
graphs are central to the presentation and
Third,
the maps are a unique compilation of infor-

at more levels to meet

needs. conscious
communications,

carry the report's primary message.

mat ion not previously presented in any sim-
ilar fowmmat. Fourth, the data are packaged
in forms which will be meaningful to deci-
sion makers and policy makers in the hope
of stimulating greater action within both
the development.
communities of the region.

resource sdanagement and

Several individuals have been instru-
this publication.
Central to its conception have been Jeff
Tschirley and Hugh Muller in the National
Park Service as well as Molly Kux in USAID.
the pro-
An-
inmgredient was data cnllec-

mental in supporting

Without their vision and backing,
ject would never have been possible.
other crucial
tion, and presentation

sifting, analysis,

in visual form. This major work has been
accomplished under the leadership of Ron
fastman, Tim Fast, Sklut, Jeffrey
Steinberg and Anne Gibson, all in the Clark
University Schuol of Geography Cartography
lLab. They have pioneered a distinctive set
of visuals which will command considerable
bot.h

text were provided by Random

Lori

attent ion. Supplementary data for

visuals ard

DuBois (University of Chicago) and Bill
W.her (University of Wisconsin). Dan
Tunstall of the World Resources Institute
of fered timely and extremely helpful



advice; Norman Myers reviewed the concep-
tual approach and offered dozens of anec-
dotes and examples. Finally, a group of
dedicated and highly competent research
assistants have carried out literature
reviews, data analyses and map compilation
work. Special thanks go to Elani Thanou,
Shajaat Ali, fliaz Shlomi, Raechael Markell
and Tom Dart.

Perhaps most important to acknowledge
are the region's residents, the 56,000,000
East Africans who are both the users and
protectors of the region's resources.
These are the people who will ultimately
decide how the region's resources will be

used. This report is dedicated to these
people in the hope that the presentations
will guide policy makers toward a more just
and more balanced use of the region's pri-
mary resources.

Finally, this report should be viewed
only as a first step toward looking at the
multitude of factors that affect the devel-
opment. potential of East Africa. Substan-
tial additional work will need to be done
in the future, both to refine and expand
upon the work duone here so that dzcision
makers at all levels will better understamd
the interactions that are occurring in the
region.

Leonard Berry
Richard B. ford
Harry Steward

Clark University
Worcester, MA 01610



INTRODUCTION

Background

In 1971, Tanzania celebrated its first
decade of independence. These were buoyant
days in East Africa. Petroleum sold for
$2.00 a barrel, the rains in the sixties
had been aundant and therefore livestock
health and food production had been qod,
population for the reqior (1969) stood at a
manageable forty million, the East African
caommunity was functioning well enough, the
governments of the region were generally
stable, wildlife had sufficient access to
habitat to maintain numbers and lifestyle.,
For Tanzania, President Nyerece's inspiring
Arusha Declaration was but four years old
and the bloom had not yet slipped away from
his vision of Ujamaa.

To proclaim the accomplishments of
Tanzania's first independent decade,
Mwalimu* extended invitations to British
colonial officials who had previously
served Tanganyika -- it has been [lanzania
since 1964 -- as district commissioners.
D.C.'s are notoriously a rugged, no non-
sense lot. Anxious to see how "their" dis-
tricts were faring after ten years without
them, many returned. Almost without excep-
tion, the formec D.C.'s were impressed with
the progress Tanzania had achieved. Most
notable was education where school enroll-
ments had svared and literacy rates in-
creased dramatically. Food production was
good, rural health and water programs ex-
panding, roads and rails in generally guod
order, national parks and protected areas
expanding, currency stable, and trade with-
in the region as well as export of cash
crops increasing. (Personal communications
from one of the former D.C.'s, Dr. H.J.
Couvke). The buoyance of the sixties was

general ly felt in other East African coun-
tries as well.

Unfortunately for the region, the eu-
phoria was not to last. While the D.C.'s
toured their former territories and talked
with old friends, seeds of change, though
not yet apparent, were sprouting. Some
changes came from external sources and were
bevond the control of anyone in East Afri-
ca. Other forces came from within. A de-
cade later, East Africa would be a very
dif ferent place.

By the early 1980's, petroleum had
risen in price more than 15 fold with dev-
asting impacts on agriculture, transporta-
tion, energy, and water supply. A series
of droughts in the mid-seventies crippled
livestock numbers and cut deeply into food
product ion, A tragic revolution in Uganda
and subsequent war destroyed Ugamnda's pre-
viously productive economy and cost Tan-
zania something like $500 million in for-
eign exchange to finance the war of libera-
tion. Human population began to reflect
improved health practices and growth rates
incireased sharply -- by 1983 the region's
population was 63 million (65 percent rise
in 14 years). The East African Community
had collapsed with 1its previously quod
regional cuoperation and trade coming to a
standstill. Turmoil in nearby countries
(Somalia, Ethiopia, Zimbabwe) disrupted
trade and in some cases created a substan-
tial dependent refugec population which
placed still additional strains on the
region’s burdened resources.

In the context of this dramatic shift
from an early indepeidence of optimism to
a later indeperdence of zconomic and

* Mwalimu means "qreat teacher" in Kiswahili and is the affectionate temm by which Tanzaniars

refer to their President.



political vulnerability, it is important to
examine impacts on the region's natural re-
source base and to determine whether the
new conditions of the 1980's may require a
rethinking of national resource management
practices and policies. To this end, this
report reviews resource trends in East
Africa over the last few decades and devel-
ops a series of possible recommendations.

Many recent publications have surveyed
the future prospects of global resources.
A few, like Global 2000 (Coun. Env. Qual-
ity, 1980) UNEP's state of the environment
report (Holdgate, et al. 1982), and World-
watch Institute's 1984 (Brown, 1984) have
attempted a worldwide assessment of major
resource use problems. Others
particular sectors (food or eneryy) or one
(petroleum, forests),

focus on
resource water, or
and attempt a qglobal analysis of past
trends and alternative future projections.
Few if any have focused on the interactive
pattern of resource use in particular re-
gions of the developing world., This study
considers resource pressures in five East
African countries, encompassing Kenya, Tan-
zania, Uganda, Rwanda, and Burundi. 1t
presents a regional picture of resource use
and makes judgments about the most impor-
tant problems arising from current trends.
Concern for this relatively small and dis-

crete area will provide a picture more
specific than global studies but still
broad enough to deal with interactions

among different patterns of resource use
and their resultant problems.

The goal of the report is three fold:

1. To promote a better under-

standing of recent trends in

the wuse of ©East Africa's
renewable resources;
2. To indicate where these

trenos are leading;

3. To alert policy makers to po-
tential conflicts and to pre-

pare host countries and do-
nors alike for the tasks of

modifying adverse trends.

Audience

This report is addressed primarily to
two important groups of decision makers in
and around East Africa. First and most im-
portant are middle and upper level profes-
sionals and qovermment officials in the
countries concerned, together with donor
personnel working in these countries. It
is intended as a tool for planners, finan-
cial analysts, economists, engineers, man-
agers, political ]eadefs, journalists and
others whose decisions will affect the
wel 1-being of East Africa's resource base,
The second group are policy and technical
development assistance officers in the
United States and Europe who are concerned
either with East Africa as a region and
view this effort as a microcusmic picture
of resource trends in Africa or use it as a
prototype for similar efforts in other
parts of the world.

It is clear that most decisions about
resource use are taken in the context of
mure general development planning with
strong economic and political factors usu-
This report
with a

seeks to
contextual

ally preeminent.
provide policy-makers
resource use and trends for
projects, regional

framework of
improving development
and resource and

planning, use planning

management .

Principal Findings

Three major trends and a dozen or more
lesser trends are apparent. All are inter-
connected as no resource stams in isola-
tion from any other. Yet the three broad
trends can be identified as separable fraom
both an analytical as well as a planning/
policy perspective. The three are:
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Pressure on the Land.

Agricultural land, per capita, is
decreasing., Simultaneously, food
output, per capita, is declining.
The events of the seventies have
created a unique situation where-
by more people are anticipating a
higher standard of living from a
even shrinking

Livestork numbers
ncreasing.

constant or re-
source base.
on grazing lands are
These new stock numbers are pos-
sihly acceptable when the rains
are good, In time of drought,
however, the numbers clearly ex-

ceed the support capacity of the

range. Pressures on  marginal
(arid and semi-arid lands) are
increasing as prople move in

lard.
loss is incieasing, largely
because marginal lands are being
used for agriculture, Wildlife
expansion in

search of more ar.d better
Soil

are losing out to
agricultural and grazing prac-
tices. Cash crcps and food crops
compete for the same land.

Pressure on Water Resources.

Parallel tc land pressure is coun-
cern about the long-run viability
of water supplies. Cultivation
of marginal land has caused sedi-
mentation to increase in streams
and rivers. Dams and reservoirs
filling with silt
turely; coastal areas adjacent to

are prema-
river mouths are suffering due to
beach siltation, depletion of
fishing, and destruction of coral

and mangrove areas, Urban and
industrial waste disposal
threatens water quality, espe-

cially around the larger cities
of Nairobi, Mombasa, and Dar es

Salaam  but increasingly in
smaller cities ad towns such as
Kisumu, Eldoret, Tanga, Webuye,

Kigali, Nakuru, and Thika.

3. Growth in Human Population.

Underlying both water and land
pressure are people pressures.
Birth rates continue at high

levels; mortality rates are drop-

ping.
population growth rates.

The net effect is rising
Kenya,
for example, is the fastest grow-
ing nation in the world. High
population growth rates lead to
larger percentages of  young
people than in other parts of the
world who are economically depen-
dent upon others. Rising popula-
tion rates help tn create signif-
higher rates of
As cities grow, so do

icantly urban
expansion,

urban problems of land pressure

in peri-urban areas as well as
tensions related to urban unem-
ployment .

Although these three major trends are
identified they have meaning
only when analyzed together., For example,
increased population in Kenya's Central
Province is pushing people into neighboring
marginal lands and increasing rates of tree
removal, both to clear new land as weil as
Reduced vegetation
two ways:

separately,

to provide woodfuel.
affects water supply in in-
creased siltation and decreased absorptive
capacity of the soil. The result is higher
probability of floods during the rainy sea-

son and less water available for human and

agricultural use during the dry season.
These trends thwart food production; less
locally grown food means higher numbers
trekking to cities seeking wage employ-

ment .

Other examples of linkages among the
three major trends could be cited. The
point, however, is not to offer a multitude
Rather, it is to suggest that
virtually

of examples,
because each problem touches on
all aspects of resource issues,
tions and policies must integrate all tech-
and political

s0 solu-

nical socioeconomic dimen-

s10Nns .



One way to consider increased linkages
is to examine some of the subthemes which

lie within the three larger trends.

include:

1. L.and
(a)
{b)
{c)

They

Per capita agricultural land is

decreasing.

In the last
arable land, per capita in Rwanda
has dropped from .6 ha. to .5 ha.
In Burundi, average land per cap-
ita will reduce by 20 percent in
the next 20 years. In Kenya
average arable lard per capita is
now .89 ha.; by 2000 it will have
declined to .3 ha.

decade, average

Food production, per capita, is

declining.

Reduction, per capita, of arable
land is not automatically a prob-
lem. However, there has been no
simultaneous increase in technol-
ogy or othur inputs for agricul-

food produc-
getting

ture. As a result,
tion, per capita, is
smaller for the region.
of this downward trend

Analysis
is com-
plex. For Africa as a whole,
population is increasing annually
at rates of roughly 3.5 percent;
food production is increasing at
roughly 2.5 percent. The slower
production growth and higher pop-
ulation rate results in decreas-
ing overall per capits food out-
put. Individual statistics for
~ach of the East African
countries are presented in
Figures 10 and 11,

five

More pressure on marginal lands

and urban areas.

Population increase is spilling

over into less productive or more

-5

(d)

(

)

intensely used areas. Growth
rates of seven percent per year
are recorded for parts of Kenya's
semi-arid land whereas national
growth is only four percent per
annum; urban growth is expanding
much Faster than total growth, as
noted in Figures 6 and 7. For-
ests and woodlands are disappear-

ing because of increased land
pressure.

Growth of livestock numbers.
Wildlife are generally with-

drawing into protected areas be-
cause pastoralists and famers
arec gradually encroaching on
wildlife habitat. Whereas the
region in the 1950's could be
characterized as a sea of wild-
life with intemmittent human
settlements, much of the region
today is a vast vccean of human

set tlements with occas ional
stands of wildlife, protected
forest, and preserved natural
habitat.

Endangered species.

Although most of the larger wild-
life species are safe for a de-
cade or more, a few are cause for
major concern. Elephants,
cheetes, and rhinos seem to be
particularly at risk although
data are inconclusive for actual
numhers. Gorillas in Rwanda are
stabilized for the moment though
continued protective ef forts will
be required. The larger problem
seems to be that wildlands are
not yet integrated into overall
land use plans and local liveli-
The lack of inte-
that habitat en-

continues and will
As habitat disappears,

hood systems.
gration means

croachment
continue.

so will its ocecupants.



2.

(a)

(b)

Water

Deterioration in moist areas.

Soil
cultural
tively new trend and seems to be
Although
data are

loss in areas ui high sgri-

potential is a 1ela-

accelerat ing. compre-

hensive not. presently

available, sedimentation rates
are increasing in waterstieds of
high and medium potential areas.
Silt

cially in filling of reservoirs,

and sedimentation, espe-

is hecoming severe.

Deterioration in arid and semi-

arid lands.

(c)

Water supplies are also a growing

problem in marginal lands now
being developed. In  grazing
areas, although absolute water

scarcity is sometimes a problem,
the larger is that bore-
attract people and
thereby increasing stress
Large numbers in-

issue
holes live-
stock,

on vegetation.

crease vulnerability so that in
time of ecological stress, live-
stock, people, ard habitat are

significantly more at risk than a
decade ago. Increased grazing
pressures also are adding to soil
loss in semi-arid areas which, in
turn, increases sedimentation in
rivers.

Conflicts and water use.

Urban and industrial water uses
are creating problems, especially
along the coast, adjacent to per-
imeters of inlamd lakes and near
rivers and Pollution

inventuories are cpisodic but in-

streams.

dicative of a growing series of
problems. Water supply is also a
problem for rapidly growing
cities and towns. Finally, water
systems are not keeping pace with
increases in population and it

appears that national guals for
water supplies for the ermd of the
century may not be achieved, in
part because of financial limita-
tions, partly because of popula-
tion growth and partly because of

resource  degradation reducing
total  supply and/or storage
capacity.

3. Population

(a)

(b)

(c)

Population growth,.

A high of &4 percent annual growth
in Kenya and rates of mostly 3
percent or more (2.5 percent in
Burundi is the exception) is of
cont.inuing concern. The region's
population, now approximately 63
million, will essentially double
in the next 20 years for a pro-
jected total of 109 million in
2000. zero population
will be achieved in the 22nd
century, the region's population

will be over 400 million.

Before

Dependent population.

High growth rates lead to higher
percentages of young people in
the population pyramid. For most
of the region, half of the people
in each country will be less than
14 years of cont inuing
through 2000.
tion of young people alone hy
2000 is projected to be approxi-
mately 55 mililion which is about

age,
Dependent popula-

the same as the total pnpulation
at present. Fifty percent depen-
dents tax the productive ability

of the working population.

Growth of urban population.

Urban much
faster
whole.
terding to some of the smaller

regional towns. Two dramatic

areas growing
than population as a
Urban growth is also ex-

4are



examples (Mbeye in Tanzania and
Kisumu in Kenya), increased more

than 500 percent from 1962 to
1979. Another example of urban
growth is in Tanzania where the
urban population in 1980 was

slightly more than 2 million. By
2000, Tanzania's urban population
is projected to be 12 million,
whereas total growth

the region are 7 to 8 percent.

rates for

Data Problems

In the midst of identifying resource
tremds, it is important to acknowledge a
number of uncertainties and inconsistencies
in the region's base. These

difficulties include:

informat. ion

1. Data Availability

Any set of trends and project ions
must necessarily rely on avail-
able data. Although East Africa,
relative to other developing
nations, is moderately rich in

data, resource information is
still wuneven in quality, quan-
tity, and consistency. For ex-

ample, none of the five countries
data for trends
Longi-

has basic census
in wildlife or livestock.
tudinal data vegetational
change since independence in any
of the five
of inference and calculated esti-
Such data shortcomings
must be factored into the weight
given to these trend analyses.

for
nations is a matter

mates.

2. Regional Comparability.

To develop trends for a region
requires comparable data in terms
instruments, and

Such comparabil-

of dates,

methodologies.
ity is simply not available for
East Africa. For example, wild-
life infoemat ion
series of individual
rather than region-wide compari-
Water data, food produc-

exists as a
studies

sons.

-7-

tion information, forestry loss,
and soil erosion cre available as
bits rather than a full picture.
The only possible exception is
human population data for which
there is reasnnably good informa-
tion throughout the region. As a
result, this study may more accu-

rately be termed a series of
nutional reviews linked together
rather than a comprehensive

regional analysis.

3. Reliability of Projections.

Futurology is an uncertain sci-
ence. As some present trends may
not cont inue and as many unant ic-
events will wundoubtedly
take place, the projections are
imherently tentative. Nonet he-
less, the trend analyses and pro-

ipated

ject ions do show policy and plan-
ning officials the direction in
which the resource base is moving
and what may happen if present
policies contirue. To this end,

the projection: provide a valu-

able planmning tool for those
working in policy and investment
ef forts.

Progress Underway

While this report has identified three
trends that are approaching crisis propor-
tion and which require urgent action, it
must be noted that a number of signs sug-
gest that resource degradation can be con-
trolled. With the exception of Ugarda, the
region has done relatively well in safe-
quarding its national parks. In particu-
lar, Kenya's ban on hunting has been muder-
ately well enforced and although there is
concern for the well-being of a few wild-
life species, most large mammals seem to be
secure. Awareness of soil loss is now gen-
tne Kenya's

has led a
campaign to

erally realized in region.
President, Daniel arap Moi,
widely publicized personal

build bench terraces and cut-off drains;
Rwanda's President, Major General Juvenal

Habyarimana has been vigorous in planting



trees and implementing energy conservatinn
nrograms; Tanzania's President Julius
Nyerere been
voice safeguarding agriculture and forest
resources. Rwanda reports encouraging
results in the application of techniques in

has a solid and persistent

agro-forestry. Kenya's lntegrated Project
on Arid Lands (IPAL; has developed several
sound land strategies for
increasing  product ion and
habitat in the regiun's dry areas.

manage ment
preserving

Other success stories deal with small
and
fur

Small irrigation in
proved successful

farmer activity,
around Nairobi has
market garden production and simultaneously
at curbing soil loss; sub-catchment plan-
ning projects in the Machakos district of
Kenya have made a major impact on arresting
soil ioss. Multiple cropping in Tanzania's
Arusha and Kilimanjaro regions has worked
well in retaining soil. Yet the region has
not yet turned the corner on suil protec-
tion or land stabilization. More inputs
are required as well as a strengthened in-
frastructure to monitor, regulate, and en-

force resource management policies. Al-
though progress has been made, additional
support is still required.

With these trends in mind, then, it

that
a critical

clear resource managemerit
assumes role in any plan or

assessment for local, national or regional

becomes
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development in East Africa. The events of
the seventies have signaled that all is not
well for the region's resource base. Sev-
eral ominous trends suggest that the re-
source cushion or capital which existed a
few decades ago is rapidly disappearing.
Although there will probably be no crisis
during good or even "normal" the
trends illuminate a vastly weakened cap-
ability to deal with the inevitdable "bad"
years. Land pressure, population concen-
trations, fuelwood depletion, food produc-
tion habitat and water
shortages are all gradually creeping. They
expand in quiet yet persistent ways that

years ,

strains, chamge,

may not be apparent to the casual or fre-
Yet. the creeping contin-
only when drought, war

quent observer,
ues, illuminated
recession or crop failure exposes the vul-
nerability they have created.

Action is required. 1t demands the
political support of the region's leader-
ship, popular backing from the broadest
possible base in both rural and
a solid institutional infrastruc-
ture, financial assistance from the United
Nations and the international donor commun-
ity and a sound technical approach which
draws upon mostly local technologies and
okilss. There are points of encouragement
in all of these areas. The next steps re-
quire coordination and cooperation on the
part of all of the above constituencies.

urban

areas,



CHAPTER 1 THE EAST AFRICA REGION

Regional Definition

For this study the region of East
Africa includes five nations: Kenya,
zania, tlganda, and Burundi
Figure 1). Ffor veteran Africanists,
Africa is sometimes limited to the

lan-
{sece
East
three

Rwanda,

members of the former East African Commun-
ity (Kenya, Tanzania, and Uganda). How-
ever, the growing regional linkages emerg-
ing among the 2ld EAC members and Rwanda
and Burundi suggest that this study will
all five
bonds of

have more value by including

nations. There several

commonality.

erc

All five share a qenerally similar
time span of colonial domination, stretch-
ing from the last decades of the nineteenth
century to the early years of the 1960's.
Each borders Lake Victoria or lies within
the watershed of one of Victoria's major
tributaries, the Kagera.

Language and culture offer another
bond, especially in the developing unity of
Kiswahili. Although local languages vary
greatly and although two Europcan languages
are found, Kiswahili is qradually becoming
a lingua franca for the entire region, at
least for commercial purposes. At present,
Kiswahili is the national language of Tan-
It is widely used in Kenya, espe-
In-

zania.
cially in central and coastal areas.
creasing economic contact between the coast
and the interior are rapidly expanding both
the language and the culture. ror example,

most small merchants and traders in
Kampala, Bujumburu, and Kigali have a rudi-

mentary working knowledge of Kiswahili.

Economic ties and trade strengthen the

During colonial times,
of the East African

Community and Belgian control of Rwanda and

region's identity.
British domination

Burundi kept the two separate. lhe three
EAC members looked to British institutions
as a means of identity; Belgian policies
oulled Rwanda and Burundi toward Kivu and
other parts of the fommer B8elgian Congo.
From the 1960s, pulitical independence,
combined with economic dependence on the
ports of Dar es Salaam and Mombasa, brought
the five nations much closer together.
Goods and rail
lifelines for Uganda. Road transport into
Rwanda and Burundi is the only sustained
source of imports and exports for the o.
Interior portions of Kenya and lanzania are
also heavily deperndent upon port access.

carried by road provide

A final commonality is rural liveli-
hoods and an economic dependence on agri-
cultural noted in Table 2.

Approximately one half the cash value of

exports, as

goods and services produced in each country
comes from agriculture; with the exception

of Kenya, at least two-thirds of the
foreign exchange for each courtry is earned

through cash crop exports.

Though there are characteris-
tics and similaritjes in the region, there
are also differences. Ffor example, Rwanda

commoOn

and Burundi are tiny in physical size while
lanzania is quite large (Tanzania has 37
times more land than Rwanda).
densities are much greater in Rwanda than,
for example, in lanzania. The vegetation
is also varied. Although it is dominated
by typical plateau savanna and thorn bush

Population

complexes, the region as a whole offers a
tull range of plant life varying from al-
pine to desert species. Tropical mountain
rainforest occurs in mountain areas; desert
or semi-desert vegetation is widespread
in much of northern and northeast Kenya.

Table 1 and Figure 2 highlight more of
these physical differences.



TABLE 1 PHYSIOGRAPHIC REGIONS

(1) The Highlands

The mountain areas of East Africa occur mustly around the Rift Val ley zones, although
old volcanoes such as Kilimanjaro and Meru in Tanzania and Mt. Kenya in Kenya are pruminent.
The southern highlamnds of Tanzania also extend well beyond the immediate rift zone. Some
soils of the highland areas are derived from volecanic malerials and this feature, together
with the high rainfall, result in a high level of productivity of the natural environment.
Population densities are generally high.

(2) The Rift Valley

'he Rift Valley of East Africa is clearly one of the physiugraphic wonders of the world.
It extends through this region in two arcs, each characterized by a lake-filled trough 70
kilometers to 150 kilometers across and sharp valley margins 600 to 700 meters high. The
floor of the Rift is an important animal production zone in Kenya but elsewhere its lakes are
the most important resource. Rainfall and human population is light. The valley marains are
wooded at highest elevations and merge into the highland zone.

(3) The Lake Victoria Basin

Lake Victoria is the second largest fresh water lake in the world (Lake Superior is the
largest). 1ts margins receive good rainfall. The topography in the basin is gently rolling
interspersed with low hill ranges and isolated hills. Soils are varied and generally well
suited for agriculture.

(4) 1he Plateaus uof East Africa (The Central Plateau, the Eastern Plateau, the Uganda
Plateau and the Southeastern Plateau).

By far the largest part of the East Africa region is the gently sloping and rolling
plateau surface, varying in altitude from 500 meters to 1000 meters. (Eastern Plateau) to
1000 meters to 1752 meters above sea level (Western Plateaus). Corditions on the plateau are
quite varied but soiis are of only moderate potential and large arcas have only modest annual
precipitation. Much of the central plateau in Tanzania is covered by tsetse infested thorn
bush and even larger areas of the castern plateau in Kenya have rainfall totals (250-500 mm.)
or 8 range too small for arable agriculture. The major game preserves of the region are
located in this physiographic zone. Human pupulation is generally sparse.

(5) 1he Coastal Zone

The coastal zuone which includes the offshure islands of Zanzibar and Pemba is a distine-
tive area. Although the limey soils are not very fertile, the higher rainfall allows tropi-
cal crop and fruit production. Coral islands and mangrove swamps are each a feature of parts
of the coastline. Population densities are moderate to high except along Kenya's narthern
coast and the flat plains in eastern Kenya.

(6, 1he River Basins

The East African region is the source of two of the world's great rivers, the Nile and
the Zaire (Cungu). But the regional rivers including the Tana, Fangani, Wami, Athi, Rufiji,
Kagera and Ruwuma are probably more important in terms of local resources. The Nile, dis-
charging northwards through a series of lakes already produces all of Uganda's electiicity
ard has significant future potential for hydropower. The regiomal rivers originating in the
well-watered uplands cross the drier plateau arcas where there is irrigation and hydro poten-
tial. Three rivers, the Tana, Rufiji and Wami, have significant deltas. lronical ly, none of
the rivers supports heavy population concentrations though the region of the Rufiji basin in
southern Tanzania is generally well populated.

-10-
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TABLE 2 ROLE OF AGRICULTURE AND CASH CROPS IN NATIONAL ECONOMIES

Agriculture as
a percentage

Percentage of total
populat ion in rural

Percentage of foreign
exchange derived from

of GDP areas all cash crops
1977 1977 1975-1977
Kenya 41 87 53.9
Tanzania 44 90 80.4
tganda 54 89 96.3
Rwanda 46 95 65.3
Burundi 64 98 94,2
Scurce: U.S. Department of Agriculture, 1983.
TABLE 3 AREA AND POPULATION
1983 Estimated
Date of Total Area Population Pop. Density
Independence (sq. km.) (t housands) (People/sq. km.)
Kenya 1963 582,750 18,600 31.9
Tanzania 1961 939,652 20,500 21.8
Uganda 1962 235,690 14,00 59.8
Rwanda 1962 25,900 5,600 216.2
Burundi 1962 28,490 4,500 158.0
1,812,482 63,300 735 Weighted
Average
Source: U.N. Statistical Year Book, 1983.

-12-



From an economic and social viewpoint,
the nations also vary. Kenya's economy has
developed the largest manufacturing
ability and is also the most diversified.

cap-

The other four have much lower per capita
gross national products. Rwanda and Burun-
di have a productive agricultural economy
but a lo.: level of GNP per capite, partly
because of the of activity

other sectors of the economy and partly

low level in

TABLE 4

SELECTED SOCIAL AND ECONOMIC STATISTICS

because much of the agriculture is still at
the subsistence level. Given these differ-

ences, however, agriculture and pastoralism
dominate all five national economies; manu-
facturing ard industrial output are small;
conmodi-
a major

are mostly
All
struggle to improve the subsistence stan-

exports
ties.

agricultural

five nations face

dards of living of many of their citizens.

GNP GNP Development  Defense Adult
GNP Averaye Annual per Assistance Expenditure Literacy
Million $US Growth Rate capita per capita per capita Rate %
1980 1960-1981 1981 1979 1979 1977
% age us ¢ us $ us %
Kenya 6769 2.9 420 22.7 13 55
Tanzania 4919 1.9 280 32.2 15 66
Uganda 2778 0.6 220 2.9 NA 52
Rwanda 1156 1.7 250 29.9 2 50
Burundi 881 2.4 230 23.0 NA 25
Sources: MWorld Bank World Development Report. 1982, 1983.
World Bank Accelerated Development in Sub-Saharan Africa. 1981,
Sivard, Ruth. World Monetary and Social Expenditures. 1983,

13-



indi-
is characterized by

The population map (Fiqure 5)
cates that the region
float ing in
"seas" of less densely peopled areas. The
highly populated areas typical ly have den-
of
kilometer and the low density areas from 1

"islands" of dense population

sities over 150 persons per squ

to 10 per square kilometer. Tlanzania and
Uganda with

moderate populat ion densities while Rwanda

generally have larger areas
and Burundi have highly concentrated densi-
ties.
concentrations but

Kenya has some pockets with qreat

also has the most area
in the region which is thinly settled,

The are
in highland

islands of dense population
areas with substant ial
As

livelihood mostly from

most ly
and
rives

reliable rainfall. the region de-

its anricul-

ture, qood rainfall 1s essent ial to inten-

sive land use. In addit ion, the elevat ion

provides warm days and cool nighls or an

ideal climate to produce export crops such

as tea and coffee.  These productive zones
have attracted many people.

The "seas" uf moderale to low popula-
tion densities are gencrally diier and pla-
tenu (250mn Lo
750mm) With

hotter climate patterns, evapotranspiration

areds with less rainfall

arrd  higher  temperatures,

increases and agriculture becomes less pro-

duct ive. Traditionslly, these more margin-

al areas have supported pastoralists and
wildlife. in carly days, when human popu-
lation pressures  were  moderate,  these
grazing areas provided a qood life for

nomadic people. More recently, agqriculture

has bequn to spill over into the marginal

lands, thereby placing
on the rangelands and their users.

increased proessure

uf
the wide differences

The diversities the reqlon  are

based on in the natu-
ral features of tupography, soils, rainfall
and veqgetat ion and even more emphasized by
the of this varied re-

sout ce base.,

range of human uses

14

Ethnic Composition

The map of ethnic boundaries (Fiqure
3) provides an overview of cultural varie-
ties that have become traditional to the
The map locates the three major cul-
that
extemsive meeting ground and zune of inter-
The group, both
of physical extent and numbers,

area.

ture groups have made the region an

act ion. larqest in terms
are those

wvho speak one of the Bantu family of lan-

nuages., lhey are thought to have arrived
from central parts of Africa  beginning
about 1,000 years agu or even earlier, As

they populated the region, their skills in

iron working uand their generally central-

ized political traditions gave them suprem-
acy over hunters and gatherers who had pre-
viously lived there. Bantu speakers are
general ly aqriculturalists Lhough many have

learned skills in livestock management. fram

neighburs. Some of the Bantu speaking
groups, such as the Buganda, developed
great. kingdoms and ruled huge pupulat ions

and large amounts of territory.

The second prominent qroup are the

Nilotes ard a related group known as Nilo-
They trace their origin and take
the Nile th:
Nilotes tend to ne agriculturalists

Hamites .

Lheir name from Val ley, to
north.
and pastoralists while the Nilo-Hamites are
general ly tall pastoralists with traditions
livestock management. as their

Nilot ic

of migrant

basic lifestyle. migrations
brought them into the region somet ime dur-
and

livelihood system gen-

ing the sixteenth sevent.eenth centur-

ies. Because their
semi-arid

have
confront at ion

vcosystems,
unified
with

preforred
not  to

eral ly

there seems been a

major assault or the

Bantue speaking agriculturalists. However,
even the best of complementary systems have
competl. it ion  and
fur example, between
and  the Nilotic

Burundi

produced extemsive local
conflicts,
the

Watutsi in

Disputes,
Hutu
ared
(ompet it ion among Kenya's Nilotic

Bantu speakiig

Rwanda are  well

kniown.
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Luo and Bantu speaking Kikuyu is another
example, Land use conflict between the
Nilo-Hamitic Masai and the Bantu speaking
Kamba is still another instance.

The third group are Cushites, some-
times identified as Galla, Somalis, or
Oromo. Though limited mostly to northern

parts of Kenya, their presence is extremely
Their nomadic exploits of cour-
age and daring are well respected among
Bantu and Nilotes alike. Their
ethnic and linguistic association with the
nation of Somalia somet imes  led to
political sensitivities. Finally, commer-
cial skills, especially among the Somalis,
have led to an East African commercial net-
work of traders which extends into Tanzania

important.
speakers

has

and even Rwanda and Burundi. For example,
the land-locked status of Rwanda and Burun-
di makes the two nations almost totally de-
pendent truck to supply
petroleum, manufactured quods, and 1mported
foodstuffs,
trucks are driven and sometimes owned by
Somalis.

The colonial East
Africa became defined towards the end of
the last century. By 1900, boundaries de-
cided among European powers began to be a
feature of East Africa. The initial divi-
sion was between a German dominated south-

on transportation

A significant portion of these

territories in

ern group of states (Rwanda, Burundi, and
Tanganyika) and a British dominated north-
ern group of Kenya and Uganda. The divi-
the territories cut across

sion between

many previously established ethnic terri-

tories. For European colonial
boundaries cut through the middle of two
the Masal and
borders subse-

boundaries,

example
ple,

different pastoral groups:
the Karamajong.
quently would become
their significance is a major influence on
the region's history.

As these
nat ional

The different groups already had dif-
fering life styles ranging from the nomadic
Boren to the agricultural Ganda. To a con-
siderable extent these differences became

-16-

wider as a result of colonial rule. Gener-
ally, peoples with some agricultural tradi-
tion in higher rainfall areas sooner or
later entered the cash crop economy while
the pastoral peoples in more marginal areas
isolated from the

remained essentially

European economy.

Although the basic pattern of national
boundaries was established nearly 100 years
ago, the end of World War 1 brought change.
Mainland Tanzania (Tanganyika) became a
British mandate for the League of Nations
while Belgian colonial authorities assumed
mandates over Rwanda and Burundi. These
ad justment s the stage for British
colonial administrators to sponsor an East
African Community among Uganda, Kenya and
Tanzania., This
funct ion after independence until the mid-
1970s when differing political and econumic
practices of the countries eventually led

set

community continued to

to its dissolution.

From a resource management considera-
tion, it is helpful to note that before the
1890s almost all resource decisions were
taken by local officials, chiefs, and vil-
lage leaders. With the advent of colonial
rule, national resource management systems
replaced some elements of the local sys-
tems., Forest reserves were marked out,
game preserves were demarcated and land set
aside for European farmers, especially in
Since irnde-
have

Kenya and northern Tanzania.
pendence, the national quvermments
retained most of the resource management
though eaeh national qovermment
In
zania, major decisions about local agricul-
ture were made by the national govermment
as part of the Ujamaa vil lage program while

funct ions,

has followed a different policy. Tan-

foreign ownership of natural resources was
actively discouraged. In Kenya, large
individual ly owned farms contimue to be an
important part of the agricultural system,
while in Rwanda and Burundi tiny household
farms of a traditional nature continue to
dominate resource use.



CHAPTER 2 FORCES DRIVING RESOURCE USE

Introduction

Three mazin forces drive resource use
in East Africa:

««» growirvy] numbers of people and
their distribution;

.. economic development, social
change and cising popular
expectations;

«.» internatione]l forces which
impact national and local
cconomies.

The forces are complex and not easily
disagyregated into simple cause and effect
relationships, It is clear that a number

of trends in the middle part of Lhis cen-
tury resulted in significantly ‘arger num-
bers of people. 1lhe new population numbers
have resulted in a new order of density,
mostly in the high potential areas as well
as spill-over into towns. A further result
was the initially gradual and then later
increased movement of people from moist to
drier areas. Over the same period, global
and factors have greatly changed
the face of East Africa. People everywhere
have some benefit from education and health
as well as a sense of development that
raises expectations for urban and/er wage

national

employment and a more consumer oriented
life style.
Figures for the region's population

growth dramatically illustrate the first:
population almost doubled between 1960
(30.7 million) and 1980 (56.4 million).
Adult literacy demonstrates the second:
1960, the literacy rate
was less than 20 percent and roughly one
third of the primary age children went to
school; by 1980, adult
to over 50 percent and as many as 70 per-
cent of the region's primary age children

in
region's average

literacy had risen

-17-

were in school. Petroleum prices illus-
trate the third force. The international
price rose from roughly $2.00 a barrel in
pre OPEC 1972 to a high of $34.00 in 1982,
impacting the cost of many
and informal

thus greatly
goods in both the commercial

sectors (see Figure 12). Consumer prices

followed suit. As none of the five East
African nmnations produces oil, the OPEC
pricing has had especially heavy impact.
Fiqure &4 indicates some of these price

changes, noting, for example, that in less
than 10 years prices in Kenya and Rwanda
have more than doubled; for
Burundi, they have tripled; and for Uganda,
the UN has been unable to obtain data since
1977 when there had been a seven fold

increase.

lanzania and

Population History

Early population growth in East Africa
is hard to document as formal statistics
are unavailable. Demographic history sug-
gests that the population was quite small
and scattered in the 17th and 1Bth centu-
ries, especially compared with West and
Central Africa (Zwanbury and King, 1975).
While there was steady growth in the 19th
century due to gradual agricultural expan-
sion, for example among the Buganda, popu-
lation numbers tumbled at the end of the
century due to the disastrous epidemic of
rinderpest and the associated famine which
went with it. Colonial wars at the turn of
the century and continued disruptions dur-
ing World War I led to small population
growth.

Table 5 illustrates population growth
since 1900.
suggest that the increases over the eighty

Fiqures for Kenya and Ugaida

year period approached 400 percent. Even
more striking are growth rates of the last

15 years when the overall population in-
creased from 40 million (1967-69) tu 62
million (estimate for 1984). 1his growth



FIGURE 4
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TABLE 5 POPULATION ESTIMATES AND CENSUSES 1902-1980 (in thousands)

Growth
1957- 1967- Rates Estimate
1902 1913 1948 1962 1969 1980 1980 2000
Burundi 2,400 3,5004 4,097 2.5% 6,000
Kenya 4,009 5,600 8,6361 ‘0,94 24 15,865 3.9% 34,000
Rwanda 2,300 3,8004 5,169 2.9% 9,000
Tanzania 4,100 7,480 8,7462 11,6045 18,650 3.4% 36,000
Uganda 3,500 4,960 6,5383 9,548" 12,630 3.0% 23,000
TOTAL 22,746 39,394 56,411 109,000
11962 21957 31959 4 1969 5 1967

Source: Hance, 1970 and UN Statistical Yearbook, 1983.

increase of 55 percent for
Examples for individ-
ual countries are even more dramatic. Dur-
ing the colonial years, it took roughly 60
years (1902 to about 1960) for Kenya and
Uganda to double their ‘population. From
roughly 1960 to 1980, Kenya, Uganda,
Tanzania all doubled again, but this time
it took only 20 years. 1f present trends
continue, the reqion's will
double once sgain in approximately 22 years
or in 2008.

represents an
the 15 year periuod.

and

populat ion

These population figures assume spe-
cial significance when weighed by the fact
that the new citizens are sustained largely
by the agricultural output of the natural
resource base. The irony is that, for the
most part, technologies used now in small
agricultural holdings are not very differ-
ent from the technologies of the 194('s
when the population was roughly one third

its present number,

-19-

Current Population Distribution

Figure 5 shows population distribution
for the region. There are four clearly
identified zones of dense population
separated by areas with many fewer people.

Dense concentrations are found in:

the highlands of Rwanda and
Burundi;

the Lake Victoria Basing

--- the highlands of Central
Kenya and Northern Tan-
zania;

and along parts of the coast
in southern Kenya, northern
Tanzania, around Dar es
Salaam and in southern Tan-
zania.



FIGURE 5
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Sume two thirds of the region's people
now live in these four areas with popula-
tion densities of per
square kilometer. nigration,
absolute numbers in these areas continue to

over 100 persons

Despite out
increase.

In the Rwanda and Burundi highlands
almost the entire population is rural based
with densities averaging over 300 people
per square kilometer in wupland Rwanda.
These have been productive areas for many
years and today support the densest rural
population in all Africa.

The Lake Victoria Basin is the most
extensive population concentration, Two or
three generations ago the economy was pro-
ductive in agriculture with bananas, sugar
cane, coffee, maize, cotton and vegetables,
The lake provided a rich harvest of fish,
in recent years attracted
industry including
coffee and sugar orocessing, textiles and
paper production, thus diversifying the
economy. There are a number of rapidly

The region has
small to medium sized

growing urban areas with growth rates noted
from the late 1960's to the late 1970's in-
cluding Kampala, Mwanza (217%), Kisumu
(371%), and Bukoba ('51%). Mote that with
the exception of Kampala for which reliable
data are not available that growth rates
exceed 100 percent for the decade of the
1970's (See Table 8).

The third growth area is in the high-
lands of Kenya and northern Tenzanis where
the rich volcanic soils provide the basis
for productive agriculture in tea, coffee,
maize, vegelables and cattle. The vital
agricultural economy has been complemented
by the growth of Nairobi just outside the
best agricultural land. Founded originally
as a supply depot for the extension of the
Mombasa to Uganda railway, Nairobi
rapidly, reeching its present population of
It now serves us a

grew

well over one million.
of East Africa.
and

regional center for all
Other important towns include Arushu
Moshi in Tanzania (70% and 94% growth rates

in the 1970s) and Thika (125%) in Kenya.

=21~

The fourth area ot population concen-
tration is along the coast where agricul-
ture praovides an economic base and ports
developed by the colonial powers provide an
additional catalyst for qrowth, Dar es
Salaam and Mombasa are the main urban areas
(spproximately 1,000,000 and 450,000
spectively), both of which were established
as the main colonial entry points to the
countries. The growth of Dar es Salaam was
accelerated by its role as national capital
of Tanzania (earlier as capital of Tlangan-
yika) and as the country's main certer of
education and light industry. Tanga on
Tanzania's north coast and Mtwara to the
south are also important centers.

rc-

While population is concentrates and
growing in these four main areas, the map
also indicates a generally dispersed popu-
lation at moderate densities in the rest of
Uganda and in central Tanzania. Northern
Kenya and parts of west-central Tanzania
are relatively empty areas,

Population Dynamics.

Two major themes dominate population
dynamics: (a) changes in growth and fer-
tility and (b) the pattern of population
mobility. Each has significant impact on
resource use in East Africa.

a) Changes in gqrowth and fertility

Tables 5 amd 6 present basic

data. The next to last column in Table 5
provides present growth
trends continued, these figures project 109
million people living in East Africa in
2000. These relatively large
result from circumstances set out in Table
6. Fertility is high, the birth rate is
high and the death rate has been dropping
for the last few decades.

rates. Present

increases

Eight births adult female
(Kenya) is not only high for Africa but is
in fact the highest level for any country
the averuage

only 3.9

for an

in the world. In contrast,

fertility rute, worldwide, is



TABLE 6

BIRTH, DEATH AND FERTILITY RATES IN EAST AFRICA

Total Fertility Rate
(Average children born

Crude Birth Rate Death Rate to adult female if she
(Births per thousand (Deaths per were to live all child-
in population) thousand bearing years, 15 to 49)
Kenya 54 13 8
Tanzania 46 14 6.5
Ugainda 46 15 6.1
Rwanda 49 18 6.9
Burundi 46 22 5.9
All of Africa
(average) 46 16 6.5
Source: Population Reference Bureau, 1983,
births per adult female. The region's adulthood. On the other hand, the projec-

death rate is mostly lower than the average
for all of Africa (16) and is not a great
deal higher than the average for the world
as a whole (11). The combination of high
birth rates and a moderately low death rate
produces an overall population growth rate
of impressive proportions.

Another aspect of population dynamics
is age structure. Figure B presents age

pyramids and projections for each of three

key age groups through the year 2000. In a
period of rapid population growth, the
bulge in smumbers is made up largely of

young people. The age pyramids show in
each country a high proportion of the papu-
lation (around 50%) to be under fifteen.
On one hand this means that, short of some
great catastrophe, the continued high
growth rates of population through the year
2000 are already assured because this larje

group of young people will then be entering
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ted continuing large percentage of young
people will mean a substantial increase in
their absolute numbers., This situation has
important implications for resource manage-

ment .

For example, in Rwanda and Uganda, the
sclviol  age population will be rising
throughout the 1990s. For Kenya,
age population will rise gradually through
about 1995 and then taper off.
another perspective, Kenya will have a
of almost 30 million in
1995 (Figure 6). Of these, 20 percent will
be less than 5 years, 32 percent will be
school age, and another 1 or 2 percent over
65 (Figure 8).
dependent. population in 1995 of 53 percent
or roughly 15 million. Table 5 notes that
an already crowded Kenya supported roughly
16 million total population in 1980. 1n 15
years time, the dependent population alone

school

Viewed from

total population

These combine to create a
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will be almost as large as the total 1980
populat ion,

The implications for providing social
services for such a large dependent popula-
tion are staggering. Schools, transporta-
tion, health clinics, and water systems are
but a few of the facilities that will need
major expansion. The problem of feeding
the non-producing population is a second
concern. Perhaps most troublesome is the
task of finding eventual employment for the
new citizens when thzy enter the work
force, which by 2000 wil! be increasingly
an urban work force.

b) The pattern of population mobility

in East Africa.

East Africa has witnessed signifi-
cant population mobility in the last two
decades and it is almost certain that this
mobility will continue. Patterns of move-
ment are complex and may well change over
time. A detailed analysis for Tanzania
showed movements from une rural area to
another; from rural areas tu small towns;
and from rural areas, small towns and large
tuwns all to the capital city (Claesson &
Egenov 1972),

TABLE 7 REGIONAL PERCENTAGE OF POPULATION

Figure 6 shows differential growth in
nalional totals. Kenya is likely to grow
at a faster rate than its neighbors Tlan-
zania and Rwanda, Table 7 illustrates the
changing balance among the five countries.

In addition, within countries, popula-

.tion will terd to grow more rapidly in some

areas than in others. 1n each case, uneven
growth may create a new potential for mi-
gration from areas of high growth to
others.

While absolute growth in numbers may
be significant, the most importamt factor
may be the changing balance between oppor-
tunity for economic production and numbers
of people in the different parts of the re-
gion. The availability of agricultural
land and productive opportunities is a
major consideration in migration from one
rural area to another.

-For example, Tanzania's 1957 cersus
showed significant migration from drier
rural areas to more moist rural areas.
Approximately 400,007 migrants had volun-
tarily left western and southern parts of
the country for Lhe hope of rural employ-
ment in the potentially more productive

1960 1980 2000
Kenya 26.15 28,12 31.23
Tanzania 33.28 33.06 33.34
Uganda 22.20 22,39 20.89
fwanda 9.01 9.16 8.39
Burundi 9.36 7.26 6.15

100.00 100.00 100.00

Source: UN Statistical Yearbook, 1983,
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Yanzania. In
the migra-

areas in eastern and coastal
1967, during the next census,
tions were continuing from drier zones to
the higher potential regions of Arusha,
Tanga, the coast, and the watershed of Lake
Victoria (Maro and Mlay, 1982). At the
same time, parts of western Tanzania con-
tain large arcas of medium potential land
and mzy already be beginning to be the
focus of immigration as the more attractive
eastern and coastal areas are taken.
to rural

Other important rural move-

ments in the region include large numbers
of Rwandans migrating to southern Uganda
and movements of Kenyans in a flirst phase
into the high potential areas of the high-
lands and more recently into the drier mar-
gins of these zones, known in Kenya as the

arid and semi-arid lands (Bullock, 1971).

Another migration process of the last
of the re-
urban

two decades, universal to all
gion, has heen migration to
especially the primate cities.
(Urvan Population) identifies the present
and projecied urban populations. Total
urban population for the region (defined as
towns greater than 5,000) has grown from
about 1.2 million in 1960 to 6.4 million in

1980 and, if current trends continue, may

areas,
Figure 7

be 25 million in the year 2000. It is of
course uncertain  whether trerds will
continue at present rates but under any

current  projections and estimates, a
further large growth in East African urban

population is almost certain.

As Table 8 the greatest
growth, especially in the 1960s, was in the
major cities. Nairobi and Dar es Salaam

indicates,

each have grown from ahout one quarter
million people in the mid-sixties tu nearly
one million by 1980 (or higher depending on
However, the table also shows
rapid growth in middle sized
cities. The explosive growth of Kisumu
from 32,000 tuv 152,000 in years is
matched by Mbeya's sisx fold increase from

12,000 to 76,000 during a similar period.

estimates).
a new trend:

ten
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At present, the following trends are
worLhy of special note:

a)

b)

c)

d)

e)

f)

doub le
first
first

population growth will
current population by the
decade of the
century;

twenty

in the early part of the twenti-
eth century, extemsive rural
migration took people from lower
to higher potential areas;

since the 1970's
seem to be increasing to such an
high potential areas
migrations

laid pressures

extent in
that rural to
are beginning tu muve from high
potential to semi-arid and lower

rural

potential arecas;

urban are
growing at rapid rates. Urban
arcas sre growing two to three
faster than total popula-
Iwo decades ago the rapid

rural to migrations

times
tions,
increase was in primate cities.
In the 1970's and '80's the raepid

inciease scems to be moving to
secondary cities;

growth  of secondary cities
throughout the region, already

rapidly underway, offers an in-
triguing means to absorb excess
rural population through employ-
ment gencration while avoidimg
pressures of major urban
associated with both Nairobi and

Dar es Salaam;

sprawl

the dependent  population (ages
0-14 and over 65) throughout the
region is approsimately 50 per-
the total
new depeindent

cent  of
The large
tion will place heavy demands on

populal ion.
pupula-
and infrastruc-

sucial services

ture in yeats to come.



TABLE 8 RECENT GROWTH IN KENYAN AND TANZANIAN CITIES

KENYA
% Growth Between

. . 1962 1969 1979 1969 and 1979
Kericho 7,692 10,144 29,603 192
Kisumu 23,526 32,431 152,643 37
Kitale 9,342 11,573 28,327 145
Malindi 5,818 10,757 23,275 116
Mombasa 179,575 247,073 341,148 38
Nairohi 266,794 509, 286 827,775 63
Nakuru 38,181 47,151 92,851 97
Nanyuki 10,448 11,624 18,986 63
Nyeri 7,857 10,004 35,753 257
Thika 13,952 18,387 41,324 125
TANZANIA

1967 1978 %Growth —
Arusha 32,452 55,281 70
Bukoba 8,141 20,430 151
Dar es Salaam 272,821 757,346 178
Dodoma 23,559 45,703 93
Irinqga 21,746 57,182 154
Mbeya 12,479 76,606 514
Moroguro 25,262 61,890 144
Moshi 26,864 52,223 94
Mwanza 34,861 110,611 217
Tabora 21,012 67,392 220
Tanqa 61,058 102,409 69

SOURCE: Mascarenhas, 1973; Tanzania Bureau of Statistics, 1978; Kenya, Statistical Abstract,
1979.
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Economic Development and Sucial Change.

Although population change has been a
major driving force in the region, it has
Parallel to increased
numbers of people have coume major economic
changes, massive expansion in education at
all levels, the independent.
guvernments and the people's
basic social systems and ways of life.

not acted alone.

emergence of
changes in

Economic changes are perhaps the easi-
est to document. Ficure 9 presents growth
{or lack of it) in pr capita GDP.
has been able to maintain a generally up-

ward climb, moving from an estimated $300

Kenya

per capita in the early 1960s to well above
$400 for the curly 1980s.

fiqures must he
the
Income dilferent.ials have per-

For Kenya, how-
the
social

ever, these viewed in
broader
slructures.
sisted
some

context of nat.iun's

from culonial
different 1als

days. To
fall along
lines with Furopean and Asian Ken-

in Kenya
extent,

racial
yans, though less than 1 percent of popu-

latiun, receiving incomes substantial ly

above the nativnal average. Simultane-

susly, Kenya has produced an energetic and
skil led middle
most 1y

African classy
of

business

highly

cuomposed civil servants,

prufessionals, peaple  working

either for large carporations or as small
This

urban

new
and
formal sec-

entrepreneurs, and merchants.
middle

part icipates

Kenyan class is mostly
in the economy's

tor. The middle class has little in common
with the majority and rural population (87%
in 1977) who continue to derive their live-
lihouds from Kenya's soil or with the urban
existence as

and

a marginal
casual

pour who eke out

domest ics, housequards, labor,

seasunal ly employed.

figures are a dif-
in the

Uganda's national
ferent story, Per cepita GDP rose
especial ly dur-

regime,

early years and then fell,
ing the of

By 1980, figure
the
other
almost

latter years the Amin
was  essent ial ly
1960, For
three nat.ions, any naing in GOP were

by

Hganda's

same as it had been in the

uf f'set population increase,
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thereby allowing fer only modest per capita
progress over the 20 year period.

Food production is another important
Figures 10 and 11 show contrast-
ing situations. Fiqure 10 illustrates the
growth in levels of total food production,
based on an index of 100 for 1969-71. Pro-
increases are impressive. Rwanda
starting from a
and moving to

measure.

duct ion
is the mist significant,
base slightly below 100
levels of epproximately 150 by the early
1980's.,
in parallel,

The other four nations have moved
including perhaps surpris-
In no case is the increase
More difficult to
Hssess  is for the
The two decades have been a time of consid-
mostly by

ingly, Uganda.
less than 20 percent.
rise.

the explanation

erable agricultural investment,
the quvernments themselves, in part by the
donor community, and also by private inves-

tors. Simultaneously, the increased popu-
lation levels have led to mure fammers
growing food. Finally, the national

govermnents  themselves have  vigorously

encouraged agricultural production as agri-
culture is generally the largest earner of

foreign exchamnge for all five of the
countries,
Figure 11, .wwever, presents a some-

what different picture. Here food produc-

tion is presented on a per capita basis,
Rwanda and Burundi have maintained roughly
the The other

three countries nuw produce significantly

same per vapita levels.
less per capita, with approximate averages
showing product ion drops, per capita, from
1969 to 1982 at approximately 10 percent.

It is to maske accurate
projections for per capita food product ion.
that

from

not. pussible

reasoned estimates suggest
be no significant change
situation the
younge 1

However,
there will
the
reasnns.,

cur rent for fol lowing
populat inns

First, the

who fed and who
producing more children are already born,

need to be will also be

Second ,
land

as noted in Table 5 and [iqure 8,

there are not large amounts of arable
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FIGURE 11
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waiting to be exploited and therefore no «.. preference for maize over
significant new agricultural lands are sorghum
about to come into production, For
example, Kenya's Central Province, all but +«s preference for wheat over
7 percent of the medium and high potential maize
land not in forests is under cultivation
(Western Review, 1 June 84). Third, there ... nreference for rice over
are not significant and previously unused other grains.
major sources of agricultural invectmept
waiting onm the horizon to purchase new Each of these changes has important
equipment, fertilizer, or other required implications for resource use. For ex-
inputs. Rather, changes in the region's ample, maize is more vulnerable to drought
agricultural development will more than than sorghum. Yet changing food prefer-
likely progress slowly with modest food ences place higher opriority on maize.
increases in output coming largely from Wheat is more difficult and expensive to
increased productivity of present agricul- grow in East Africa than maize. Finally

tural systems. That several countries in
the region are already committed to inten-
sifying agricultural production is encour-
crisis that could

aging, given the srvere

emerge.

Another important factor in foud pro-
duction is the changing demand for certain
among Important

products consumers .

changes for tne region as a whole include:
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rice production, at least on a large scale,

requires major changes in the pattern of
larmd use and sometimes needs exparsive
irrigation technologies. All  of the

changing diet preferences increase cost or,
of perhaps greater concern, raise vulner-
ability in the agricultural sector.

vheat and
have

The for

especial ly

rice,
led to

chamges

in the towns,



significant increases in imports of these
products, thereby lessening food self-
sufficiency and consuming scarce foreign
exchange. For example, cereal imports in
Kenya cost oniy $4 million in 1976. lhey
soared to $86 million in 1980 because of a
drought and a lean harvest. Since 1980,
cereal imporis have averaged between $40
and $50 million per year(s). This is a
substart ial increase over the %4 million
level of 1976. For 1984, a failure of the
long rains combined with food preference
changes again g high food import
hiii. the story is similar in Tanzania
which imported $24 million worth of cereals
in 1976. The figure ruse to $118 million

in 1980 and has settled back to approxi-

suggest

mately $75 million since 1980,

Were all of the region's countries in
healthy economic condition, food
such as those noted above would be
supply of foreign cur-

imports
casily
managed. However,
rency has become a critical factor in the
well-being of each nation. Currency deval-

uat.ions have become commonplace. For

example, the Kenyan shilling was worth
approximately 7.5 to the U.5. dollar in
1979. In 1984 the excharge rate is approx-

imately 15 to the dollar. foreign currency
itself is in critically short supply.
and

Another economic

chaimge results

major social

from education. lable 9
presents chamges in numbers of people at
various stages in the educational system as
well as the percentage of adults who have
attained literacy.

Since independence, the govermments as
well as individual citizems have placed
great emphasis on education at all levels.
During the last twenty years the increass
in attainment of formal diplomas and de-
grees has been impressive, both in percent-
ages as well as in absolute numbers. The
impact of this difficult to
assess in quantifiable teoms. However, it

change is

certainly creates a much greater awareness
of national and world conditions as well as
increases expectations.

TABLE 9 EDUCATION - PATTERN OF CHANGE (PERCENTAGE OF AGE GROUP)

PRIMARY SCHOOL SECONDARY HIGHER EDUCATION ADULT LITERACY

1960 1978 1960 1978 1960 1978 1960 1978

Burundi 18 21 1 3 0 0 14 25
Kenya 47 99 2 18 0 1 20 55
Rwanda 49 64 2 2 0 0 16 50
Tanzania 25 70 2 4 0 0 10 66
Uganda 49 50 3 5 0 1 35 52

Source: UN Statistical Yearbook, 1983.
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External Factors in Change the change in petroleum prices. If the
livelihood systems of East Africa were

Significant external changes have had generating similar increases in reverue,
adverse impacts on East Africa's economic there would be no problem. Unfortunately,
stability. One of the largest Ffactors has major income producers for the region are
been price increases in petroleum, initi- agricultural commodities such as cof fee.

ated by OPEC in 1973. Figure 12 indicates

FIGURE 13
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With constant coffee production, stat-
ic commodity prices, and sharp rising im-
port and consumer prices, the region finds
itself in a bind. For example, in 1958 a
ton of Kenyan coffee paid for 24 tons of
imported cement; by 196> the coffee could
purchase only 18 tuns of cement; in 1976, a
ton of coffee paid for only 11 tons of im-
ported cement (Personal communication from
Norman Myers).

Further accentuating the external eco-
nomic pressures are currency fluctuations.
Kenya's shilling has dropped in value by 50
percent since 1970; of ficial
rates are more stable but the black market
rate (a fairly reliable measure of a cur-

Tanzania's

rency's true worth) shows a decline compar-
able with Kenya. Uganda's currency has all
but lost value d:2 to the political diffi-
culties of the 1970's and 80's. The cur-
rency of Burundi and Rwanda has beer much
more sthle, partly because of lower levels
of imports but also because Belgium helps
to stabilize its If the Kenya
shilling buys only half as many dollars as
a decade earlier, prices of imported gquods

value.

TABLE 10 DEBT BURDEN 1970-1980

have effectively doubled, even if there

were no change in dollar amounts.

The net impact of these external fac-
balance of
concommitant

increase in
and a
increase in indebtedness of the Third World

in general and East Africa in particular.

tors has been an
payment deficits

Table 10 notes the rapid increase of debt
burden for each of the five countries.
Simultaneously, incomes cerived from
agricultural exports have not increased
significantly over the last 20 years. As
the region's foreign currency earnings are
almost totally dependent on cash crops
(Table 2), East Africans find themselves in
a squeeze between rapidly increasing import
prices and constant or even declining
revenues from exports. A brief Kenyan ex-
ample for cuffee, the region's largest ex-
port crop, will illustrate the dilemma.
Over the vyears, Kenya has derived
roughly half of its foreign currency from
cash crop exports (54 percent from 1975 -
77). Of this amount, 80 percent comes from

EXTERNAL PUBLIC DEBT OUTSTANDING AND DISBURSED (in millions of dollars)

1970 1980 Percentage lncrease
Kenya $313 1,011 323
Tanzania 248 1,360 548
Uganda 128 669 522
Rwanda 2 158 7,900
Burundi 7 137 1,900
Source: World Bank, 1982,
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tea and coffee; 60 percent of the cash crop
exports or roughly one third of total for-
eign currency earnings for Kenya come from
coffec (USDA 1983 and Norman Myers' person-
al communication). Parenthetically one
should add that as much as 90 percent of
Burundi's and 50 percent of Rwanda's hard
coffee  exports

currencies from

(1975-77).

come

Coffee is big business for Kenya and
developing with wvirtually 100
percent of the world's crop grown in the
Third World. Worldwide, the coffee trade
amounts to something like %4 billion annu-
ally. Since the 1960s, world demand for
coffee relativ.ly with
world production hovering between four and
five million metric tons (it climbed to 5.8
million tons in 1981),
Yearbook, 1981, 1982.)

countries

has been . static

Coffee prices are set on the world
market . Although there are occasional
surges due to climatic or political prob-
the price essentially remains the

Figure 13 provides details.

lems,
same.

Kenya and other national gqovernments
have responded to the debt/cash crop dilem-
ma in essentially the only way they can,
i.e., by struggling to increase cash crop
production. In the case of Kenya, it is
for coffee, tea, pyrethrum and sisal.
result, the economy and resources of the

As a

(FADO Production
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region tend to focus on improved cash crop
output, sometimes at the expense of food
institu-
nat ional

research
extens ion,

product ion, Mat ional
tions, agricultural

marketing, transportation, agricultural
credit and price incentives tend to favor,
for example, Kenyan coffec farmers over

Kenyan maize producers.

The need to increase harvests places
aven greater pressure on the region's major
of woodlands,
If the region is to

productive resources soil,
water, and ramgeland.
attain significart econamic growth, given
the present set of available capital, tech-
nologies and resources, most of the in-
creased output will have tc come from the
land. in terms of re-
sSouUrce pressures Al-
though quantified estimates of land pres-
sures are not possible, it is clear that
combinations  of  population

heightened economic and social
tions, declining relative purchasing power
of agricultural commodities, growing bur-

The implications
are considerable.

increase,
expect a-

derns of overseas debt, adverse balance of
payments, and economic dependence on the
land place East Africa in a precarious eco-
nomic as well as natural resource position.
Further, there is no reason to believe that
significant economic improvement will come
in the next decade. If anything, one would
project that the adverse economic trends
which began in the mid- seventies will in-
tensify in the next ten years.



Introduction

0f all resources in East Africa, land
is the most vital. Symbolically, it repre-
livelihood and security. Histori-
land lies at the heart of competi-

for example, Hutu and Tutsi
lLand tenure con-

sents
cally,
tion between,
in Rwanda and Burundi.
flict formed the core
classic Facing Mount Kenya;

of Jomo Kenyatta's
land disputes

werc the primary cause of the Mau Mau
movement in Kenya in the 1950's; land
access continues to creates continually

increasing pressures as rising aspirations
for lamd holdings overtake availability of
productive soil. From an African perspec-

tive, land is the mother from which all
productivity issues; it is the father to
which all ‘'children" shall eventually
return. It is significant that relatively

few East Africans consider cities their
homes, even though they may be third gener-
ation urban residents. Rather, home is the
ancestoral village where the soil has sus--
tained the family for qenerations ard where
the only vltimate security can be found.

Some attachments are cconomic as the
land produces livelihoods for most of the
For pastoralists, land
for small farmers, iand is

region’'s people.
supports cattle;
food production; commercial farmers cquate
land with profit; qovernment officials view
land as a medium to produce export crops.
Perhaps of deeper meaning are the psycho-
logical and emotional associations with the
land which have been handed down from pre-
vious generations.

Five tendencies in land use are
suggested:

1. Decreased plot size.

National data indicate that average

per capita availability of arable land 1is
shrinking. For example, Rwanda's average
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CHAPTER 3 THE LAND: ITS CURRENT USE AND DEVELOPMENT POTENTIAL

farm size in the highlands slipped from .6
ha, in 1960 to .5 ha. in the early 1980's.
These average figures mirror the chamges at
farm level, particulatly in the more moist
and high potential areass where land is at a
premium. TIrends in the highlands of Tan-
zania, Burundi, and Kenya are similar.

2. Food production falling behind
population growth.

Nationally, per capita output is fal-
ling, as noted in Figure 11, But at the
same time, genersal income levels seem tu be
rising, as noted in Figure 9. The data
suggest that, on average, Fast Africams are
somewhat better than in previous
Combinations of food imports and
making food
losses.

eating
years.
aid spurmsored programs are
available, in spite of production
However, food comsumption patterns anal yzed
by income are not available and one can
only quess about actual food consumption by
social class or income group. While aver-
ages may be increasing, food consumption
among the rural and urban poor are surely
declininn. especially in refugee situations
and during all too frequent droughts.

3. Resource deterioration, especi-
ally in soil.
Soil erosion is a problem. Studies

note that reserveirs in major rivers have
accumulated silt at rates far in excess of
forecasts. One recent study finds silt-
ation in the Athi River causing problems of
coral destruction, fishing declines, beach
muck build-up amd mangrove loss. (DuBois,
1984), Another study finds high rates of
s0il loss on high potential lands, especi-
(Lewis, 1983). However,
no precise data for the region have been
accumulated which demonstrate direct link-
uges hety2en soil loss or other resource

ally for maize.

degradat ion and food output.



TABLE 11 [CCOLOGICAL ZONES MAP: GENERAL DESCRIPTION

ZONE 1: HIGHLAND ZONE (Greater than 3,200 m. altitude)

Climax Community*: Afro-alpine moorland and grassland, or barren land

Potential: Limited, except as a water catchment area and for tourism. Currently used for both
of these purposes but at low densities of use.

ZONE 1I: FOREST ZONE (Humid to dry sub-humid. Moisture index greater than -10.)

Climax Community: Forests, derived grasslands and bushlands, with or without natural glades.

Potential: Fforestry or intensive agriculture. This zone currently forest, mostly in the form
of protected montane rain forest; and for coffee-banana small farms with some cattle being
stall-fed. In many areas farms are getting smaller because of increasing numbers of farmers.
Forest reserves are under pressure and in some places are being replaced by farms. In Kenya
and Rwanda tea estates and tea growing small-holders are common. Potatoes are an increasingly
popular cash crop.

ZONE 111: AGRICULTURAL ZONE (Dry sub-humid to semi-arid. Muisture index -10 to -30.)

Climax Community: Moist woodland and savanna.

Potential: Agricultural potential is high, soil and topography permitting. Maize with some
bananas and coffee are main crops. Wheat is grown in drier, flatter areas and cotton is
important cash crop. Trends are toward smaller farms and increasing number of farmers and
some drop-off in soil productivity.

ZONE 1V: SEMI-ARID ZONE (Semi-arid. Moisture index -30 to -42.)

Climax Community: Dry woodland and savanna.

Potential: Marginal agricultural potential but a good rangeland area. This area has a wide mix
of land-use, including cotton and wheat growing, maize, sorghum and o0il seed product ion, as
well as ranching. Large areas in lanzania and Kenya are game preserves or little used. Prone
to drought, land is locally, much eroded and in other areas of low productivity. Trends are
toward more crop production and larger amounts of arable land.

ZONE V: ARID ZONE (Arid. Moisture index -42 to -51.)

Climax Community: Tree, shrub and grass steepe.

Potential: Wildlife management.. Suitable for rangelard but needs good management. Some parts
of this zone in Tanzanie are in crops and even here millets are being replaced by sorghum.
These dry areas can only support a limited number of animals and “he range is clearly over-
populated with animals in Kenya, Uganda and Tanzania. Some import ant game reserves.

ZONE V1: SEMI-DESERT ZONE. (Very Arid. Meisture index -31 to -57.)

Climax Community: Dwarf-Shrub grassland.

Potential: Limited to nomadic pastoralism that can take advantage of wunreliable seasonal
flushes. Mostly used at low intensities.

Zones and moisture index calculated from Perman, 1948,

*Defined as vegetation of zone under natural conditions.

-38-



FIGURE 14

Ecological Zones

HIGHLAND

FOREST

AGRICULTURAL

£

SEMI-ARID

SEMI-DESERT

KILOMETERS

e
0 300

Pratt, 1977; et al.
-39.



TABLE 12 SOIL TYPES AND AGRICULTURAL POTENTIAL IN EAST AFRICA

GROUP I: Good Agricultural Potential

Of the Group I suils the Andusols, Cambisols and Nitosols are generally productive amd intersely
used. On sloping qround there is major loss of suil through erosion oid while these soils are
quite deep such losses camnol be sostained over long periods.  The Nitosols in drier asreas are
locally deqraded to low productivity and qeoerally need qood management. The Ferralsuls are sub-
jeet tu similar and more intense prublems while the Rendzinas teaditionally used fur graziog are
coming into cultivation. TFluvisols are geerelly not used up to their potential because of the
high investment cust of such use,

Andosols:  Considerable potential fertility, especially for banunas, beans, veqetiables, pota-
toes, wheat, coffea, pytethrum, and batley.

Cambisols: Moderately high potential fertility, Suitability varies depending on ecologiesl
and topographic conditions. fenerally not suited for intensive cropping. Good-to-medium fod-
der value with limited water availability. The except ions ate bhumic cambisols in Burundi and
Ugands for coffee atabica and food crops, with eacslyplus il cypress plantat ions being suited
to the steeper slupes,

Nitosols: Good agricoltural soils suituble for bananas, cassavae, beans, maize, tea and
coffee,  In diiet areas, sorghum and millet can be grown.  Livestock raising is possible,
Steep slopes should be resetved for forest management and erosion control,

Fertalsols:  In dry ateas, intensive agricultural development oot wdvised; uses limited to
externsive ranching,  In humid regions, tr ditional ard commercinl agricultute are possible.
Productivity can qenerally be enhanced by upgrading natural  fallow, use of suil-improving
plants, and usiog minetal fertilizers,

Rendzinas: Rich soils with a high humus content . Intensive ircigated aguiculture pussible in
areas of low relief, but cult ivation of chlotosisseisitive plats such ws citrus oot advis-
able., Muoderate slopes ate suited to winter cereals ad pasturage, while the steeper slopes
are only suited to the cultivat ion of olives, figy, and vines.

Fluvisouls:  High potential soils. well soited for intensive agricultore although the capital
required for management (e.q., irrigat ion) may be considerable,

GROUP 11: Moderste Aqricultural and Good Grazing Potential,

These are a very varied group of soiis,  Ihe vertisols are relatively stable but hard to work ond
manage; the Luvisols are often found 10 an croded and deteriorated conditivn and bthe Acrisols are
prune to crusting and sut face cement at ion wheo cult ivated,  Some Planosols have been used fur rice
cultivat iun but most are qrazing ateas.

Vertisols:  Soils best suited to guod pasturage.  Cultivat ion is possible but frequently re-
quires expensive soil management pract ices:  e.q., for cottun,

Luvisols:  Soils of lower fertility geoerally associated with semi-arid conditions, Best
suited for extensive livestoek taising along with the cultivat ion ol essential fuod crops.

Acrisuls: Genetally poce and subject to difficult ecological condit ions. Comminly asaociated
witho miombo woodlinds, and soited primarily to extemsive livestock taisiong i conjunct ion with
a modest food crop program based on cassava, bears, sorghom and eleusioe.  Lane-scale agri-
caltural modernizat ion projects stould be avoided,

Plunosols:  Poorly diained soils suitable for extersive Hivestoek aising in diy periods and

rice caltivat ion during the tainy sewson,

Soloncha Highly saline soils that requite intersive wanagemess Fur development

GROUP T11: low Productavity

By definition these are poor suils with the Reqgosols ard Arenosols severely stressed io some atems,
Livestork taasing is the optioum use for these soils hough crops ate qrown locally, patticularly
in the coasta! zone where bigh painfall totals help to provide o sustainable enviromment .

Regosols: Sandy soils of extremely bimited agrcutural potential, Forestry and coconat cul-
tivat inn possihle while froit Lrees, groundnat s ard tobacco regquinre iotemsive management prac-
tices,

Glevsalar Soils with poet dradmegpe condit long, qenerally unsuited ta agriculture without con-

siderable drainage engineer ing,

Vermosolu:s Virtaal by annoect saul abnont devotd of plant conery generally unsulted to agri-

cultute, evrn with trrigat i,

Atenosols:  Generalls poor saily best Suited to estegedive Tivestork pajsing. Groundogt cult i-

vat ion In possible whete caanfall exceeds S0 mm,

Xerosols:  Poor sotloa associated with arid conditiom, Dimited extemive livestock 1aisim

possible,

Lithosals:  fondist pramarily of unweathered or poatt ially weathered tock tragment s, They are
unsuited to ngricoltare and best 1aft aonder natural vegetat jon,
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4. Marketing problems and lack of

incentives.

Explanations for slow increases in
fond production vary. While some arque

that soil depletion and population pressure
are responsible, others louk toward lack of
incentives. Politically inspired policies
to keep urban food prices low have had a
dampeniny effect on rural production. Fur-
ther, inefficiencies in marketing and un-
certairties in schedules for transporta-
tion, processing, and payment have discour-
aged many farmers. For example, in Tan-
zania, official prices paid to farmers for
citrus fruits are sometimes only 10 percent
of those available to farmers oun the black
market (personal communication).

5.

Extension and research services

are pointed toward the commercial crop

Six soil types (Group I) can be clas-
sified us quod potential for agriculture.
Most of these define the high potential
zones, with the main exception being the
Fluvisols which are found along rivers amd
in delta areas.

Group 11 soils have some potential for
agriculture or qood quality grazing but
important constraints. Verti-
sols, for example, can be quite fertile but
are very hard to cultivate; Solonchaks are

have some

saline and the others are nutrient poor.
These soils are often found in ecological

Zones IV and V and contribute to the low
product ivity in those areas.

Group L1l suils are of very low pro-
ductivity. The Xerusuls and Arenusols are
associated with the drier areas but sume

Regosols occur in the higher rainfall zones

and export sector.

In reviewing literature and in visit-
ing various parts of the region, one senses
that major emphasis is still placed on
agricultural research relating to coffee,
tea, pyrethrum, and other
Cxtension services also
favor of the export sector.
data

export crops.
seem skewed
However, hard
not to verify this
trend. What. is the fact that
colonial governments put disproportionate
emphasis on cash crop research and exten-

in

available
is clear

are

sion services. Independence brought inter-
est in food crop activity but not necessar-
ily action, In recent
of ficers, especially some of

years, externsion
the younger
and university trained staff in the region
have placed much greater attention to food
production.

Souils

While the ecological zones provide the
overall bioclimatic setting, the soils of
informa-
is still quite
most agricultural

the region provide more detailed
t ion. As fertilizer
small and localized

use
in
farmers,
inoort ant

areas,
inherent

especially  among  small

soil fertility g
determinant  of agricultural
(Table 12; Fiqure 15).

an
product ivity
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along the coast, greatly reducing the
potential of that area.

Vegetation

The region's "natural veqetation" has
closely with the ecological
zones, ranging from montane rain forest in
Zone 1 to barren ground and scattered annu-
al grasses and shrubs in Zone VI. However,
fire and people have been agents of vegeta-
tional charge for wupwards of a million
years and even apparently "patural vegeta-

correlated

tion" in the drier areas has changed due to
these influences. Historical vegetation
studies of the region suggest a sharp re-
duction in tree cover in the Lake Victoria
reqgion about 1,000 years ago. Then in the
late 19th and early 20th centuries, a rin-
derpest epidemic reduced cattle numbers by
as much as 90 percent and caused a wide-
spread expansion of thornbush,
in central Tanzania (Kjeckhus,

especial ly
1977).  In

the mid and latter part of the 20th cen-
tury, vegetation treimds have taken two
forms: range deterioration resulting from

overqrazing (see Fiqure 17 and the accom-
panying explanation) and reduction of for-

ests and woodlands due mustly to  land
clearing (Figure 17). 1In both cases, the
precise impact on actual species is not
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kinown as no comprehensive vegetation survey
exists for the region.

Figure 16 shows the distribution of
six general categories of vegetation.
Heavily wooded and forested areas now gen-
in pretected sites,
upper mountain slopes and in remote
parts of region.  Bushlamd and shrub
thicket occur in a wider range of locations

erally occur only on

some

the

often associated with moist ground and low
hill ranges. Woodland is an omnibus cate-

qory which includes the derse miombo wood-

land of lanzania and mixed vegetation of
the coastal region. The typical savanna
vegetation of wouded grassland is wide-

spread and is the location of many game re-
serves., lhe lightly wooded areas thin out
to grassland and shrubs as one approaches

the drier margins of this area.

0f all the natural
is the most dynamic

features, vegeta-
tion and is steadily
being changed through land use. As the re-
gion used, vegetation chamges
are considerable. For example, il is esti-
mated that over 90 percent of Burundi and
75 percent of Rwanda is utilized by pecople,

is heavily

cither in direct cultivation or through
grazing.

A few gencralizations are possible
ahuvut  vegetation. lThose areas within

national parks and nature reserves are gen-

erally well protected. Through what one

author has described "an  outstanding

network of protected areas," the region has

a6

done amazingly well to safeguard its natur-

al vegetation within these "safe" areas.

This
tional

eapanded
worked well at

parks nretwork has vegeta-

reserves  in Kenya,

saving forest areas in Rwanda, and been

supported by "imagination, flair, political

skill and sheer hard work" in Tanzania.
(Polhill, n.d.). Even in  beleaqured
Uganda, Polhill firds that the vegetation

in protected areas is standing up remark-
(Mabira, Ruwen-

signs of

ably with only four sites
zori, Moroto and Elgun) showing

serious encroachment or deqradation,

.

Danger signs are sppearing outside of
the protected areas. Exploitation of
swamps and riverine forests for charcoal
and firewood are cause for alarm in Uganda
as is conversion of use of swamp grasslands
to grow rice. More detailed botanical work
has been carried out in Kenya where J.B.
Gillett identified 35 varieties of Llrecs,
shrubs, and qgrasses in danger of extinction
(Hedberg, 1968). By habitat, the
threatened species are distributed as
follows: coastal forests (3); coastal
rocky limestone forests (4); Tlaita Hills
forests (3); upland forests (3); riverine
(3);
lowlands
(7).
rarc species in Tanzania,
considercd to be
suo, that
is cause

uplard grasslards
(4); plants in
0f a list of 700
only a few are
(Ibid.).
as many as 700 species are
and calls for
the

trees and shrubs
(8); arid
agricultural areas
"endangered."
Even
rare for concern

continued satequarding of region's

veget ational resources.

Beyond these broad general trends for
the region, more specific trends in vegeta-
tion include:

.+oreduction in forested areas

The Landsat image of Mau (Figure
17)  1illustrates this for one
area. In many areas cxcept per-
haps parts of Rwanda a similar
Perhaps 10
percent of forest in the arca has
been lost in the last decade;

process is underway.

«..reduction in grassland by spread of
agriculture
This is most evident in Rwanda
where  the  livestock herd has
dropped by about 15 percemt in
the last decade;
«..reduction of woodlamd because of the
need for fuel and for agricultural
lad
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evident in
Tanzania,

dry
and

This trend is
parts of Kenya,
Uganda where woodfuel is hard to
find for many and increasingly
costly to buy;

++.deterioration of grassland into barren
land, especially in northern Kenya and
central Tanzania and eastern Uganda.

Studies by Rapp (1972) of the
Dodoma and Singida areas and re-
ports from other areas show that
in Central Tanzania pasture is
and  the
by live-

deteriorated
overpopulated

greatly
ranqge
stocks;

«+othe historical spread of thornbush in
Tanzania seems to have been halted.

As Kjeckhus (1977) has carefully
documented, the current distribu-
tion of thornbush in Central Tan-

zania is the result of a spread

of bush during this century. The
bush  replaced grasslamd and
brought tsetse to the arca. The
process appears to have stabi-

lized in the last twenty years.

The vegetation, as a static presenta-
tion, must therefore be supplemented with

references to the patterns of land use as
noted above.

Land Use

Ecological zones, soils and vegetation
have meaning only in the context of how
they are used and what trends in such uses
can be identified.
land use for tke region.

Figure 18 shows current
Though a static

representation, the  map depicts the
region's seven major land wuses which
constitute  (with one exception)  the

livelihood systems of most or the people.
The exception is urban and industrial uses
which are too the map
though they are and

rapidly expaiding uses of the land.

small to show on

extremely important

b6~

have
which
The
were

The
evolved as a

resource
of influences

generat ions
agro-pas to ral

patterns of use

result
began  many
traditional
greatly modified when colonial
introduced a wage cconomy

ago.
systems
influences
and global
markets for some products. Commerical
cultivation and livestock hushandry created
patterns of resource wuse, often
with and  conflicting with
user patterns, even vhen the
was the investor. Tourism,
preservation of wildlife and forestry were
other and later influences which Ffurther

new
compet ing

traditional
government

complicated networks of resource users in
East Africa. Most tecent is a qrowiig
industrial and urban influence which is

pethaps the most rapidly exparding force in
recent land use trends. Underlying all of
these trends is & persistent exparsion of
agriculture (Fiqure 19).

is therefore a
ecology amd

mosa ic
ecunomics,

lhe resultig
product of history,
global politics though in general the types
of resource uses reflect the potential of
soil and ecological factors outlined earl-
ier. The pattern or use alsu reflects:

the cormscious protection of some arcas
for forestry and catchment control;

the protection of some areas for wild-

life and tourism;

conflicts between resource users espe-
cially between commercial large scale
and small scale farm pruducers (mostly
in Kenya and Tanzania);

tsetse and other restraints on re-

source use in large areas of lanzania

and some parts of Uganda.

(a) High Potential Land Use

As outlined carlier, the highest
potential for arable cultivation is found
in the moist upland regions {(Zones 11 &
111).  This area has the most interse agri-
cultural uses (intensc used here as high
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input levels for cask crops, maize, and
bananas) and is subject to pressure for
even greater intensification. In Kenvz,
for example, Zones 1l and III occupy cnly
19 percent of the land area; yet fhey sus-
tain 80 to 90
Some estimates
high potential areas only 7 percert of the
national land guod agricultural
land. With population growing rapidly each
year, the trends in high potential areas
include all of the following:

percent of the population.
suggest that within Kenya's

area 1is

smaller farm sizes. This is par-
ticularly evident in Rwanda and

Burundi as well as Kenya. In
Rwanda, 743,000 small family
farms cultivate a total of

825,000 ha. Average farm size
has fallen as much as 30 percent
since 1970 and is projected to
fall to half current sizes by the
year 2000.

intensification of already inten-
sive agriculture. As farms be-
come smaller with more labor
available, some areas show inten-
sification of production with
crops planted more closely and
with higher inmputs. In Kenya and
Kilimanjaro in Tanzania, produc-
per increased but
production per person appears to
be dropping.

tion ha. has

crop changes to accoimodate in-
tensification. Part of the pro-
cess of change is new crops. In
Rwanda and Kenya, potatoes have

become an importart cash crop in
recent years. This crop uses
smaller amounts of land for a
larger total production. Vegeta-
bles and rice production in for-
mer grazing areas and a trend to
stall fed cattle are also siqns
of crop/production changes asso-
ciated with intensification.
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pressure co utilize sother Jand in
the areas (i.e., clearing forest

land). This tremd is best illus-
trated in Figure 17 which shows
the result of five years of for-
est removal, caused primarily by
need to expand intensive agricul-
ture. The pattern also appears
in Rwanda, Burundi, ard northern
Tanzania.

out migration to towns and Jower
Urban c¢cowth
including smaller regional and
district centers, is documented
in Table 8. Population drift
from higher to lower potential
land is identified detailed
research carried out by Bullock
(1971) in central Kenya and Mara
(1982) for the Kilimanjaro and
Arusha area in Tanzania.

potential zones.

in

deterioration in soil quality and

soil erosion. No overall data
exists for soil  productivity
changes in thre high potential
areas. However, site specific

studies in Kiambu (Kenya) clearly
document a current problem and
point to increasingly severe soil
loss. For example, some fields
planted in maize are losing more
than 50 metric tons per hectare
per ycar (Lewis, 1983),
Changes are occurring in Rwanda,
Burundi, Kenya, and in the upland areas of
Tanzania such as Kilimanjaro. As an ex-
ample, Figure 17 shows chamge in forest
cover over a five-year period. In this
illustration from Kenya, the chairges are
identified from Lundsat imagery and are due
to the spread of agriculture. While a few
areas show forest regrowth, the dominant
trend is of forest remuval at a remarkable
pace for a five year time span.

Pressures of expanding agriculture on
forests are not only intense but are likely
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to increase. The land tenure system is ex-
periencing, at the same time, both fragmen-
tation and agglomeration. The fragmenta-
tion result of divisions of
property, through piecemeal sale,
subdivision
developers, or through distribution of land

occurs as &
either

by government and parastatal
tc multiple survivars upon the death of a

landowner. Agglomeration takes place
through large farming efforts, mostly in

the commercial sector.

In Kenya, for example, some 31 percent
of small scule farmers own land of less
In Rwanda and Burundi,
Such
small farms have a higher labor input per

hectare than large ones and have a high

than one hectare.
many farms are about half a hectare.,

This phenomenon
reemphasizes

gross output per hectare.
of productivity per hectare
the point that population densities, even
when considered at very local levels, are
not precise measures of economic stress.

For the Kenya case, large sarms, with
many fewer hectares under c'ors than small
farms, have accounted for « z¢ half of the
nation's total value of corsercial agricul-~
tural output in recent years. These pro-
duction figures assume even greater signif-
icance in light of large farms having con-
siderable  amounts of land not in
production.

It is important to stress that there
is no final closure on these trends or on
the debate of large farm versus small farm.
To imply that large farms will inevitably
produce more per hectare is to assume that
small farmers will access to
capital, technology and fertilizer. Small
farmers, when inputs are available, behave
impressively. Examples of successful
coffee production on five to ten hectares
in Kiambu (north of Nairabi) are one set of

never have

experiences. Another are market gardeners
in Ngung near Nairobi, where small diesel
irrigation pumps and fertilizers have en-
abled small holders with two to three hec-
tares each tu grow vegetables round

and do quite well. Another

year
example are

-50-

in Meru on the
who use gravity

slopes of
irrigetion,

small farmers
Mount Kenya,
fertilizer and pesticides to produce a crop
cf 700 bags of potatnes per hectare. Other
exawples of coffee and bananas on small
plots in Kilimanjaro or mixed Ffarming in
Rwanda's valley bottoms could be added.

These varieties of land ownerst . ard
are areas which are perhaps
or at least unintegrated, in

management
overlooked,
the conclusions of many studies of resource
For example, outputs from tH-
of small holder lard owner-

management ,

concentrat ion
ship in Kenya's high potential zones or an
the slopes of Tanzania's Mount Kilimanjaro
have not been cuntrasted with the resettle-
ment schemes of Tanzania's new villages.
The legal penalties against land aggran-
dizement in Rwanda of fer additional grounds
for comparative land use and resource man-
agement analysis. The tentative hypothe-
sis, at least on the basis of present frag-
mentary information, seems to suggesi that
the variable for good resource management
is not necessarily whether one is dealing
Rather, the
difference seems to lie more with the in-
centive and ability (both financial aid
technical capacities) of large and small

with large or small Ffarms.

farmers to acquire and use agricultural
inputs.
(b) Middie Potential Land Use

In middle potential areas (basically
Zone 1Y) arable agriculture is combined
with livestock raising, although large
scale agriculture is fucused on crops such
as pinespple or cotton mostly through irri-
gation. The middle potential areas are not
as intensively fammed as the high potent ial
zones but pressures have increased consid-
erably in recent years. 1n addition, mid-
dle potential areas suffer from drought on
Areas
qood

the average of one in Five vyears.

such as Iringa in Tanzania produce
crops of maize in moust years and typify the
more productive of middle potential areas.
Machakos District in Kenya is a more typi-
cal middle potential area where much of the



district experiences problems of sustaining
oroduct ivity, 5Some of these areas are re-

ceiving an additional influx of population

from the high potential areas and thus have
growth rates of 5 to 7
While the middle potential

percent.
areas

a year.
of Kenya
are perhaps under the greatest strain, some
of the middle potential areas of Tanzania
and Uganda have qood long-range pruospects
for increased constraints

of access and tsetse are removed.

product ion  once

One program, in Tanzania, which sought
product ive of medium  potent ial
lands bears special mention. In 1967, Tan-
Julius

more use

zania's Prime
announced his Ujamaa plan which stipulated
that rural Tanzanians would be located in
village centers. In part, the plan
undertaken to reduce lamd pressure in high

Minister, Nyerere,

was

potential arcas and utilize less product ive
effectively. Villagization
By the end of 1968, only
by 1969, the
increased to only 300,000.
Planners decided in the early 1970's that
the should
role and by 1973, a new policy required all

arecas more
caught on slowly.
58,500 had

figure bhad

bheen resetlled;

government take a more active
nucleated
13,006,000

live

rural residents to move to
settlements, By 1976,
had been relocated to

over
Tanzanians in
Alt hough some of
had

very short

roughly 7,500 villages.
the newly
moved at all and others moved
distances, still
stantial distances in
called "one of the
population redistributions in the
of Africa" (Thomas, 1967). Ihe
this movement on production is

registered villagers not

others moved rather sub-
what

largest and

Ian Thomas has

most. rapid
history
impact of
nnt. wel ]

documented.

(c) Low Potential Land Use

Tte marginal lands are more devoted to
livesteek than  agriculture though areas
such as '‘odoma in Tanzania combine both

Population statistics
suUS-

livelihood systems.
show that some of these areas have
tained high lavels of increase in popula-
tion in the first independence decade (mid-
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1960s to mid-1970s) with coumsequent severe
stiess on the natural systems.  (BRALUP,
1973}, In areas like Lhis, livestock num-
bers the vpt imist ic
stocking capacity amd agriculture is losing
pruductivity. These ccosystems have been
shown to be by detailed
studies of soil erosion and sedimentation.

are well over most

under stress
drought reduces
production in two years out of five. The
vulnerability of low potential agricultural

To compound this problem,

areas has been increased by the switch of
many peasant farmers to maize in preference
to the more drought resistant millets,

In summary, agriculture is both ipten-
sifying and
(Figure 19) and

expanding in  East  Africa
while

comprehensive data

are rare, it is clear to moust observers
Lhat systems in lands of every potential

are under stress. The impact may be great-
est in middle and low potential areas in
the short run though the concern for the
cont inued high level of productivity of the
high potential lands must remain a very

high priority for all concerned.

Protected Areas

Parks, and protected
forests are a significant land use in East

game reserves,

Africa. Figure 20 indicates the size of
individual parks and the extent of the
areas under control. Within these pro-

tected zones one finds enormous herds of
savanna wildlife, one of the world's last
remaining concentrations of mountain goril-
las, unparal led lardscapes, and a wealth of
vegetation types varying from the mountain
top glacier aid species Mts.
Kenya and Kilimanjaro to the arid arnd semi-
arid grazing lands of northern Uganda and
Kenya as well as central lanzania,

tundra on

Park preservation dates from colonial
times but the present govermments have en-
dorsed and greatly exparded both the con-
cept. and the territory under control. For
example, in Tanzania there only one

nat innal park at independence. During the

wds

years since independence, Tanzania has


http:imist.ic

added 10 new parks as well as confirming 18
49 control led

games rescrves and game
arcas., These lands constitute 30 percent

of Tanzania's total territory. Vo support

these Tanzania spends

roughly 4 percent of its national budget

protected

areas,
on
conservation activities. 0On a per capita
conse rvat ion
than

(Abr ahamson

Tanzanian
are  eight  times
United States

sOme?

percentage bhaslis,

expenditures higher

the
With
the

record of park piotect lon,

those in
1983).
nat.ions 1n

except ions,  the other

region have a compatable

Excep! lons  in-

clude Rwanda where portions of park land

have lost out to political refugees and a

pyrethrum project; Ugunda where the
has

Kenya whose

recent

war depleted wildlife oumbers; and

general ly superinr record  is
marred by loss of territory in the parks at
Amboseli, Masal Mata, and Tsavo,

In spite of these mostly encouraging

signs, the reqgion is experiencing a number

of severe problems in areas of  resource
protection. These include:

eee increasing difficulties of main-
tenance of wildlife outside the
parks;

o oo consequent loss of species;

«.. concern about the ecological via-
bility of some parks as land use
is changed around them;

... conflict between uses as o park
and the needs of local peuple;

«eo many endangered habitats located
outside the protected areas;

ce. !nss of contral in periods of
civil disorder as, for example,
during and after tie Amin regime
in Ugandag

oo need for more orotected areas.,

Wildlife preservation has  been  and

will continue to be difficult. Regionwide

statistics are unreliahle and inconsistent.,
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Even IUCN's excellent network for moni-
toring both endangered species and wildlife
trade does not data
trends in wildlife over the last 20 years.
of wildlife are
of wild-
none  of  the

have firm showing
numbe rs
than
As
in East Afriea
patterns of shared

However, actual

less import ant the condition
life habitat.

protected areas

virtually
corstitute
independent ecosystems,

land  use anong  pastorcalism,  aqriculture,

For example,
approximately 2.5
square wildlife habitat

dwindles, so will the wildlife population,

and wildlife are the rule.

one elephant  renuires

kilometers. Ay

Given limitations on precise statis-

tics, a few approximatiors will at least

set the context of Lreods,

(Table
which
in which larqge mammals
Sin

area show decliniig

A detailed availab le

for

survey 14
14) and
highlights the peril

Garissa Lanu  (Kenya)

find themselves. aerial  elephant
for the
ad justed

sampling.

CeNsUses same

errors  of wounission

significant

numbers, tor
ard Nuote
puaching foray took place somet ime between
August, 1976 and December, 1977.

that a

While nat ional guoveroments have gener-

ally an excellent record for maintaining

deferding  park
Must.
cently the Akagera park in Rwarda was used

park ureas, problems of

boundaries have been recurrent, r:2-

refugees fram Uganda and the
of  that
Park bourdaries were ignored in the
Uganda  and

White Rhino,
A further park encroach-
when

wWas

to resettle

viability wrea must e in

long
doubt. .

recent. s0me

conflicts in

species, especially the are

greatly at risk.

ment took place in Rwaida roughly a
third
intn a larqge pyrethrom project, financed in

part by the World Bank,

of a protectad area tramns formed

To help govermments maint ain parks and
hahitat,
to earn hard currency as well as

to safequard tourism is promoted

neneral

"recreat ion, refrestwment  and  lrspirat ion”

for the increasing rambers of local visi-

tors.  Tourist income is the second largest

earner of foreiqn exchame in Kenya (cof fee
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FIGURE 20

rotectead Areas
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Department of Overseas Surveys, 1973; et al.
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TABLE 13 WILDLIFE TRENDS IN EAST AFRICA (selected examples)

Elephant
Kenya 1963 1983
160,000 60,000
Uganda 1970 1980
Queen Elizabeth Park 2,500-3,500 120
Murchison Falls 14,000 1,700
Rhino
Tanzania 1970 1980
Olduvai 80 0
Ngorunguro Crater mid 1970's 1983
100 20
Ruaha National Park 1973 1977
450 30
Kenya
Tsavo 1973-74 1979
5,800 250
Meru 1976 1979
130 15
Amboseli 1969 1979
70 10
Source: Walker, 1983.
is first); a growing although tightly con- ists are coming to believe that the only

trolled industry in Tanzania and Rwarda; a
nascent one in Burundi; and one that could
be revived in Uganda. All
that especial ly
Europe, will increase.

indications are

tourism, from Western

The wvalue of tourism is not enough,
however, on social, economic or even ideo-
to preserve animal habi-

ideas of conservation

logical
tats.,

have to be seen to he obviously beneficial
to the local populations. A growing number

qrounds,
The general

of both expatriate and local conservation-
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way to save wildlife and endangered vegeta-
tion in Eastern Africa is to make it pay
for itself, Profit" and
"Mult ipurpose Parks" are the slogars here.
In particular, a leading Dr.
Norman Myers, has propused that wildlife be
harvested on a commercial basis so that in-

"Preservat.ion for

ecologist,

come can go directly to local pecple, Ken-

ya is now experimenting with plams which
will pay a portion of tourism revenue di-
live

rectly to people who near protected

areas.



TABLE 14 ELEPHANT CDUNT FROM TANA RIVER 10 SOMALIA BORDER 1976-1978

Date Actual Count Ad justed Number Elephant Skeleton
March 76 9,955 15,065

May 76 13,129 15,519

June 76 11,318 13,764

Aug. 76 10,420 14,233 1,743

Dec. 77 6,215 12,849 3,408

Jan. 78 6,135 13,087

Source: Bunderson, 1981.

Forestry

Population growth, rising demand for
woodfuel and charcoal, clearing of land for
cultivation, and incrcasing commercial ex-
ploitation of forest and local
wildlife practices (e.q., elephants, qoril-
wood land

reserves,
las) combine to place stress on
and forest areas. FAD reviews suggest that
forest cover is decreasing,
though the data
However, detailed examples in a number of
selected sites provide clear indications of

the important trends.

_egion wide,

are extremely general.

In some cases, destruction comes
directly to forests as noted in Figure 17.
This Landsat image vividly portrays de-
clines at a rate of 5 percent per year.
This type of major forest removal seems to
aqricultural
though other

Comparab le

come largely from expanding

uses in unprotected areas,

pressures are also important.
examples of significant tree removal could
be cited in the Kakamaga and Nandi forests
in Kenya as well as for the other four

nations.

In other examples, forest cover remov-
al comes at the hands of expanding urban
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populations. For example, a recent study
for Nairobi shows that firewood and char-
coal are by far the cheapest forms of urban
energy. Firewood is approximately one-
eighth the cost of kernsene and one twenti-

eth the cost of electricity for comparable

energy units; charcoal is one-third the
cost of kerosene and 13 percent the cost of
electricity, also for comparable ecnergy
units (0'Keefe, 1984). With such major

differentials in pricing, woodfuel products
will cont inue to be the major energy source
for urban residents. Given rates of urban
(Figure 7), fuelwood pressures
generated by need for both dharcoal and
firewood will certainly grow, at the very
least at the same rete as urban expansion,
and conceivably even at higher rates.

expansion

Another pressure arises from commer-

cial exploitation. Ffor example, major for-
est cover in northern Rwanda (estimated at
removal of 40 square miles) resulted from a
project suppurted by the Luropean Economic
Community to increase pyrethrum production
(Pyrethrum is used for insecticides). The
qgual of the project was to increase exports
for Rwanda as well as substitute biodegrad-
able pesticides for more toxic substances
being used in Europe. Although there were



benefits in terms of Rwandan exports and
eculogical protection in Europe, the cost
to Rwandan forests has been considerable.

Another example emerges as a result of
local improvements in health control and
social developments. For the
savanng zones of the Bugesera and Kibunbho

example,

regions of Rwanda were relatively unpopu-
lated due to the combined effacts of sleep-
ing sickness, low rainfall, and generally
poor soils.
provements, development of the infrastruc-

Tsetse eradication, water im-

ture, and massive immigration from more
populated parts of the country have re-
sulted in the clearing of most of this
region over the lasl ten years. Between

1975 and 1979 alone, over 60 percent (633

square kilometers) of Bugesera's natural
tree cover was destroyed, primarily for
settlement and charcoal production for

Kigali.

At present, woodfuel products cont inue
throughout  the
region and prices relatively
low levels compared with kerosene or elec-
tricity., However, a number uf factors must
be considered when projecting into the
future. First, prices continue low, rela-
tive to petroleum products, partly because
of the extreme inflation in petroleum
prices (Fiqure 12). Second, supplies of
woodfuel are generally continuous hecause
much land is still being cleared for agri-
culture. Bugesera, Mau, and Kakamaga are
hut a few of the examples which could be
When trees are cut, they find their

to be generally available
continue at

noted.
way into the market and therefore tend to
keep supply up. Third, much of the wood-
Fuel which is gathered cones from non- for-
est areas. For example, a study in Kenya
has detecrmined that 47 percent of Kenya's
wood energy demand comes from soureces out-
Although sustainable
meager ,
"wood capital"

side of forest areas.
from such

is counsiderable

production suplies is

there now

available which is being mined. Thus, as

population pressures continue to mount and
the capital sources qradually slip away, an

inevitable fuelwood crunch will appear.
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Projections for Kenya suggest that wood de-
mand will rise from 20.4 million tons in
1980 to 49.7 million tons by 2000 with a
shartfall (consumption minus product ion) of
33 million tons in 2000 (0'Keefe, 1984).
While these tremds are cause for con-
cern, there has simultaneously developed a
strong political =awareness of the impor-
tance of forest cover, not only as a renew-
able economic resource in its own right but
also as watershed protection, as a preser-
ver of hebitat for flora and fauna and as a

means to control soil erosion,

A forestry comservation trend exists
in the region, linked to an early awareness
This trend is
part icularly Rwanda and
Burundi where, after a post-colonial lapse,
both governments have begun a series of ag-
gressive reforestation programs. During
the last five years (1978-83), for example,
Rwanda's total forest plantation area has

among colonial authorities.
noticeable in

increased from roughly 49,500 ha. to an
estimated 87,000 ha.
Agro-forestry also offers promise.

Experiments in Rwanda suggest that a family
of four can meet all of its fuelwood (as
well as food needs) through careful manage-
ment of one to one and one-hal f hectare
plots. Another encouraging develupment is
the accomplishment of a number of private
voluntary organizations in the area of for-
estry, a coordinating council
known as KENGO (Kenya Non-Govermment Organ-
izations) has achieved significant success
in disseminating information ard planting
trees throughout villages in both semi-arid
and humid ecosystems. Also worthy of men-
tion are Kenya's National Council of Chris-
tian Women (NCCK) qroups as well as other

In Kenya,

women's organizat ions,

Livestock and Pastoralism

The remaining major category of land
use relates to grazing. Between 60 and 70
percent of the entire region is devoted to
some kind of livestock raising (Figure 21).



FIGURE 21

Livestock Distributiomn,
1960

TSE TSE FLY
OCCURANCE

/

o 20 head/km? KILOMETERS

, 0 0
{ 10 head/km¢ 0

Each dot represents 3,000 head
Ford, 1976,
57~



TABLE 15 CA'l €, SHEEP AND GOATS IN EAST AFRICA (IN THOUSANDS)

Percentage change

CATTLE 1965-11 1979 1980 1981 in ten years
Kenya 8,433 9,457 11,000 11,500 36%
Tanzania 10,141 12,388 12,578 12,701 25%
Uganda 3,987 5,000 4,800 5,000 25%
Rwanda 71 631 640% 650% 9%
Burundi 676 819 846+ 872+ 29%
Total 23,948 28,295 29,864 30,723 28%
SHEEP

Kenya 3,935 4,000% 4,300* 4,700% 19%
Tanzania 2,823 3,716 3,775 3,856 37%
Uganda 799 1,070* 1,072% 1,075% 35%
Rwanda 174 279 290+ 300+ 72%
Burundi 231 282 316 332% 44%
Total 7,962 9,347 9,753 10,263 29%
GOATS

Kenya 4,237 4,500% 4,530* 4,580* 8%
Tanzania 4,441 4,574 5,662 5,784 30%
Uganda 1,822 2,150% 2,155% 2,160% 19%
Rwanda 478 824 880* 920* 92%
Burundi 475 608 657 686* . 44%
Total 11,453 13,656 13,884 14,130 23%

*FAD estimates

Source: FAD Production Yearbook, 1981.
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Table 15 shows that in 1981 over 30 million
cattle, 10 million sheep and 14 million
guats made up the domestic livestock of
East Africa. Further, the FAOD data indi-
cate major growth in the last 10 years with
sheep and cattle most active (20 and 28
percent) and gquats not far behind at 23
percent increase., Only in Rwanda has the
national herd begun to shrink, probably due
to the grazing land. This
trend may be beginning to take place
Burundi as well although it is too early to
confirm it (FAQ, 1982).

reduction in
in

These declines may be an early sign
that livestock pressures will decrease in
the face of agricultural expansion. How-
ever, there is no indication of abatement
in the drier areas where livestock is the
primary means of livelihood. For example,
in parts of arid and semi-arid Kenya, over-
stocking is a major praoblem with degrada-
tion of the range, especially soil erosion,
Studies by Dunne
degradation is
Thus,

the general state of Kenya's ramge is one

a clear consequence.
(1979) show that severe
localized (for example in Kajiado).

of a series of high pressure points in the
midst. of a larger of modest over-
However, "disaster" is relative
When rains are good, an over-
In contrast, if
one or two rainy seasons are lean, the ani-
mals will quickly consume available grasses
and both livestock and the will
suffer. For example, Kenya's long rains in
1984 have been a major disappointment with

seq
stocking.
to rainfall.
loaded range can provide.

range
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significant livestock deaths already re-
corded, slaughterhouses running at maximum
capacity, and several months to wait before
the next "normal" rains. As long run stock
trends continue to rise, each shortfall in
inflict even greater losses as
of grass is increasimgly

will
cushion

rain
the

depleted.

Two additional points are relevant in
livestock trends. First, the
numbers are among the most unreliable of
all resource data. Cattle are
fraught with problems. Even surveys
are cattle inereasingly

assessing

censuses
air
suspect as are

being kept in penned and covered enclo-

sures, especially in agricultural areas.

The second is disease. Figure 21 il-
lustrates livestock distribution and tsetse
location., 1t notes that the densest con-
centrations come in several areas that are
there are also

free of tsetse., However,

modestly derse livestock levels in areas
where tsetse is present (for example, in
Central of north of
Nairobi). Co-existence of tsetse and live-
stock suggests that cattle owners are pre-
pared to risk loss through disease in ex-
change for expanded grazing areas. It also
indicates that local knowledge has enabled
equil thrium
between and cattle with
tending to stay in the more moist regions
and cattle preferring the drier parts of an
ecological zone.

Province Kenya,

pastoralists to maintain

tsetse tsetse



CHAPTER 4 WATER

Introduction

Water in East Africa is a key resource
for agriculture, hydro-power and fisheries
as well as for drinking, industry and urban
Rainfall and surface water are
across East Africa,

sanitation.
unevenly distributed
both over time and space. The pattern of
distribution has had much to do with the
uneven distribution of people (see Figures
5 and 22). East Africa includes desert and
rain-forest and large gradations in between
where the arrival of adequate
rains is the prime deteminant of a crop's
With respect to the importance of

seasonal

suceess.
water resources, the future looks very much
like the past, only more so. 0One knowl-

edgeable observer says:

I believe that by the end of the
century, water supply will be the
single greatest constraining fac-
tor for expanded food output in
several parts of Kenya..."
(N. Myers, 1984).
Rainfall, along with soil type and
slope, determines the pattern of vegetation
Although many aspects of
important, the annual
22) a helpful first
For example the areas receiv-

and land use.
rainfall are

totals
indication.
ing 1,500 mm or more annual rainfall
as important watersheds, since that amount
of rainfall exceeds total
tion allowing excess water to accumulate or
run off in streams. These 1,500 mm areas,
although comprising only four percent of
East Africa, contribute a very large part
of the ard flow.
Land which receives betwecen 750 and 1,500

mean
(Figure are
serve

cvapotranspira-

reqgion's stream river
inm per year has good aqricultural potential
and, depending on the seasonzl regime, can
often produce two crops per year. Annual
rainfall between 500 to 750 mm provides
subsistence agriculture and

of periodic

only marginal
creates high
Areas with 250 to 500 mm are suitable only

risk drought..
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In the better parts of
But for

livestock

for pastureland.
these zones, ranching is possible.
only nomadic

Areas with less than
conditions

the drier areas,
raising is practical.
250 mm are approaching desert
and can support only widely
nomadic peoples and their herds.

dispe rsed

The special importance of rainfall in
the region's livelihood systems appears in
correlations between the pattern of rain-
fall and land use. Without exception, high
rainfall brings high population concentra-
tions (ccmpare Figures 5 and 22). This
correlation is not surprising, given that
80 to 90 percent of the region's people
still rely on rainfed agriculture and/or
grazing for their livelihoods. This
rainfal l-population correlation is espe-
cially graphic in Kenya where 80 percent of
the people live on 15 percent of the land
in the well watered central highlands, Lake
Victoria Basin, and along the coast. The
correlations also hold true for the well
watered highlands Rwanda and Burundi,
Uganda's and Tsnzania's lake region, and
Tanzania's southern and eastern belts.

in

Rainfall Seasonality

not evenly distrihuted
during the year. Seasonality varies widely
within the region. In fat, differences in
both the seasonal pattern and anmual aver-
ages can he found within very short dis-
tances, depending on topography and local
microclimates in the area. Three types of
seasonal patt. 'ns are especially important
and are clearly shown in Figure 23. Within
and to the cast of the Rift Valley, in-
cluding the Kenya highlands, a pattern of
two distinct rainy seasons prevails. The
"long" and "short" rains come in April/May

Rainfall is

and November/fecember respeciively. In
most cases the short rains are unfavorable
ror agriculture due short dura-
The second type occurs in southwest
Tanzanias where the two rainy

to their
tion.
and central

Pravious Puge Blank



FIGURE 22
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Nieuwolt, 1978; et al.



FIGURE 23
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seasons merge into one, often with two
peaks and virtually no rain during the dry
period (May to November). The third sca-
sonal pattern is found in Rwanda, Burundi
and most of Ujanda in the general vicinity
of the Lake Victoria Basin.
ality is less pronounced with one or two
rainy seasons but much shorter dry periods
and more even distribut ion. The
location of the region across the equator
the lnter-tropical
Convergence Zone (11CZ) result in differing
seasonal sequences from north to south.
The wet season in northern Uganda (March to
exactly with
Other sea-

Here, season-

annual

and the movements of

November) coincides almost
southern Tanzania's dry scason.
sonal variations throughout the region are
much more complicated than this brief pre-
sentation allows. However, these regional
climates have an enormous impact on agri-
culture practices, the types of crops
grown, productivity and resource use.

Rainfall lntensity

The region is tropical and its rain-
fall characteristics conform. Rainfall
occurs either associated with frontal sys-
tems or from thuderstorms. Both types can
and often do yield intense rainfall. Falls
of 250 mm an hour are common. Given that
the infittration rate for bare soil is not
greater than 188 mm oer hour and that a
large proportion of the r-jion's rainfall
occurs at rates greatly ‘n excess of this
the dangers for soil
Protective vege-

absorptive capacity,
erosion become apparent.
tation in the region therefore assumes much
greater importance than in temperate cli-
These unique tropical features make
all the more

mates.
soil and water conservation
important for all of East Africa but espe-
cially those arcas with rugged terrain and
medium to high rainfall.

Rainfall Reliability and Variability

Rainfall over much of East Africa also
varies significantly from year to yoar.
Figure 23 describes the pattern of relia-
bility. It is not unusual for a rainy sea-
son to be delayed or not appear at all.

The highest annual total in any single year
in the region can be as much as four times
A prolonged dry
on

the lowest recorded total.
season can have a disastrous effect
Drought cycles often

wet

crops ard livestock.
alternate with heavy,
years which bring floods, destroy homes and
crops, and expose the population to health
hazards. For example, an annual average of
500 mm can conceal a pattern of 1000mm
every fifth year and only 375 mm for the

concentrated

intervening four years. A generally
accepted stamdard ic that 750 mm is a lower
limit for successful commercialized culti-
vation; only 45 percent of the region re-
ceives this with a probability of four
years out of five (B0 percent reliability).
For Kenya, only 15 percent of the land has
750 mm average rainfall with 80 percent re-

liability. In general, variability is
higher and reliability lower in regions
which receive lower mean anmual rainfall

totals.

Another aspect of variability is un-
certainty ahout long term fluctuation.
Arcurate rainfall data for the region have
been kept for oruv forty to sixty vyears.
For many reporting stations, even shorter
time spans are common. These records are
not sufficient to plot long term rainfall
in much of
Tanzania and Kenya, " ‘infall in the 1960s
was generally good or even excellent; lake

characteristics. For example,

levels were above long temm averages during

this period. As these were the early years

of independence, new development invest-
ments, especially in arid and semi-arid
areas, were planned and begun. The 1970s,

however, have been much drier and the 1980s
have begun with some dry years as well
(Figure 24). Many of the development proj-
ects of the 1960s, especially in rsnching
and livestock development, literally
dried up. It is not yet clear whether the
moist sixties are representative or excep-
tional and, in like manner, whether perhaps
the dry seventies are the typical
rainfall norms. For obvious reasons, plan-
ners need to know. In next twenty
years the pattern and amount of
will be an important factor in agricultural

have

more

the
rainfall



FIGURE 24
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development. Continued effort in data col-
lection and analysis will be important. It
is even more important that these analysis
be included in planning for agriculture and
irrigation in the region,

Surface Waters: Lakes

Some of the continent's largest (Vic-
toria), deepest (langanyika), and most
scenic Nakuru) lakes are found in East
Africa. These lakes are valuable as
sources of water; they modify the climate
around their shores; they provide a poten-
tial means of transportation, especislly
for landlocked Uganda, Rwanda and Burundi;
they offer good potential for fisheries and
tourism; and they serve as potential
sources of water supply for both human use
and irrigation.

Great Lakes: Tlanganyika, Malawi (Nyasa),
Victoria, Kivu. The great lakes occupy a
total area of 153,000 square kilometers, or
about 10 percent of the land area of the
region. All except Victoria are long,
narrow, deep Rift Valley lakes, lamganyika
being the second deepest lake in the world
(after Baikal)in the USSR.  Victoria is

TABLE 16 SURFACE WATER IN EASTERN AFRICA

only 100 m deep being ponded in a shal low
down warp of the Earth's crust. However,
its extent and location make it the most
important of East African lakes. These
lakes are all rich in zooplankton and fish
stock and have, according to most accounts,
considerable potertial for yields larger
than those presetly obtained. In all
these lakes fisheries are still wder-
exploited with the exception of Lake
Victoria nearshore activity. [ncreased
yields and introduction of modern methods
of fishing, however, represent a threat to
the equilibrium of the fisheries amd re-
quire careful management and regulation as
well as cooperation among the countries
sharing the lakes. For example, the Nile
perch in Lake Victoria are presenting a
threat to other species, cspecially the
popular and rutritious tilapia. National
fish yields have been increasing for Kenya,
Uganda, and Tanzania with Tanzania the
highest.

The Great Lakes have enormous value as
water resources. Although presently used
only by lakeshore populations, future agri-
culture and industry for will doubtless
extend the demand for water wse. The

Water-covered area

Total Area (lakes/swamps) Percent of surface
__kmZ km2 covered by water
Kenya 582,650 13,400 2,3%
Tanzania 942,600 54,390 5.8%
Uganda 236,040 36,330 15.4%
Rwanda 25,600 2,048 8.0%
Burundi 27,834 2,180 7.8%
E. Africa 1,814,724 108,348 5.9%

Source: Water Resources of the World, 1975.
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lakes and the
to be consid-

exceptional beauty of the
wealth of the wildlife need
ered as these new uses are considered.
With two exceptions the lakes are not ex-
are
for

ploited for minerals. The exceptions
Lake Magadi for soda and Lake Natron

salt.

Even Lhough these lakes are generally
not exploited, concerns have arisen especi-
ally aout Lake Nakuru which is well known
for its flamingues. In the late 1970s, the
flamingues left because, some claimed, the
disposal of urban and industrial water from
Nakuru town was changing the ecology of the
lake. However, in 1982, the flamingoes re-
turned even though there had been no major
changes of disposal.
Their temporary out-migration may have been
due other As Nakuru town
grows, however, need exists to keep careful
control of waste disposal ard to safequard
the quality of the landlocked Lake Nakuru

in  methods waste

to factors.

Basin.

The current trend is for local plan-
ners to consider more actively the lakes as
potential soureces of water for irrigation,
urban water supply and for hydropower. Lake
Victoria is the most easily utilized for a
number of those purposes and the most vul-
nerable of the large lakes to ccological
change.

Suvface Water: Drainage Basins

The map of surface vater (Figure 25)
identifies four major drainage areas. The
first is the eastern third of the region,
demarcated by the Rift Valley escarpment.
It drains into Indian The
second is an internal basin draining into a
series of landlocked the Rift
Valley. The Lake Victoria Basin is the
third, flowing through the Owen Falls Dam,
the Victoria Nile, Lake Kyoga, lake Albert
the White Nile. It
then joins the Blue Nile at Khartoum and
flows north into the Mediterranean through
Egypt. The Ffourth basin drains into Lake
Tanzania and ultimately through the Zaire

the Ocean.

lakes in

and eventually into

(Congu) River into the Atlantic.
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Several river basins lie within these
four large drainage systems and represent
the appropriate units for water resources
management and development. Even though
East Africa is the source of two of the
world's largest rivers, the Zaire (Congo)
and the Nile, the rivers that
traverse the region are much smaller.

actual ly
They
tend to be small to medium size basins with
great scasonal variation flow. Saome,
especially in the low rainfall zone, even
dry up completely during the dry season.

in

Table 17 sets out average discharge figures

for the major rivers. The Rufiji is the

largest of the regional rivers with good
potential for hydropower and irrigation.
The Tlana, Pangani, Wami armd Ruvu are
smaller but each is important in that it

traverses dry areas and is capable of both
irrigation and hydropower. Each has been
developed for these purposes but only to a
small percent of potential. The Nile in
Uganda, the Kagera in west Tanzania and the
Malagarasi all have significant potential.

All five in one
organization or another which has specific
the development of major

nations participate

gouals to manage
watersheds. Kenya and Tanzania sponsor na-
tional groups. The larger ones include the
Tana and Athi River Development Authority
(TARDA) in Kenya, the Rufiji River Board in
Tanzania and the Lake Basin Development
Authority (LBDA) which looks after develop-
ment within Kenya's share of the Lake Vic-

toria coast. One international authority
has made an encouraging beginning. The
Kagera River Basin Organization includes

Rwanda, Burundi, Ugarmda, and Tanzania as
participating members.
Despite the existence of these large

water systems, the reqion dues not contain
of inexpensive or readily
available surface water waiting to be ex-
ploited. Access to Lake Victoria is con-
trolled through water use agreements with
Egypt. In fact, FEgypt of ficer
present. at all times at Jinja to monitor
the the lake to assure that
these agreements are ful filled. Streams in
the Rift Valley and the lakes themselves do

an aghundance

keeps  an

out. flow of



TABLE 17 DISCHARGE IN EAST AFRICAN RIVERS

through TARDA and development of hydropower
and irrigation occurred. However,
major problems siltation threaten the
viability of dams completed and are delay-
ing plans for future investments. In the
ambitious plan has been
Though
the
plan may some day bring new water resources
into production for the region. It
clear that surface water development will
need to be an important component of devel-
opment over the next two decades. The man-

has
in

Kagera Basin, an
prepared and is now under review.

total costs exceed & billion dollars,

is

agement of these resources for effective
growth will be a challenge to host coun-
tries and donors alike.
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Catchment
River Station Area Average Discharge
TANA Garissa (42,217 km2) 151 m3/sec.
VICTIORIA NILE Jinja (263,000 km2) 1131 m3/sec.
RUI1J1 Stieglers Gorge (158,200 km2) 740 m3/sec.
PANGANI Kerogwe (25,110 km2) 30.2 m3/sec.
RUVU Moroguro Rd. Bridge (15,190 km2) 71.7 m3/sec.
WAMI Mandera (36,450 kmZ) 61.8 m3/sec.
KAGERA Lake Victoria NA 255 m3/sec.
Source: Water Resources of the World, 1975
not have major economic potential for rea- Groundwater
sons of seasonality as well as water qual-
ity, as noted earlier. Major water and hy- The groundwater resources of East
dro plans for Tanzania's Rufiji River have Africa are still to a large extent uwnex-
been prepared though only comparatively plored and underexploited. A reliable
minor projects have been funded. The Tana regional map cannot be constructed. All
and Athi in Kenya have good management five countries have drilled many boreholes

in recent years, though they are not yet a
large consumer of water in relation to sur-
face water resources. Jhere appears to be
considersble potential for subsurface water
development in especially in
dry zones. However, only local information
is available to assess the impact of these
boreholes on water table levels.

some aress,

Most users are either pastoralists who
water their stock or small farmers in dis-
persed villages, In arid districts where
there are few or no perennial streams, such
as Dodoma or Singida, only about 40 percent
of the total groundwater consumption comes

from boreholes, The remainder, especially



numerous water holes and shal low wells dug
in stream beds.

In general, groundwater resources are
of importance in providim
water for and  livestock
needs, especially in arid areas, but their

cons iderable

increasing human

and agriculture
better data on

for irrigation
unt it

importance
is not Ffully known
availability and rechange is collected.

Water lUse

Introduction
Water use in East Africa takes many
different forms varying frem traditional

well supplies to moderi irrigation systems
and hydroelectric qenerating stations. The
subsect ions which follow review trends in
water use. Although detailed use fiqures
are not available for the region, figure 26
notes that consumption since 1970 has been
and most likely

rising steadily in Kenya

will continue to increase.

Assumptions Used in the Projections of

Water Demand for Kenya

1. Rural Domestic  Starting with a per
capita daily consumption (p.d.c.) we
assume it will grow at 3 peccent per

reaching in 2000 a
which with
consumpt ion targels.

value of
official

annum,
481,
water

coincides

2, Urban Using a similar metiwdology, we
start with a p.d.c. of 100 liters and
rate

average annual qgrowth

which declines after a

assume
of 5 percent

alt

leve!l ef 250 liters is reached in the
year 2000. The urban p.d.c.
sumed to include

is as-
consumpt.ion  in
schools, hospitals and other urban in-
stitut ions with the in-
dustrial demand, which could be high,
lack of

The projected increase in urban

except. ion of

but for which there is a total
data.
reflects =

p.d.c. arowth in

tion from the larger share ot the pop-

consump-
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ulation having access to house connec-
tions, as well as changing habits re-
sulting from casier access. The actu-
al withdrawals of for
centers could be higher due to distri-

wat er ur ban

but ion netwotk defects resulting in

leaks and waste.

3. Irrigation The water demaind for irri-
t.hat
will

gation was calculated, assuming
the acrcage of irrigated land
continue to increase by 8 percent per
year, which is the average rate real-
ized in the period 1960-1980.
requirements
11,000 m3 using
fhe alternative pro-
jection assumes a higher rate of
growth (10 percent) so that all the
estimated potential under
irrigation by the year 2000.

We also
per
an

assumed the water
hectare to be

F.A.0. estimate.

is brought

4, Livestock Water Demand Assuming water

consumpt.ion to be 23 liters per animal
per day for cattle and 5 liters for
sheep and guat and animal population
growth rates of 3 percent per year,
the

livestork.

we arrive at water requirements

for total

Water Usc: Irrigation

For most of East Africa, irrigaton is
not a traditional practice, though
there is need for controlled water supplies

even

to improve agricultural production in many
of the region's drier parts. There is con-
siderable physical potential for increases
in irrigated lamd but it is not clear if
and when these will be realized, given the
large financial and managerial costs.,

the and
The more hu-

Figure 27 illustrates size
growth of the irrigated area,
mid countries of Uganda, Burundi and Rwaida

have a low and stable area under irriga-

tion. Tanzanian and Kenyan irrigated areas
have increased by 100 percent between 1964
and 1976 but still only total 110,000

hectares.
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Irrigation in East Africa is in infant
stages yet there is considerable potential
is of special

for expansion. Irrigation

interest hecause it is an effective means

to raise the productivity of the already
cultivated land, reduce deperdence on unre-
liable lands  in
lower into  cultivation,
There than

irrigat ion region.

rainfall, and bring new

rainfall reqions
ten large
The

are mainly

less
the
schemes

are presently
schemes  in
crops qrown in those

cammercial, high value products, based on

high investment. and vperational costs.

In Uganda there is qood potential to

use

cultivation,

control.

square kilometers in Uganda.
1,600 hectares
agriculture.

quences

TABLE 18

SWamps  as  sources

of additional

both by drainage

for irrigation
and

and
water

Papyrus swamps cover about 5,200

have been

The

environment al
land conversion

So far about
converted for

conse-

are

LAND UNDER IRRIGATION (1980)

not known but difficulties have been
countered at one site where the suil became
so acidic that it support any
plant life. Eventually loss of land must

en-
would not
be weighed against gains in agriculture.

Rwanda and Burundi are general ly well
emdowed with surface water and enjoy abun-
dant amd well distributed rainfall, Their
On the other
hand there are extersive swamps in the low-

need for irrigabion is less.

lands which could be transformed into agri-
cultural are underway
and there are plans for draining additional
acres and estalishing human settlement in
the

land. Some efforts

those sparsely populated pacts of

country.

the
and the Tana River basin provide the most

In Kenya, Lake Victoria margins

for irrigation. In

numerous possibilities

promising locations

Tanzania there are

Total Arable

Total under

Percent of

(000's ha.) irrigation total arable

(000's ha.) under irrigation
Kenya 1,790 46 2.5
Tanzania 4,110 64 1.5
Uganda 4,080 5 .1
Rwanda 720 3 .4
Burundi 1,110 5 N
Region 11,810 123 1.0
Source: FA0 Production Yearbook, 1981,
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along the Rufiji River, in the Malagarasi
basin, around the many lakes and in the

basins of the Wami, Ruvu, Pangani and other
rivers.

Figure 27 projects that water demand
for irrigation in Kenya will rise more than
400 percent between 1980 and 2000. Current
use at around 600 million m? is projected
to reach 2600 million m> in the year
2000. Such drastic increases will
great pressure on
Given these increasing
sures, water may become

place

other uses of water.
demands
the

East African resource in the year 2000.

and pres-

most scarce

Water Use: Hydroelectricity

Hydroelectric generation is often the

major, or one of the major to-
gether with irrigation,

As the price of oil

reasons,
for the construc-
tion of dams. rises,
so does the attractiveness of hydropower as
a viable energy alternative. FEven though
the initial costs of such schemes are high,
the annual savings realized in reducing oil
imports and the for cheap
energy for industrial development are sub-
The hydroeelectric potential of

opportunities

stantial.
East African rivers is one of the most val-
uable assets of the region as it represents
the single most important indigenous energy
other than fuelwood. All five

have embarked projects to

source,
countries on

assess and harness that potential.

lhe first major hydropower scheme to
be constructed in East Africa was the dam
at Owen Falls in Uganda in 1954. The power
plant, with an installed capacity of 154 MW
not only provides 99 percent of Uganda's
electric power but also sells some of the
surplus to Kenya.

Kenya itselfl has made considerable
progress in hydropower. Most of this
development has taken place in the Tana

River where about 68 percent of the na-
tion's total estimated potential of 1,260
MW is concentrated. The Seven Forks hydro-
electric scheme, representing over 90 per-

cent of the total installed hydroelectric

~73-

capacity consists of four dams: Kindaruma
(1968); Kamburu (1974); Ataru (1978) and
Masinga (1980/81) with a total installed
capacity of 321 MW. 1t is estimated that
the Tana River has potential for additional
schemes with o capacity of 500 MW. Other
rivers with hydroelectric potential are the
Turkwel, Ewaso Nyiro and Athi. The coun-
try's pians are to develop the greatest
part of the existing potential by the year
1990. The new schemes have succeeded in
decreasing the growth in use of imported
oil fuels, though Kenya's fuel imports have
still increased in the last two decades.

The hydro potential of river basins in
lanzania is only partially developed, al-
though small hydroelectric schemes have
been established on the Pamgani since the
1930's. Since the 60's the river develop-
ment priorities have shifted to the Rufiji
and tributaries, the Ruaha and the
Kilombero. Tanzania's hydruelectric power
potential is estimated to be 1400 MW but so
far only 262.5 MW have been developed. The
largest hydropower scheme is Kidatu on the

its

Ruaha with a current capacity of 100 MW.
of the rivers

for hydroelectric
Maruru and Nataruka have an
A third
in Makungwa and will
ln 1977 Rwanda imported

only 4 percent of its energy needs.

In Rwarda, are
suitable
Dams in

stalled capacity of 38 MW.

many
generation.
in-
is
under construction

soon he completed.

Burundi has not developed major hydro
facilities. However, the Kagera River has
a considerable hydropower potential for the
four member countries. The total potential
is estimated at 900 MW, which if fully
developed, could make a huge difference for
development support in the region. FEight
sites have been proposed aid feasihility
studies completed for three: Rusumo Falls,

Kakere, and Kishanda.

Hydroelectri-ity schemes have their
ecologic drawbacks and risks which are
often neglected in Ffavor of the economic

One serious problem, especial ly
and the high

benefits.

in  Kenya Tanzenia, is



TABLE 19 HYDROPOWER DEVELOPMENT
Country Site Capacity Planned/Potent.ial
Kenya Tana/Wanjii 22 MW

Kiandaruma 44 MW

Kamburu 84 MW

Gitare 145 MW

Total 295 MW

Plenned (other sites) 770 My
Tanzania Pangani Falls 17.5 MW

Hale 21 MW

Nyumba ya

Mungu 8 MW

Moshi 1 MW

Buiko 2 MW

Mzimui 9 MW

Total 60 MW

Potential ' 1200 Mw
Burundi Bu jumbura 15 MW

Other 12 Mw

Total 27 MW

Planned
Rwanda Nataruka 11 MW

Mukungwa 12 MW

Other 4 MW

Total 27 MW

Planned
Source: 1) Official Handbook, Burundi

2) Berrow, S. and P.D. Raskin, 1982 Energy Development
in Kenya: Problems and Opportunities p. 61

3) UNDP, World Bank, 1982 Rwanda: lssues and Options in the
Energy Section, Annex IV, p. 62

4) Government of Tanzania, Second Five Year Plan, 1969-74, p. 12
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siltation rate which reduces the wuseful
life of the dams and comes from soil ero-
sion and the consequent high sediment load
of the river's waters. The existing ten-
dency toward soil erosion and siltation are
usually result of more
intensive land use and settlement Following

aggravated as a

Kenya's dams o the Tana
2ir useful life reduced by
Other problems,

dam construct ion
River may have

hal f because of siltation.
to all
schemes are the higner risks of water-borie
schistosomias s and

common tropical water development

diseases, especially

malaria,

Although total hydro capacity has heen
clipbing steadily and is expected to con-
tinve rising, these increases have not kept
1960,

imports to Kenya consumed 11

pace with demand. Ffor example, in

fossil fuel
percent of its import bill; by 1979, fossil
fuel

bill.
has gone to the

is clear that the region is still slipping

amounted to 24 percent of its import
Although much of this imported fuel

transportation sector, it

behind in its struggle to provide enerqgy.
1t is  likely however that  emphasis on
hydropower will continue and that by the

year 2000 a significant. increase in control
of CLast Africa rivers
likely (Figure 28).

for hydropower is

Water llse: Domestic Water Supplies

The vast majority of East Africans ob-
tain their daily water supplies from tradi-
tional sources, mostly streams, water holes
thallow wells. Based on the
50 percent

and unlined
best available data, less than
of the population of East Africa is served
by improved water supplies. The definition
of "improved" includes systems with treated
or otherwise controlled sources such as
piped systems with house connections, com-
mon standpipes andd prutected wells., These

figu~es say nothing about the quantities

used or the equity of distribution, 1t is

probable that poor urban dweliers who buy

water at standpipes use less water than
rural housetolds who get. free water from
nearby streams. Practically all improved

rural water supplies consist of standpipes
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or protected wells. The principal factor
in rural water availability is the distance
to the water source. Women ard
normal ly provide household water, a

children
t.ask
wal kig

frequently consuming considerable

time and effort.

Quant.ities of urban water
supplies, though initially anpearing essier
to achieve than rural, may in reality pose
more of a problem (Figure 29 top half).

improved

Most urban Africans dwell in the peri-urhan
areas rather than in well defined residen-
tial areas and they generally .ot
served by reliable and safe water supplies.
In this regard, the
disadvantaged position
Jimited access to traditional sources while

are
urban poor are in a
because they have
open or "free" in and around urban
areas are frequently polluted.
dwel lers have little choice but tr purchase
water from standpipes or water vendors, or
poor polluted

50Ul ces
Thusi, urhan

as a alternative, to use

wal.er.

Population growth also makes a differ-
ence . Figure 30 shows that per
water availability will be greatly reduced
by 2000.
ination. The bottom cateqory {water actu-
ally available) shows what is developed and

capita

The figure deserves careful exam-

usecable. Actually availahle water is above
the 100 m3 level for only two countries
in 1971 amd none in 2000, The potentials
are considerable for all five countries

though somewhat less in 2000 {on a per cap-
ita basis) than in 1971. Perhaps the most
significant point is that by 2000 Rwarda
and Burundi, both coun.ries with good water
resources, have a difficult time
meect ing bhasic water needs for each person

may
in the country.

Both the Kenyan and Tanzanian govern-
ment s are pledged to the goals of the Uni-
ted Nations Drinking Water Supply and Sani-
tation Decade and are placing high priority

on achieving these goals. Kenya is conmit-

ted to supply the entire population with
guod drinking water by the year 2000; lan-
zania has a similar target for 1991. It is

questionable whether these targets will be
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All governments lack necessary
How-

ever, govermments in all nations have rec-
ognized the difficulties of the task and
have placed great attention on it.

achieved.
finances as well as trained manpower.

Urban and Industrial Pressures

Chapter 2 estalished that wurban
growth was proceeding at rapid rates. On
one hand, urban expansion means more wage
employment., increased income
panded assembly and manufacturing capabil-
ity, and higher levels of service indus-
tries. On the other hand, increased urban-
industrial growth means greater demands for
water and higher potentials for pollution.
Table 20 notes recent trends in percentages
of urban residents.

levels, ex-

Should these trends continue mmtil
2000, Kenya will have 10.2 million urban
residents (25 percent to 30 percent of

Urbanization is growing
faster in other countries. Although the
majority of the region's population will
the shift to cities

total population).

continue to be rural,

has far reaching trends for potential re-
source impact.
Urban pollution will become an in-

creasing problem. While Mombasa's human
population is expected to double from 1974
to 1996 (324,000 to 665,000),
will increase more than 3 times (79,980
tons to 262,930 tons), Expressed in per
capita temms, individual waste geperation

will rise from .247 to .395 tons during the

its waste

In Dar es Salaam, the problem of urban
sanitation is rapidly sapproaching crisis
proportions. Many of its sewerage pumping
stations are not working as the system is
overloaded. As a result, large quantities
of raw sewage are dumped in the sea direct-
ly at the mouth of the Dar harbor. Twice a
day, when the tide inward, large
guantities of refuse are carried directly
into shore causing both foul odors and un-
healthy conditions.

flows

Nairobi's potential waste disposal
problem is even greater as there is only
one outlet for its sewage and solid waste
disposal : the Athi-Galana-Sabaki River
system. Simultaneously, major development
plans are underway to use the waters of the
Athi, downstream from Nairobi, for crop
irrigation and as a new source of potable
water for Mombasa. Costs of water treat-
ment and waste disposal have yet to be fac-
tored into the equation for these develop-

ments.

Problems of waste disposal also exist
for the Kisumu wurban as well
smal ler manufacturing centers nearby. A
series of industrial pollution imspections
in July, 1982 four.' significant problems in
Eldoret's textile industry (high pH and BOD
and plant working);
Kisumu's municipal treatment center (heavy
oil and grease covering settling compart-
ments of the pretreatment plant, BOD well
controlled); Webuye's paper mill (qood
facilities though on day of visit all waste
water was being diverted around the treat-

area as

pretreatment not

same period. ment plant and pumped directly into the
TABLE 20 PERCENTACE OF URBAN POPULATION

1960 1982
Kenya 7 15
Tanzania 5 13
Uganda 5 9
Rwanda 2 5
Burundi 2 2
Source: World Bank, 1984,
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Nzoia River). Reliable trend data are sim-
ply not available for these installations
as monitoring capabilities are scarce or
unevenly applied. One must conclude, how-
ever, that the problems of industrial pol-

lution will be increasing unless major
changes take place in monitoring, requla-
tion, and enforcement.

Urban water consumption is ancther

problem. 1n recent years, Nairobi's popu-~
lation growth has outstretched its ability
to supply water. Although the Nairobi
water system is well run and well main-

tained, its total capacity has not kept
pace with demand. New construction,
financed in part by the World Bank, will
soon come on line but it is not lear

whether Lhe new expansion will provide suf-
ficient quantities to meet growing needs by
the end of the decade.

Dar es Salaam has a different problem.
Although total water supply is not now an
issue for Dar, the pumping is. The city's
water pump station, on the south bank of
the Ruvu River, was built as a development
project by the donor When in-
stal led, its wvariable pitch blade pumps
were as sophisticated as any system in the
world. However, the city water departi.ant
has been unable to maintain the costly and
highly sensitive pumps. As a result, the
pumps are frequently out of order and water
quality, quantity, and pressure are a con-
stant problem for Dar.

agency.

Waste disposal is also an issue. For
Dar, it becomes all the more acute when one
considers that an estimated 70 to 80 per-
cent of all Tanzanian industry is located
there. By one account, 127 factories or
industries were identified as discharging
untreated effluents into Dar's rivers and

sewers. lhe primary dumping area is the
Msimbaze River. Pollution from Ffactories
as well &as ships waiting fur berths has

been reported to be increasing in Dar har-
bor. Similar problems have been described
for Mombasa.
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The region's two o0il refineries are
situated near Dar and Mombasa with a com-
bined re: .nery capacity of 4.6 million tons
per year. Petroleum movement includes im-
ports, re-exports of refined products, re-
gional transshipment as well as the heavy
offshore oil tanker traffic moving around
the Horn. Thus far, only two o0il spills
have been documented, one in Dar and one in
Mombasa, accounting for a total discharge
of 150 to 200 tons of oil.

Other sources of concern include
coas tal -based agricultural activities,
specifically the large sisal industry and
its decorticating processes, dumping of
mine residues containing heavy metals, mis-
use of aerial spraying of DDT and other
chemicals for tsetse fly control, amd agri-
cultural production in the coastal area.

Newly proposed coustal-based produc-
tion plants with potential for creating
significant pollution problems include
sugar and cashew plants (Ramisi and Kwale
respectively) fish piucessing plants (Lamu,
Shimoni, Varga), ammonia fertilizer plant
(Zanzibar), cement and steel rolling mill
(Tanga), textile mill (Zanzibar). There
are also plans under consideration to
double the capacity of the Dar es Salaam
oil refinery.

Marine and Coastal Aspects

The East African ccast contains sever-
al critical resource systems: human set-
tlement, industry, agriculture, mining,
fisheries, and tourism. As the physical
and human charcteristics of the coast are
quite distinctive, the region is given sep-
arate treatment.

The mainland coastal plain (Figure 31)
consists of a narrow strip averaging 3-8
kilometers in width, with three physio-
graphic features: a sard beach and dune

system, raised reef out-croppings, ard
drowned river valleys. Mangroves are found
near the river mouths. fhe beach dune
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system is unbroken from the Somali border
to the Lamu archipelago while reef outcrops
occur throughout the central and southern
portion of the region. The three largest
river systems along the coast, the
Athi, and Rufiji, are perennial and pruovide
freshwater, nutrients, and sediment to the
The Tana and Rufiji open in-

Tana

coastal area.
to the region's two largest estuaries while

other wetland areas include Lamu, Ruvu,
Rovuma, and Kilwa.
Offshore, the continental shelf is

narrow with a width ranging between 6 and
64 kilometers (to 200 M isobath). The two
predominant features of the shelf are a
fringing coral reef and its offshore is-
lands. The coral reef extends from the
southern Tanzania border to Malindi before
it begins to break up and assure a patchy
distribut ion. Offshore islands and cays
occur along most uf the coast, the largest
being Zanzibar, Mafia, and Pemba.

0f the physical processes which af fect
the coast, the quantity of rainfall ard its
distribution are probably must significant.
The driving force behind most
coastal processes is the monsoons.
fall on the coast reaches its wmaximum near

seasonal
Rain-

falling in two dis-
for up-
Rainfall
and north
the dis-
which

south central Kenya,
tinct periods similar to
country Kenya (see Figure 23).
decreases progressively inland
and south of this area, as does
tinction between the two
gradual ly merge into one.

those

periods

Coastal currents are driven by perma-
nent ocean currents and influenced by the
charcter of the monsoons. The South Equa-
torial Current splits near the Malagasy Re-
public into the southern Mozambique ard
northecn East Africa (EA) currents. In the
north, off the Somalia coast, a seasonal
reversing current runs northeast during the
SW monsoon and southwest during the NE mon-
soon. When flowing southwest, this current
meets the northern East Africa Current and
forms the eastward flowing Equatorial Coun-
ter Current. At this convergence,
sional up-welling wccurs wikh a resulting

occa-
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increase in fish population productivity of

coastal waters. While the effects from
this convergence may reach the northern
coastal waters of Kenya, tast Africa's

coastal waters are general ly characterized
as nutrient poor.

East Africa is fortunate to have a di-
verse abundance of productive coastal eco-
systems. Mangroves, significant both as
nutrients to coastal waters and as nursery
grounds for many commercially important
fish species, cover an area estimated be-
tween 100,000 and 125,000 ha.
Pate, Manda,
Mangrove poles have tradition-

Major stands
occur in Lamu, Kwale, Rufiji
and Kilwa.
ally been exported for their value as con-
struct ion materials in the Middle East ard
used locally as sources of firewood, char-
coal! anmd tannin production. In recent
years Kenya has been exporting half a mil-
poles and like rmumber.
Other wuses for mangrove areas include
clearcutting and conversion of stands to
areas suitable for salt armd rice produc-
There are also indications that con-

harvesting of mangrove

lion Tanzania a

tion.
siderable 1illegal
the more inaccessible areas of

Specific data are not avail-

agccurs in
the region.
able.

Despite the importance and extent of
East Africa's fringing reef, no estimate of
total regional reef area exists., Heavy use
and often misuse of iio coral reef and its
community appears to be increasing. The
effects of overfishing, blast-fishing with
dynamite, and and sheil-collecting
have been reported from sites ramging the
length of the reef. Heavy fishing pressure
on the reef has occurred near Tanga and Dar
es Salaam, while die-of f of fish and coral
duc to high sediment loads anu pollution
have been recorded ot Malindi and Dar
respectively.

coral

Data on rare ard endangered species
hebitat are scarce but sightirys have been
made of manatee, four spzcies of marine
turtles, and crocodile. Poaching of green
turtles has been reported from the Watamu

Marine Reserve.



Three coastal/marine reserves exist in
the region, all in Kenya. Despite an in-
ventory and list of recommended sites for
in Tanzania,
be qazetted for

reserve designation no pro-

has yet to

posed area

marine park status.
The contribution of marine fisheries
is relatively small (10-20 percent) in con-
trast to the region's fresh water Ffishery
product ion. Fishing is largely a small
scale and individualistic activity concen-
trated un the fringing reef. The principal
fishery areas are Lamu, Mombasa, Tanga and
a small
commercial of
the productive areas are udjacent to estu-

Tanzania also supports
fishery where

Mtwzra.
trawler some
aries where few reefs exist to tear nets.
Tanzania also produces shrimp where forty
percent (2,000 tons per year) of Tanzania's
shrimp came from the Rufiji delta
Tanzania's shrimp have an estimated nutri-

area.
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tional potential of 5,000 tons/year. Other
present or potential shrimp grounds include

Bagamoyo, Formosa Bay, and Lamu.

The
appears to be exploiting the
near limits. Comparing the
general ly accepted for sustainable
reef fish production of 4.5 to 5.5 m. tons
per square kilometer per year, the southern
Kenyan portion of the reef may already be
above sustainable limits. to the natu-
ral constraints of coastal East African
there appear to be few available

reef-dependent fishery currently
reef at or
sustainable
rarnge

Due

waters,
alternative fishery resources Lo meet pro-
jected consumer demands. However, some in-
creased production could occur by use of
nresently underexploited stocks (nearshore
pelagics), more efficient use of fish asso-
ciated with the shrimp fishery, and further
development of shrimp and sport fisheries.



CHAPTER 5

house 110 million
Where will they

East will

people in the vear 2000.

Africa

live? What will they eat? Where will they
work? Where will their water and fuel come
from? What resources will support their
needs 1in transportation, communication,
social services, and employment? ‘hat will
become of the soil, vegetation, wildlife,
water, and forest resources which are

becoming increasingly scarce?

Answers to these questions are criti-
cal to the well-being of these 110 million
as well as to their children and grand-
children who will manage the region's re-
sources in the 2 century. A summary of
the major resource use trends and the re-

commended policies follows:

Summary of Trends

a) In high potential areas where
roughly two-thirds of the people live, high
populat ion densities and high rates of pop-
ulation growth are dominant. Althcugh the
areas are highly productive, increasing
land shortage and farms below one hectare
of
de -

ard  probaule

Intensification
of crops, forest

in size are common.

aqriculture, changes
pletion, loss of top soil,
lowering of productivity are a first set of
conseauences. Though numbe rs
tinue to increase, miqration away
these areas is becomii 3 commonplace.

tot al con-

frum

b) In medium and Jower potential
areas, natural population qgrowth is aug-
mented by increasing in-migration from
crowded high potential areas. In some

areas this trend reverses the pattern of 30
years aqo when migration to high potential
areas was dominant.. Some intensification
in Farming occurs as well as extersion of
areas.

farming into increasingly marginal

{n addition previously reserved lands are
being cultivated. Local energy supplies
are a problem in areas where land clearing

has reduced woodland cover. Soil loss and
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IMPLICATIONS OF RESOURCE USE TRENDS

overgrazing are approaching critical pro-
portions.
c} On grazing lands of generally

lower potential, livestock numbers continue
well beyond the carrying capacity of the
range. A gradual deterioration of ramnge~
land is typical of East African dry areas.
In a number of localities there is severe
degradation. Many of the new boreholes
drilled to tap ground water supplies are in
this zone and in some cases have contrib-
uted to the degradation of
them by attracting aid
qrazing herds.

areas around
concentrating

d) Surface water is a scarce re-
source and increasingly polluted. Lakes,

rivers, and coastal areas are the recipi-
of mostly untreated industrial ard
waste which hamms wildlife and

Cempetition for use of water is
In

ents
damestic

fisheries.
already important in some urban areas.
manqr oves,

selected coastal coral ,

and beach resources are showing early dan-

areas,
ger signs of destruction.

Fast
fuel
energy until about 2000. local and region-
al deficiencies, however, already a
problem, especially in the drier areas and

in
for

Total wood resources
are probably sufficient

e)

Africa
are
around major cities.

f)  Protected areas have been mostly
well maintained by the quvermments of the

region but
from the pressures noted above.

increasingly uwder stress
Import ant

are

species of plants and animals are endan-
gered both within and outside the protected
areas. MWildlife is increasingly being con-
fined to game parks and management of these
dif ficult by Lhis fact

pressures on the parks

areas is made more
ard the increasing

from competing land uses.

g) Urban growth continues at high
rates ad in the last decade or so

Previous Puge Blasnk



secondary cities are growing as quickly as
the primate cities, especially in Kenya and
Tanzania. Accompanying this growth are the
intensifying problems of urban umemployment
and waste disposal.

h) Food production per capita is de-
clining. The food deficit is not now com-

pensated for by comparable increase in
cash-earning exports and as a result a sig-
nificant food deficit situation looms on
the horizon. Although during years when
rainfall is qood there will probably be
little difficulty, drought years will be a
major problem. 1In that the region's cli~
mate is prone to periodic rainfall defi-
cits, intermittent and persistent food
shortages will inevitably occur.

i) Population growth continues to
lie beneath all of these resource issues.
Although the implications of such growth
are implicitly stated in all trends, it is
explicit mention as

important to make

well,

Policy Implications

Policy recommendations emerge at two
levels. Five broadly based needs are
noted, followed by brief statements of more

specific action proposals. The recommenda-

tions are stated in general terms rather
than site specific or action specific
terms. Before any actual implementation

can take place, more detailed planning and
policy consideration would need to be car-

ried out by appropriate aychorities.

The needs and recommendatb ions are:

a) Productivity

There is need for woverall
nolicies directed st the maintenance and
improvement in productivity of the natural
resource base, especially in the high ad
medium potential zunes. Needed actions:
adjust pricing and incen-
tives for food production.

On one hand, some urban food
subsidies are probably re-
quired. On the other hamd,
more food would be grown if
prices paid to farmers were
higher;

higher Ffamm incomes
available which will allow
local producers to purchase
fertilizer and other inputs
to increase production as
well as conserve land;

make

expand access to agricultur-
al credit and improve rural
marketing to increase pro-
ductivity and thereby de-
crease resource degradation;

carry out a thorough review
of incentives for s.il con-
servation measures. Sub-
stantial success has been
achieved in isolated places

for soil conservation.
These experiences should be
evaluated and vigorously
publicized;

in-

develop incentives for

creased tree planting, ncc
only to increase wood pro-
duct ion but to preserve soil
as well;

review charcoal and fuelwood
pricing so that price will
both encourgae conservation

of fuelwood and encourage
adoption of fuel efficient
d-vices for cocking and
. 2ating.

b) Resource use conflict

There is need for national
mechanisms to identify key resource use
conflicts as well as to develop mears to
mediate and perhaps resolve at least some
of them. Needed actions:



management perspective

share land use planning for

parks, park buffer areas,
and agricultural/pastoral
land in the vicinity of
parks. The cxample in

Tanzania of the Ngorongoro
Conservation area is an

excellent r.rototype;

assess ways in which bene-
fits from parks can be paid
directly to residents in ard
around park areas;

develop cconomical ly
productive uses of park re-

more

sources, for cexample, cul-
ling of surplus animals to

sell for meat;

integrate land use planning
whereby conflicts  becween
plams to clear new land and
goals to preserve habitat,
forests, and protected areas
are cased. Water use and

coastal resources also re-
quire this integrated
approach.

Resource issues in develop-

ment planning

the

needs to be

resource
built

Increasingly

into the process of development planning at

every level.
skills

need to be

with
involved with the key

Personnel appropriate

planning and finance departments in govern-

ment .

Needed actions:

hetter data necds
to be made available to lo-
i.e., regions
districts,
catchment

resource

cal planners,

or provinces,
vil lage councils,
planning units, etc.
pre-project resource impact
assessment needs to become a
routine procedure, especial -
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d)

related
and

activities
soil, trees,

ly for
to water,

rangeland use.

impact of development activ-
ities on resources requires

close attention at every
stage of the development
process.

Institutional

infrastructure

There is need for new fomms

of institutional development to deal with
the emerging problems, both within govern-

ment and within the private sector.

act ions:

Needed

growing urban areas call for
of monitorirg,
and enforcement

new forms
regulation,

with particular focus on in-
dustrial pressures;

greater involvement of the
private sector and voluntary
organizations woild help.
Private groups in Kenya have
had considerable success in
tree planting; small busi-
nesses increasingly are en-
gaged in industrial activity
wvhich is an important dimen-
sion of resource use;

good resource developuent
and management requires the
understanding cof key link-
ages between and among pri-
vate and public sectors and
the enhancement of resource
utilization from the per-
of both resource
resource maniger.
ef-

spect ive
user and
Such linkages are more

fectively achieved at the
district and local levels
where development planning
is increasimgly taking
place.



f) More and better information

The
resource information.
for more data or morc research.
however, need for a limited objective:
of some key issues

region needs improved
It is trite to call
There is,
on-
the-ground assessment.
outlined above on a sample basis as well as
longitudinal data runs in a few selected
areas. If specific information were avail-
able, based on a few case studies of
changes in resource use, planners would be
better sble to generalize from these exam-
ples for a nation or even the region as a
whole. Needed action:
strengthen monitoring
ability for university and
research institutions;

cap-

monitoring cap-
national envi-
institutions

strengthen
ability for
rommental
(i.e.,
Environment

Nat ional
Human

Kenya's
and
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Tanzania's Institute of

Resource Assessment);

strengthen data
capability for

tries including water, agri-
livestock, fores-

management
key minis-

culture,
try, etec.;

implement mearms to communi-

cate nature of resource
trends on regular basis to
policy and planning offi-
cials.

Experience elsewhere in the world has
shown that people and institutions adapt
but slowly to chamging resource situations.
Already the people and govermments of East
Africa are adjusting to the new levels of
land use and population demsity. But, in
our judgment, the quickening pace of demo-
graphic change needs to be matched by new
approaches to the
scurce base on which the 110 mil lion people
will depend in the year 2000.

management of the re-
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