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PREFACE
 

This study establishes broad bench- solve East Africa's resource problems. In­

marks for past resource trends and future stead, resolution will emerge only through 

resource use projections in five nations in collective action among varied and diverse 

Eastern Africa. Though many of the re- instititions. 

gion's trends are ominous, especially in 

deforestation, agricultural yields, soil There are several unique aspects to 

erosion, population growth, and availabil- the study. First, it is based on the pre­

ity of productive agricultural land, there mise tnat only by looking at interactions 

is also reason for hope. Land users, gov- among sectors will successful and sustain­

eminent officers, and donor agencies have able forms of development begin to occur. 

begun to understand the nature of resource We have chosen a five country region, but 

pressures, popular mobilization programs the same approach can aid should be applied 

have been initiated, procedures for im- at more detailed levels to meet local 

proved resource management are general ly needs. Srcond, a conscious attempt has 

being discussed and adopted, local institu- been made to uSe visual as well as verbal 

tions witi. capability to analyze, monitor, communications. The maps, charts, and 

and regulate resource use are slowly ex- graphs are central to the presentation and 

pandinq. The major unanswered question is carry the report's primary message. Third, 

whether new policies and practices will the maps are a unique compilation of infor­

evolve quickly enough to arrest current de- mation not previously presented in any sim­

clines and eventually bring about stability ilar format. Fourth, the data are packaged 

in what is now a pruecarious resource situa- in forms which will be meaniigful to deci­

tion. This study concludes 'hat the sion makers and policy makers in the hope 

current position is not without hope. How- of stimulating greater action within both 

ever, major actions and inwestments will be the resource ,anagement aid development 

required on the part of national govern- communities of the region. 

ments, local land users, and the private 

sector if future generations of East Several individuals have been instru-

Africans are to have a future. mental in supporting this publication. 

Central to its conception have been Jeff 

ihis study has evolved From the work Ischirley and Hugh Muller it) the National 

of many organizations and individuals too Park Service as well as Molly Kux in USAID. 

numerous to mention. It has brought to- Without their vision and backing, the pro­

gether a unique mix of instiLutions: in ject would never have bepn possible. An­

the public sector--African govertnents, the other crucial ingredient was data collec-

International Affairs Division of the U.S. tion, sifting, analysis, aid presentation 

Natioial Park Service and the Office of in visual form. This major work has been 

Forestry, Environment , and Nitural accomplished under the leadership of Run 

Resources in the U.S. Agency for Interna- Eastman, IN Fast, Lori Sklut, Jeffrey 

tional Development. In the nongovernmental Steinberg aid Anne Gibson, al I in the Clark 

sector part icipants have included private University School of Geography Cartography 

voluntary organizations, consulting firms, Lab. They have pioneered a distinctive set 

a private university, and a nuner of of visuals which will command considerable 

African research groups which work either attention. Supplementary data Fur both 

in academic or parastatal settings. The visuals aid text were provided by Random 

study's inst itul inial col laboration under- DuBois (University of Chicago) aid [ilT 

lines the important point that no single W_er (University of Wisconsin). Dan 

institution or individual has the necessary lunstall of the World Resources Istitute 

skills, inform'tion of Financial backing to offered timely and extremely helpful 

ix 



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 Ihanou, 
Shajaat Ali, Eliaz 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 ad 
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 done here so that decision 
makers at all levels will better understand
 
the interactions that are occurring in the
 

region. 

Leonard Berry
 

Richard B. Ford
 
Harry Steward
 

Clark University
 

Worcester, MA 01610
 



INTRODUCTION
 

Background generally felt in other East African coun­
tries as well. 

In 1971, Tanzania celebrated its first
 

decade of independence. These were buoyant Unfortunately for the region, the eu­
days in East Africa. Petroleum sold for phoria was not to last. While the D.C.'s 
$2.00 a barrel, the raiis in the sixties toured their former territories and talked 
had been abundant and therefore livestock with old friends, seeds of change, though 
health and food production had been good, not yet apparent, were sprouting. Some 
population for the reqior, (1969) stood at a changes came from external sources and were 
manageable forty million, the East African beyond the control of anyone in East Afri­
community was functioning well enough, the ca. Other forces came from within. A de­
governments of the region were generally cade later, East Africa would be a vecy 
stable, wildlife had sufficient access to different place. 
habitat to maintain rumbers and lifestyle. 
For Tanzania, President Nyerere's inspiring By the early 1980's, petroleum had 
Arusha Declaration was but four years old risen in price more than 15 fold with dev­
and the bloom had not yet slipped away from asting impacts on agriculture, transporta­
his vision of UIjamaa. tion, energy, and water supply. A series 

of droughts in the mid-seventies crippled 
To proclaim the accomplishments of livestock numbers and cut deeply into food 

Tanzania's first independent decade, production. A tragic revolution in Ugaida 
Mwalimu* extended invitat ions to British and subsequent war destroyed Uganda's pre­
colonial ofricials who had previously viously productive economy and cost Tan­
served Tanganyika -- it has been lanzania zania something like $500 million intfor­
since 1964 -- as district commissioners. eign exchange to finance the war of lihera­
D.C.'s are notoriously a rugged, no non- tion. Human population began to reflect 
sense lot. Anxious to see how "their" dis- improved health practices and growth rates 
tricts were faring after ten years without incieased sharply -- by 1983 the region's 
them, many returned. Almost without excep- population was 63 million (65 percent rise 
tion, the former D.C.'s were impressed with in 14 years). The East African Community 
the progress Tanzania had achieved. Most had collapsed with its previously good 
notable was education where school enroll-- regional cooperation and trade coming to a 
ments had soared and literacy rates in- standstill. Turmoil in nearby countries 
creased dramatically. Food production was (Somalia, Ethiopia, Zimbabwe) disrupted 
good, rural health and water programs ex- trade and in some cases created a substan­
panding, roads arid rails in generally good tial dependent refugee populat ion vh ich 
order, national parks and protected areas placed still additirnal strains on the 
expanding, currency stable, and trade with- legion's burdened resources. 
in the regioi as well as export of cash 
crops increasing. (Personal communications In the context of this dramatic shift 
from one of the former D.C.'s, Dr. H... from an early independence of optimism to 
Cooke). Ihe buoyance of the sixties was a later indepeidence of economic and 

* Mwalimu means "great teacher" in Kiswahili and is the affectionate term by which Tanzanials 

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 focus on 
particular sectors (food or energy) or one 
resource (petroleum, water, or forests), 
and attempt a global 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. It 
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 trenela in 
the use or 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 'evel profes­
sionals and government 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 leaders, journalists and 
others whose decisions will affect the 
well-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 microcosmic 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 
more general development planning with 
strong economic and political factors usu­

ally preeminent. This report seeks to 
provide policy-makers with a contextual 
framework of resource use and trends for 
improving development projects, regional 
planning, and resource use planning and 
management. 

Principal Findings
 

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

-2­



FIGURE 1
 

"-3­



1. Pressure on the Land. 3. Growth in Human Population.
 

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 livit,g from a 
constant or even shrinking re-
source base. Livestock numbers 
on grazing lands are Increasing. 
These new stock numbcrs are pos-
sibly acceptable whern the rains 
are good. In time of drought, 
however, the number- clearly ex-


ceed the support ci-pacity of 'he 
range. Pressure3 on marginal 
(arid and semi-arid lands) are 
increasing as pf ople move in 
search of more aJ better land. 
Soil loss is incieasing, larqely 
because marginal lands are being 
used for agriculture. Wildlife 
are losing out to expansion in 
agricultural and grazing prac-

tices. Cash crcps and food crops 


compete for the same land. 

2. Pressure on Water Resources. 


Parallel to land pressure is con-
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 
are filling with silt prema-

turely; coastal areas adjacent to 

river mouths are suffering due to 
beach siltation, depletion of 

fishing, and destruction of cor3l 
and mangrove areas. IJrban 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 a d Lowns such as 
Kisumu, Eldoret, Tanga, Webuye, 
Kigali, Nakuru, and Ihika. 


Underlying both water and land 

press-re are people pressures. 

Birth rates continue at high 
levels; mortality rates are drop­

ping. The net effect is rising 
population growth rates. 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 crepte signif­

icantly higher rates of urban 
expansion. As cities grow, so do 
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 separately, 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 well as 

to provide woodfuel. Reduced vegetation 
affects water supply in two ways: in­

creased siltation and decreased absorptive 
capacity of the soil. The rsult 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
 

of examples. Rather, it is to suggest that
 

because each problem touches on virtually
 

all aspects of resource issues, so solu­
tions and policies must integrate all tech­
nical and socioeconomic political dimen­

sions.
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One way to consider increased linkages 
is to examine some of the subthemes which 
lie within the three larger trends. They 
include: 

1. 	 Land 

(a) 	Per capita agricultural land is 
decreasing. 

In 	 the last decade, average 

arable land, per capita ir 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 land per capita is 
now .89 ha.; by 2000 it will have 


declined to .3 ha. 

(b) 	Food production, per capita, is 
declining, 

Reduction, per capita, of arable 
land is not automatically a prob-
1cm. However, there has been no 


simultaneous increase in techriol-
ogy or othur inputs for agricul-

ture. As a result, food produc­
tion, per capita, is getting 

smaller for the region. Analysis 
of this downward trend is corn-

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 capita food out-
put. Individual statistics for 
-. of five East Afiicanach the 


countries are presented in 

Figures 10 and 11. 


(c) 	More pressure on marginal lands 

and urban areas. 


Population increase is spilling 
over 	into less productive or more 


intensely used areas. Giowth 
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 
notcd in Figures 6 and 7. For­
ests and woodlands are disappear­
ing because of increased land 
pressure. 

(d) 	Growth of livestock numbers.
 

Wildlife are generally with­
drawing into protected areas be­
cause pastoralists and farmers 
are gradually encroaching on 

wildlife habitat. Whereas the 

region in the 1950's could be 
characterized as a sea of wild­
life with intermittent human 
settlements, much of the region 
tuday is a vast ocean of human 
settlements with occasional 
stands of wildlife, protected
 

forest, anid preserved natural 
habitat. 

(e) 	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, 
cheetas, and rhinos seem to be 
particularly at risk although 
data are inconclusive for actual 
numbers. Gorillas in Rwanda are 
stabilized for the moment though 
continued protective efforts will 
be required. The larger problem 
seems to be that wildlands are 
not yet integrated into overall 
land 	 use plans and local liveli­
hood systems. The lack of inte­
gration means that habitat en­

croachment continues and wilI 
continue. As habitat disappears, 
so will its occupants. 
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2. 	 Water 

(a) Deterioration in moist areas. 

Soil loss in areas ., high qgri-

cultural potential is a tela-
tively new trend and seems to he 
accelerating. Although compre-
hensive data are not. presently 
available, sediment at ion rates 
are increasing in watersheds of 
high and medium potential areas. 
Silt and sedimfmitat ion, espe-

cially in filling of reservoirs, 
is becoming severe. 

(b) 	 Deterioration in arid and semi-
arid lands. 

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 issue is that bore-
holes attract people and live-
stock, thereby increasing stress 
on vegetation. Large numbers in­
crease vulnerability so that in 
time of ecological stress, live­
stock, people, aid habitat are 
significantly more at risk than a 
decade ago. Increased qrazing 
pressures also are adding to soil 
loss in semi-arid areas which, in 
turn, increases sedimentation in 
rivers, 


(c) 	 Conflicts and water use. 

Urban aid industrial water uses 
are creating problems, especially 
along the coast, adjacent to per-
imeters of inland lakes and near 
rivers and streams. Pollution 
inventories arc zpisodic but in-
dicative of a growing series of 
problems. Water supply is also a 

problem for rapidly growing 
cities aid towns. Finally, water 
systems are riot keeping pace with 
increases in population aid it 

appears that national goals for 
water supplies for the end of the 
century mpi 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) 	 Population growth. 

A high of 4 percent annual growth 
in Kenya aid rates of mostly 3 
percent or more (2.5 percent in 
Burundi is the exception) is of 

continuing concern. The region's 
population, now approximately 63 
mil lion, will essentially double 
in the next 20 years for a pro­
jected total of 109 million ini 
2000. Before zero population 
will be achieved in the 22nd 

century, the region's population 
will be over 400 million. 

(b) 	 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 age, continuing 
through 2000. Dependent popula­

tion of young people alone by 
2000 	 is projected to be approxi­

mately 55 million which is about 
the same as the total population 
at present. Fifty percent depen­
dents tax the productive ability 
of the working population. 

(c) 	 Growth of urban population. 

Urban areas are growing much 
faster than population as a 
whole. Urban growth is also ex­
tending to some of the smaller 
regional towns. Iwo dramatic 
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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 pupulation 

is projected to be 12 million, 

whereas total growth rates for 
the region are 7 to 8 percent. 

Data Problems
 

In the midst of identifying resource 

trends, it is important to acknowledge a 

number of uncertainties arid inconsistencies 

in the region's informnation base. These 

difficulties include: 

1. Data Availability 


Any set of trends arid projections 

must necessarily rely on avail-

able dta. Although East Africa, 
relative to other developing 

nations, is moderately rich in 

data, resource information is 
still uneven in quality, quan-

tity, and consistency. For ex-
ample, none of the five countries 


has basic census data for trends 

in wildlife or livestock. Longi-


tudinal data for vegetational 

change since independence in any 
of the five nations is a matter 
of inference arid calculated esti-
mates. Such data shortcomings 

must be factored into the weight 

given to these trend analyses. 


2. Regional Comparability. 


To develop trends for a region 

requires comparable data in terms 

of dates, instruments, arid 
methodologies. Such comparabil-

ity is simply not available for 
East Africa. For example, wild-
life information exists as a 

series of individual studies 

rather than region-wide compari-
sons. Water data, food produc-

tion information, forestry loss, 
and soil erosion ure available as 

bits rather than a full picture. 

The only possible exception is 

human population data for which 

there is reasonably good informa­

tion throughout the region. As a 
result, this study may more accu­

rately be termed a series of 

national 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 continue and as many unantic­
ipated events will undoubtedly 
take place, the projections are 
inherently tentative. Nonethe­

less, the treiv analyses anid pro­

jections do show policy aid plan­

ning officials the direction in 

which the resource base is movir 
aid what may happen if present 
policies continue. To this end, 

the projection: provide a valu­

able planning tool for those 

working in policy and investment 
efforts.
 

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 Uganda, 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 enifoLed 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

erally realized in the region. Kenya's 

President, Daniel arap oi, has led a 
widely publicized personal campaign to 

build bench terraces and cut-off drairs; 

Rwanda's President, Major General Juvenal 
labyarimana has been vigorous in planting 
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trees and implementing energy conservation 
programs; Tanzania's President Julius 
Nyetere has been a solid and persistent 
voice safeguarding agriculture arid forest 
resources. Rwanda reports encouraging 
results in the application of techniques in 
agro-forestry. Kenya's Integrated Project 
on Arid Lands (IPAL; has developed several 
sound land management strategies for 
increasing production and preserving 
habitat in the regin's dry areas. 

Other success stories deal with small 
farmer activity. Small irrigation in and 
around Nairobi has proved successful fur 

market garden production arid 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 
becomes clear that resource management 

assumes a critical role in any plan or 
assessment for local, national or regional 

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" years, the 
trends illuminate a vastly weakened cap­
ability to deal with the inevitable "bad" 
years. Land pressure, population concen­
trations, fueiwood depletion, food produc­
tion strains, habitat chaige, and water 
shortages are all gradually creeping. They 
expand in quiet yet persistent ways that 
may not be apparent to the casual or fre­
quent observer. Yet the creeping contin­
ues, illuminated only when drought, war 

recession or crop failure exposes the vul­
nerability they have created. 

Action is required. It demands the 
political support of the region's leader­
ship, popular backing from the broadest 
possible base in both rural and urban 
areas, 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 
,kilis. 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. 
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CHAPTER 1 THE EAST AFRICA REGION
 

Regional Definition 


For this study the region of East 

Africa includes five nations: Kenya, lan-

zania, l1ganda, Rwanda, and Burundi (see 
Figure 1). For veteran Africanists, East 
Africa is sometimes limited to the three 

members of the former East African Commun-
ity (Kenya, Tanzania, and Uganda). How-

ever, the growing regional linkages emerg-
ing among the old EAC members and Rwanda 
and Burundi suggest that this study will 
have more value by including all five 

nations. There are several bonds of 
commonality, 

All five share a qenerally similar 
time span of colonial domin!1tion, 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 European languages 
are found, Kiswahili is gradually becoming 
a lingua franca for the entire region, at 
least for commercial purposes. At present, 

Kiswahili is the national language of Tan-
zania. It is widely used in Kenya, espe-
cially in central and coastal areas. In-
creasinq economic contact between the coast 
and the interior are rapidly expanding both 
the language and the culture. for example, 
most small merchants and traders in 
Kampala, Bujumburu, and Kigali have a rudi-
mentary workinq knowledge of Kiswahili. 

Economic ties and trade strengthen the 

region's identity. During colonial times, 
British domination of the East African 

Community and Belgian control of Rwanda and
 

Burundi kept the two separate. he three
 

EAC members looked to British institutions 
as a means of identity; Belgian policies 

pulled Rwanda and Burundi toward Kivu and 

other parts of the former Belgian Congo. 
From the 196s, political independence, 
combined with economic dependence on the 

ports of Dar es Salaam and Mombasa, brought 
the five nations much closer together. 
Goods carried uy road and rail provide 
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 Tanzania are 
also heavily dependent upon port access. 

A final commonality is rural liveli­
hoods and an economic dependence on agri­
cultural exports, as noted in Table 2. 
Approximately one half the cash value of 
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 country is earned 

through cash crop exports. 

Though there are commnn characteris­
tics and similarities in the region, there 
are also differences. For example, Rwanda 
and Burundi are tiny in physical size while 
Tanzania is quite large (Tanzania has 37 

times more land than Rwanda). Population 
densities are much greater in Rwanda than, 
for example, in Tanzania. The vegetation 

is also varied. Although it is dominated 
by typical plateau savanna and thorn bush 
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. 
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TABLE 1 PHYSIOGRAPHIC REGIONS 

(1) The Highlands 

The mountain areas of East Africa )ccur mostly around the Rift Val ley zones, although 
old volcanoes such as Kilimanjaro and Heru in Tanzania and Mt. Kenya in Kenya are promirent. 
The southern highlands of Tanzania also extend well beyond the immediate rift zone. Some 
soils of the highland areas are derived from volcanic riatlerials arid this feature, together 
with the high rainfall, result in a high level of productivity of the natural environment. 
Population dennities are generally high. 

(2) The Rift Valley
 

;he Rift Valley of East Africa is clearly one of the physiugraphic wonders of the world. 
It ex:-eds through this region, in two arcs, each characterized by a lake-filltd trough 70 
kilomc'ers to 150 kilometers across arid 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 arrd human population is light. The valley marirs are 
wooded at hiqhest elevations arid merge into the highland zone. 

(3) The Lake Victoria Basirr 

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

(4) The Plateaus of East Africa (The Central Plateau, the Eastern Plateau, the Uganda 
Plateau arid 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 or the plateau are 
quite varied hut soi;s are of only moderate potential and large areas have only modest annual 
precipitation. Much of the central plateau in Tanzania is covered by tsetse infested thorn 
bush ard even larger areas of the eastern plateau in Kenya have rainfall totals (250-500 mm.) 
or a range too small for arable agriculture. The major game preserves of the region are 
located in this physiographic zone. Human population is generally sparse. 

(5) The Coastal Zone 

The coastal zone whiich includes the offshore islands of Zanzibar and Pemba is a distinc­
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 northerr 
coast and the flat plairrs in eastern Kenya. 

(6) The River Basins 

The East African region is the source of two of the world's great rivers, the Nile arid 
the Zaire (Congo). But the regional rivers including the Tana, Fanarani, Wami, Athi, Rufiji, 
Kegera arid Ruwuma are probably more important in terms of local resources. Ihe Nile, dis­
charging rorthwards through a series of lakes already produces all of Uganda's electricity 
and has sigrnificant future potential for hydropower. The regional rivers originatirrj in the 
well-watered uplands cross the drier plateau areas where there is irrigation arid hydro poten­
tial. Three rivers, the Tana, Rufiji arnd Wami, have significant deltas. Ironically, inone of 
the rivers supports heavy population concentrations though the region of the Rufiji basin in 
southern Tanzania is generally well popilated. 
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TABLE 2 ROLE OF AGRICULTURE AND CASH CROPS 	IN NAIIONAL ECONOMIES
 

Agriculture as Percentage of total Percentage of foreign 
a perceiitage population in rural exchange derived From 
of GDP areas all cash crops 

1977 1977 	 1975-1977
 

Kenya 41 87 53.9 

1anzania 44 90 80.4 

Ugatnda 54 89 96.3
 

Rwanda 	 46 95 65.3 

Burundi 64 98 	 94.2 

Source: U.S. Department of Agriculture, 1983.
 

TABLE 3 AREA AND POPULATION
 

1983 Estimated 

Date of Total Area Population Pop. Density 
Independence (sq. km.) (thousands) (People/sq. km.) 

Kenya 1963 582,750 18,600 31.9
 

Tanzania 1961 939,652 20,500 21.8
 

Uganda 1962 235,690 14,100 59.8
 

Rwanda 1962 25,900 5,600 216.2
 

Burundi 1962 28,490 4,500 
 158.0
 

1,812,482 	 63,300 35 Weighted
 

Average
 

Source: U.N. Statistical Year Book, 1983.
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From an economic ard social viewpoint, 
the nations also vary. Kenya's economy has 

developed the largest manufacturing cap-
ability and is also the most diversified, 
The other four have much lower per capita 
gross national products. Rwarda and Burun-
di have a productive agricultural economy 
but a lo,: level of GNP per capito, partly 
because of the low level of activity in 
other sectors of the economy and partly 

TABLE 4 SELECTED SOCIAL AND ECONOMIC STATISTICS
 

GNP 
Million $US 

1980 

Kenya 6769 

Tanzania 4919 

Uganda 2778 

Rwanda 1156 

Burundi 881 

GNP 

Average Annual 

Growth Rate 


1960-1981 
age 

2.9 

1.9 

0.6 

1.7 


2.4 


GNP 
per 

capita 


1981 
US $ 

420 

280 

220 

250 


230 


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

ences, however, agriculture arid pastoralism 
dominate all five national eonnomies; manu­
facturing and industrial output are small; 
exports are mostly agricultural cojnmiodi­
ties. All five [at ils race a major 
struggle to improve the subsistence stan­
dards of living of many of their citizeir3. 

Development 
Assistance 
per capita 

1979 
us $ 

22.7 

D6fense 
Expenditure 
per capita 

1979 
US $ 

13 

Adult 
Literacy 
Rate 

1977 

55 

32.2 15 66 

2.9 NA 52 

29.9 2 50 

23.0 NA 25 

Sources: World Bank World Development Report. 1982, 1983.
 

World Bank Accelerated Development in Sub-Saharan Africa. 1981. 
Sivard, Ruth. World Monetary and Social Expenditures. 1983. 
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The population map (Figure 5) irdi- Ethnic Composition 
cates that the regio is characterized by 
"islands" of dense population floating iii 
"seas" of less densely peopled areas. The 

highly populated areas typical ly have den-
sities of over 150 persons per squ, 
kilometer arid the low density areas from 1 
to 10 per square kilometer. lanzaoia and 
Uganda generally have larger areas with 
inoderatto populat ion densities while Rwanida 
and Burtndi have highly coricentrated dersi-
ties. Kenya has some pockets with gceat 
concentrat ions but :lso has the most area 
in the region which is thinily settled, 

The islands of dense popuIatoin are 
mostly in) highlarnd areas with substantial 
arid reliable rainfall. As the region de-
rives its livelihood muostly from agrieuI l-
tore, good raiiifal I is esseit ial to itit or-
sive Iaid] use. lit addii r, the elevat, ion 

provides warm days aiid uro I iiights or Hii 
ideal climate toi pridtuce expo[t crops stch 
as tea amK| co ffee. These pioducL ivt, zones 
have atti acted miaiy ptuple. 

the "seas" of mode rate to low popiIa-
tiri deisit ies aru qeci al ly di itr arid pl-
Leau aras with less rairifal I (250mnrin to 
75tlinum) al, highe r t empe ratumres . With 
hutte icIimat e pat t errs, evapot raruspi rat ion 
increases ait] aoiculture becomes less pro-
duct. lye. liadit ijoal ly, these more margin-

a] areas have supportud pastoralists aiid 
wildlife. in early days, whenr human popu-
lot ion pressor es were modte rate, theso 
grazing areas provided a glood life for 
nomadic people. Moare receirt t>, ir licoilt ore 
has begun to spill over intoi the matgqiial 
lards, thereby plariig iicreased prossore 
on the rangel inds aid] the ir users, 

Ihe dive rs it ies Of ttu req io ate 
based oi the wide dif Feerces in the atu-
[al features of topojqraphy, srils, rairefall 
and vegetatim aid ever innioe umphsized by 

the ariqe Of human uses of this varied xe-

sour c base. 

The map of etkiic boundaries (Figure 
3) provides an overview of cultural varie­
ties that have become traditional to the 
area. The map locates the three major cul­
ture groups that have made the region an) 
extensive meet. ir(I i]roiUd arix] zone of inter­
act ion. the largest group, both in terms 
of physical extent and iumbers, are those 
who !-peak one of tihe Bantu family of Ian­
quages. They are thought to have arrived 
from ceiit ra parts of Afr'i ca beginning] 
about I,foo years ago or even earlier. As 
they populated the region, their skills in 
iron workiig aixl their generally central­
ized political traditions gave them soprem­
acy aver bortrirs aix] gatherers who had pre­
viosly lived there. Bartu speakers are 
ieneralty agrijituitoalist-s lxliugh many have 
Iearned skil Is ini livestock management. from 

ieighbors . Sorme of the Batitu speak iixj 
groups, such as the Buganda, developed 
gIreat. kiiiicJoms aid iuIed huqe populat.roiis 
aid_ large aimounts of tetii t.oy. 

Ihe second pr Lmii t gLoup are Lie 
Nilotes aiel a ielaLed group know as Nilo-
Ilamuuites . They trace their uaigi aid take 
tihe iir ame from the Nile Val Iey, to th 

fort h. Nilot es tend to De agricUItUraiists 
and pastoralists while the Nilo-Ilamites are 
qeieral ly tal I pastoral ists with traditions 
of migrant livestock management. as their 
basic lifestyle. Nilotic migrat.ions 
brought them into the region somet. tne dur­
irg the sixt eenth arid seventeenth centur­
ile. Because their livelihood system gen­
eral Iy prefe rred semi-arid ecosystems, 
there seems iot t.o have beei a irnified 
major as sau It or conifr'ontation with the 
Bat u speaking agricultural ists. :I-ove r , 

even t.hu best. of compiement aiy systetms have 
produc-ed ext eitsive compe., it. ioii aid local 

:ur1flicL. s. Disput.es, for example, between 

the Bantu speakiirl lhitu aid Lhe" Nilot. ic 

Watutsi in Rwaiida dt Bt uridi are well 

known. LompeI.it. io amni i Kenya's Nilotic 
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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 
important. Their nomadic exploits of cour-
age and daring are well respected among 
Bantu speakers and Nilotes alike. Their 
ethnic and linguistic association with the 
nation of Somalia has sometimes 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 
and even Rwanda arid Burundi. For example, 
the land-locked status of Rwanda and Burun-
di makes the two nations almost totally de-
pendent on truck transportation to supply 
petroleum, manwufactured goods, arid imported 
foodstu ffs. A siqnificant portion of these 
trucks are driver anid sometimes owned by 
Somalis. 

The colonial territories in 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 dorinated south-
ern group of states (Rwanda, Burundi, arid 
lanrganyika) and a British dominated nrorth-
ern group of Kenya arid Uganda. The divi-
sion between the territories cut across 
man)y previously established ethnic terri-
tories. For example, European colonial 
boundaries cut through the middle of two 
different pastoral groups: the Masai and 
the Karamajorng. As these borders subse-
quently would become national boundaries, 
their significance is a major influence on 
the region's history. 

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

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 
remained essentially isolated from the 
European economy. 

Although the basic pattern of national 
boundaries was established nearly 100 years 
ago, the end of World War I 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 
adjustments set !he stage for British 
colonial administrators to sponsor an East. 
African Community among Uganda, Kenya arid 
Tanzania. This community continued to 
function after independence until the mid­
19 70s when differing political aid econcomic 
practices of the countries eventually led 
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 
Kenya and northern Tanzania. Since ide­
pendence, the national governments have 
retained must of the resource management 
funrctions, though each national governiment 
has followed a different policy. In Tan­
zania, major decisions about local agricul­
ture were made by the national government 
as part of the Ujamaa village program while 
foreign ownership of natural resources was 
actively discouraged. In Kenya, large 
individually owned farms cortinue to be a, 
important part of the agricultural system, 
while in Rwanda and Burundi tiny household 
farms of a traditional nature continue to 
dominate resource use. 
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CHAPTER 2 FORCES DRIVING RESOURCE USE
 

Introduction 

Three main forces drive resource use 
in East Africa: 

.. , 	 growing numbers of people and 
their distribution; 

economic development, social 
change and rising popular 
expectations; 

... internationvi forces which 
impact national and local 
economies. 

The forces are complex and not easily 

disaggregated into simple cause and effect 
relationshipr. It is clear that a number 
of trends in the middle part of Lhis cen-
tury resulted in significantly -arger num­

bers of people. The 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 arid then later 
increased movement of people from moist to 
drier areas. Over the same period, global 
and national 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/or wage 
employment arid 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: in 
1960, the region's averaqe literacy rate 
was less than 20 percent and roughly one 
third of the primary age children went to 

school; by 1980, adult literacy had risen 
to over 50 percent arid as many as 70 per-
cent of the region's primary age children 

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, 
thus greatly impacting the cost of many 

goods in both the commercial and informal 
sectors (see Figure 12). Consumer prices 

followed suit. As none of tLe five East 
African nations produces oil, the OPEC 
pricing has had especially heavy impact. 
Figure 4 indicates some of these price 
changes, noting, for example, that in less 

than 10 years prices in Kenya aid Rwanda 
have more than doubled; for Tanzania and 
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. 

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 
arid scattered in the 17th and 18th centu­
ries, especially compared with West ard 
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. Figures for Kenya and Uganda 
sugqest that the increases over the eighty 
year period approached 400 percent. Even 
more striking are growth ratcs of the last 

15 years when the overall population in­
creased fromi 40 million (1967-69) to 62 
million (estimate for 1984). ihis growth 
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TABLE 5 POPULATION ESTIMATES AND CENSUSES 1902-1980 (in thousands)
 

Gr owt h 

1957- 1967- Rates Estimate 
1902 1913 1948 1962 1969 1980 1980 2000 

Burundi 2,400 3,5004 4,097 2.5% 6,000
 

Kenya 4,000 5,600 8,6361 10,9424 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 22,740 39,394 56,411 109,000
 

1 1962 2 1957 3 1959 4 1969 5 1967
 

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

represents an increase of 55 percent for Current Population Distribution
 
the 15 year period. Examples for individ­
ual countries are even more dramatic. Dur- Figure 5 shows population distribution
 
inq the colonial years, it took roughly 60 for the region. There are four clearly
 
years (1902 to about 1960) for Kenya and identified zones of dense population
 
Uganda to double their population. Fron separated by areas with many fewer people.
 

roughly 1960 to 1980, Kenya, Uganda, and
 
Tanzania all doubled aqain, but this time Dense concentrations are found in:
 
it took only 20 years. If present trends
 
continue, the region's population will --- the highlands of Rwanda and
 
double once again in approximately 22 years Burundi;
 

or in 2008. 

--- the Lake Victoria Basin; 

These population figures assume spe­
cial significance when weighed by the fact --- the highlands of Central 

that the new citizens are sustained largely Kenya and Northern Tan­
by the agricultural output of the natural zania; 

resource base, lhe irony is that, for the
 

most part, technologies used now in small --- and along parts of the coast 
agricultural holdings are not very differ- in southern Kenya, northern 
ent from the technologies of the 1940's Tanzania, around Dar es 
when the population was roughly one third Salaam and in southern Tan­
its present number. zania. 
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Some two thirds of the region's people 
now live in these four areas with popula-
tion densities of over 100 person.; per 
square kilometer. Despite out nigration, 
absolute numbers in these areas continue to 
increase. 

In the Rwanda arid Burundi highlands 
almost the entire population is rural based 
with densities averaging over 300 people 
per square kilometer in upland 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 arid vegetables, 
The lake provided a rich harvest of fish. 
The region has in recent years attracted 
small to medium sized industry including 
coffee arid sugar, processing, textiles and 
paper production, thus diversifying the 
economy. There are a number of rapidly 

growing urban areas with growth rates noted 
from the late 19 60's to the late 1970's in-

eluding Kampala, Mwanza (217%), Kisumu 

(371%), anid Bukuba ('51%). Note 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 arid northern Tvnzania where 
the rich volcanic soils provide the basis 
for productive agriculture in tea, coffee, 
maize, vegetables arid 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 grew 
rapidly, teaching its present population of 
well over one million. It now serves is a 
regional center for all of East Africa. 
Other important towns include Arushu and 

Moshi in Tanzania (70% arid 94% growth rates 
in the 19 7 0s) and Thika (125%) in Kenya. 

The fourth area ot population concen­
tration is along the coast where agricul­
ture provides an economic base and ports 
developed by the colonial powers provide an 
additional catalyst for growth. Dar es 

Salaam and Mombasa are the main urban areas 
(approximately 1,00000 and 450,000 re­
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 langan­

yika) and as the country's main center of 
education and light industry. Ianga on 
Tanzania's north coast and Mtwara to the 
south are also important centers. 

While population is coicentraLed 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 dominiate population 
dynamics: (a) changes in growth and fer­
tility ad (b) the pattern of population 
mobility. Each has significant impact un 

resource use in East Africa. 

a) Changes in growth and fertility 

Tables 5 and 6 present basic 
data. The next to last column in Table 5 
provides present growth rates. Present 
trends continued, these figures project 109 
million people livirn in East Africa in 
2000. These relatively large increases 
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.
 

Eight births for an adult female 
(Kenya) is not only high for Africa but is 
in fact the highest level for any country 
in the world. In contrast, the average 
fertility rote, worldwide, is only 3.9 
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TABLE 6 BIRTH, DEATH AND FERTILITY RATES IN EAST AFRICA
 

Crude Birth Rate 


(Births per thousand 

in population) 


Kenya 54 


Tanzania 46 

Uganda 46 


Rwanda 49 

Burundi 46 


All of Africa
 

(average) 46 


Source: Population Reference Bureau, 1983. 

births per adult female. The region's 

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 8 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 numbers is made up largely of 
young people. The age pyramids show in 
each country a high proportion of the foipu-
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 

Death Rate 


(Deaths per 

thousand 


13 


14 


15 


18 

22 


16 


adulthood. On 


Led continuing 

Total Fertility Rate 

(Average children born 
to adult female if she
 

were to live all child­
bearing years, 15 to 49)
 

8
 

6.5
 

6.1
 

6.9
 

5.9
 

6.5
 

the other hand, the projec­

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 
scIjol age population will be rising 
throughout the 19 90s. For Kenya, school 
age population will rise gradually through 
about 1995 and then taper off. Viewed from 
another perspective, Kenya will have a 
total population 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). These combine to create a 
dependent population in 1995 of 53 percent 
or roughly 15 mil lion. Table 5 notes that 
an already crowded Kenya supported roughly 
16 million total population in 1980. in 15 
years time, the dependent population alone 
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2 

1960 



will be almost as large as the total 1980 

population. 


The 	 implications for providinq social 
services for such a large dependent popula-
tion are staggering. Schools, transporta­
tion, health clinics, arid 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 thay enter the work 
force, which by 2000 will be increasingly 
an urban work force. 

b) 	 The pattern of population mobility 
in East Africa. 

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


TABLE 7 REGIONAL PERCENTAGE OF POPULATION
 

1960 


Kenya 	 26.15 


Tanzania 	 33.28 


Uganda 	 22.20 


Rwanda 	 9.01 


Burundi 	 9.36 


100.00 


Source: UN Statistical Yearbook, 1983.
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Figure 6 shows differential growth in
 
national totals. Kenya is likely to grow 
at a faster rate than its neighbors lan­
zania and Rwanda. Table 7 illustrates the 
changing balance among the five countries. 

In addition, within countries, popula­
tion will tend to grow more rapidly in some 
areas than in others. In aach case, uneven 
growth may create a new potential for mi­
grat ion from areas of high growth to 
others. 

While absolute growth in nuners may 
be significant, the most important 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 
lard anid productive opportunities is a 
major consideration in,migration from one 
rural area to another. 

Vor example, Tanzania's 1957 cei~us 
showed significant migration from drier 
rural areas to more moist rural areas. 
Approximately 400,000 migrants had vulun­
tarily left western aid southern parts of 
the country for the hope of rural employ­
merit in the potentially more productive 

1980 2000 

28.12 31.23 

33.06 33.34 

22.39 20.89 

9.16 8.39 

7.26 6.15 

100.00 100.00 
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areas in eastern and coastal Tanzania. In 
1967, during the next census, the migra-

tions were continuing from drier zones to 
the higher potential regions oi Arusha, 
Tanqa, the coast, arid the watershed of Lake 
Victoria (Maro and Mlay, 1982). At the 
same 	 time, parts of western Tanzania con-
tain 	 large areas of medium potential land 
and 	 m.y already be beginning to be the 
focus of immigration as the more attractive 

eastern and coastal areas are taken, 

Other important rural to rural move­
ments in the region include large numbers 
of Rwandans migrating to southern Uganda 
and movemeits of Kenyans in a first phase 
into the high potential areas of the high-
lands arid 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 
two decades, universal to all of the re-
gion, has heen migration to urban areas, 
especially the primate cities. Figure 7 
(Uruan Population) identifies the present 
ard projected urban populations. Total 
urban population for the region (defined as 
towns greater than 5,000) has grown from 
about 1.2 mil lioo in 1960 to 6.4 mil lion in 
1980 and, if current trends continue, may 
be 25 million in the year 2000. It is of 
course uncertain whether trends 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 indicates, the greatest 
growth, especially in the 19 60s, was in the 
major cities. Nairobi arid Dar es Salaam 
each have grown from about one quarter 
million people in the mid-sixties to nearly 
one million by 1980 (or higher depending on 
estimates). However, the table also shows 
a new trend: rapid growth in middle sized 
cities. The explosive growth of Kisumu 
from 32,000 to 152,000 in ten years is 
matched by Mbeya's six fold increase from 
12,fOO to 76,000 during a similar period. 

At present, the following trends are 
worthy of special note: 

a) population growth will double 
current population by the first 
decade of the twenty first 
century; 

b) 	 in the early part of the twenti­
eth 	 century, extensive rural
 

migration took people from lower 
to higher potential areas; 

c) 	 since the 1970's land pressures 
seem to be increasing to such an 
extent in high potential areas 
that rural to rural migrations 
are beginning to move from high 
potential to semi-arid and lower 
potential areas; 

d) 	 rural to urban migrations are 
growing at rapid rates. Urban 
areas are growing two to three 
times faster than total popula­
tions. Iwo decades ago the rapid 
increase was in primate cities. 
In the 1970's and '80's the rapid 
increase seems to be moving to 
secondary ciLies;
 

e) 	 growth of secondary cities 

throughout the region, already 
rapidl, underway, offers an in­
triguing means to absorb excess 
rural population through employ­

ment gencrat ion while avoiding 
pressures of major urban sprawl 
associated with both Nairobi arid 
Dar es Salaam; 

f) 	 the dependLent population (ages 
0-14 and over 65) throughout the 
region is approximately 50 per­
cent of the tota] populal ion. 
The large new depeprlent popula­
tion will place heavy demands un 
social services and infrastruc-
Lure in years to come. 
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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 32,431 152,643 371 
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 3a,181 47,151 92,851 97 
Naiiyuki 10,448 11,624 18,986 63 
Nyeti 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
 

Bukuba 8,141 20,430 151
 

Dar es Salaam 272,821 757,346 178
 
Doduma 23,559 45,703 93
 

Irinqa 21,746 57,182 154
 
Mbeya 12,479 76,606 514
 

Muruquro 25,262 61,890 144
 
Mushi 26,864 52,223 94
 

Mwanza 34,861 110,611 217
 
Tabora 21,012 67,392 220
 
langa 61,058 102,409 69
 

SOURCE: ascarenhas, 1973; Tanzania Bureau oF Statistics, 1978; Kenya, Statistical Abstract, 
1979.
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Economic Development and Social Change. 


Although population change has been a 

major driving force in the region, it has 

not acted alone. Parallel to increased 

numbers of people have come major economic 
changes, massive expansion iA education at 

all levels, the emergence of independent 
governments aid changes in the people's 


basic social systems and ways of life. 


Economic changes are perhaps the easi-

est to document. Figure 9 presents growth 

(or lack of it) in pir capita GDP. Kenya 

has been able to maintain a generally up-

ward climb, moving from air stimated $300 

per capita in the early 19 60s to well above 

$400 for the early 1980s. For Kenya, how-

ever, these figures must be viewed in the 

broader context of the nation's social 

structures. income different ials have per-

sisted in Kenya from colonial days. To 
some extent , differeunt ials fall along 

iacial |ines with European and Asian Ken-

yans, though less tha 1 percent or pupa-

laLiu, receiving incomes substantial ly 

above the oat inial average. SimulLaie-

ously, Kenya has produced an energet:ic and 

highly skilled African middle class 

composed most ly of civil servanits, 

professionals, businress peuple working 

either for large corporat ions or as smal I 

entrepreneurs, arid merchaints. This nw 

Keyar middle class is mostly urban and 

part icipatea bi the econrimy's formal sec-

trr. The middle class has little in conrn 


with the majority and rural population (87% 


in 1977) who contirue to derive their live-


lihoods Fron Kenya's soil or with the urban 


poor who eke out a marginal existence as 
domestics, houseguards, casual labor, aid 

seasonally employed. 

Uganda's natinnal figures are a dif-

ferent story. Per crpita GDP rose in the 

early years and then fell, especially dur-
ing the latter years of the Amiin regime. 

By 1980, hgaida's figre was tssiant. ially 

the same as it had heenr in 1960. For the 

other thee nal.ions, airy gobis ini GOP were 

a lImus t off set by opulat. ion increase, 

thereby allowing fur only modest per capita
 

progress over the 20 year period. 

Food production is another important 

measure. Figures 10 and 11 show contrast­

ing situat ions. Figure 10 illustrates the 
growth in levels of total food production, 

based on an index of 100 for 1969-71. Pro­

duction increases are impressive. Rwanda 

is the rmst signrifiant, starting from a 
base slightly below 100 and moving to 

levels of rpproximately 150 by the early 

1980's. The other four nations have moved 

in paral leI, including perhaps surpris­

ingly, Uganda. In no case is the increase 

less than 20 percent. More difficult to 

assess is the explanation For the rise. 

The two decades have been a time of courid­

erable agricultural ivestment, mostly by 

the govervnents themselves, in part by the 

donor conmunity, aiK also by private inves­

turs. Simultaneously, the increased popu­

latio levels have led to mrure farmers 

growing food. F inal Iy, the national 

governmeir s themselves have vigorously 

encouraged agricultural production as agri­

culture is generally the largest earner of 

foreign exchange Fur all five or the 

countries.
 

Figure 11, rowever, presents a some­
what different pieture. Here food produc­

tion is presented on a per capita basis. 

Rwanda and Burundi have maintained roughly 

the same per -apita levels. The other 

three countries now produce sigoificantly 

less per capita, with approximate averages 

showing production drops, per capita, from 
1969 to 1982 at approximately 1] percent. 

It is not. possible to make accurate
 

project ions for per capita Food production.
 

However, reasoned estimates suggest that
 

there will be rio significant change from
 

the current situation for the fo I lowing 
reasons . First, the youngeir puotlin s 

who reed to te fed and who will also be 
producir g monre chiI di ern are already born, 

us iotedt iii AlI 5 ann Figome 8. Secuor, 

there re rot large armounts of arable land 
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FIGURE 10
 

150 

Rwanda 

140 

110 Base 1969-1971 = 100 

/ 

." 

// 
I 

Kenya 

Tanzania 

Burundi 

,17 U ga nda 

FAO, 1975; et al. 

-30­



FIGURE 11 

Rwanda 

I'"' 

Burundi 

Tanzania 

. Kenya 

Base 1969-1971 = 100 Uganda 

11;7 1976 9 "12 I')'a 

FAO, 1975; et al. 

waiting to be exploited and therefore no ... preference for maize over 
significant new agricultural lands are sorghum 
about to come into product ion. For 
example, Kenya's Central Province, all but ... preference for wheat over 

7 percent of the medium and high potential maize 
]and not in forests is under cultivation 
(Western Review, 1 June 84). lhird, there ... preference for rice over 
are riot significant. and previously unused other grains. 
major sources of agricultural invzmcot 
waiting on 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 priority on maize. 
increases in output coming largely from Wheat is more difficult and expersive to 
increased productivity of present agricul- grow in East Africa than maize. Finally 
tural systems. That. several countries in rice production, at least on a large scale, 
the region are already committed to inten- requires major changes in the pattern of 
sifying agricultural production is ctour- land use and sometimes needs expansive 
aging, given the spvere crisis that could irrigation technologies. All of the 
emerge. changing diet preferences increase cost or, 

of perhaps greater concern, raise vulner-
Another important factor in food pro- ability in the agricultural sector. 

duction is the changing demand for certain 
products among consumers. Import ant The changes for wheat. and rice, 
changes for tne region as a whole include: especially in the towns, have led to 
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significant increases in imports of these example, the Kenyan shil ling was worth 
products, thereby lessening food self- approximately 7.5 to the U.S. dollar in 
sufficiency and couisuming scarce foreign 1979. In 1984 the exchange rate is approx­
exchange. For example, cereal imports in imately 15 to the dollar. Foreign currency 
Kenya cost oily $4 million in 1976. They itself is in critically short supply. 
soared to $86 million in 1980 because of a 
drought and a lean harvest. Since 1980, Another major economic and social 
cereal impor-s have averaged between $40 chaire results from education. Table 9 
and $50 million per year(s). This is a presents changes inl numbers of people at 
substantial increase over the $4 million various stages in the educational system as 
level of 1976. For 1984, a failure of the well as the percentage of adults who have 
long rains combined with food preference attained literacy. 
changes again suggest a high Food import 
bill. i,c story is similar in Tanzania Since independence, the govermnents as 
which imported $24 million worth of cereals well as individual citize ns have placed 
in 1976. lhe figure rose to $118 million great emphasis on education at all levels. 
in 1980 arid has settled back to approxi- During the last twenty years the increass 
mately $75 million since 1980. in attainment of formal diplomas and de­

grees has been impressive, both in percent-
Were all of the region's countries in ages as well as in absolute numbers. The 

healthy economic condition, food imports impact of this change is difficult to 
such as those rioted above would be easily assess in quantifiable terms. However, it 
managed. However, supply of foreign cur- certainly creates a much greater awareness 
rency has become a critical factor in the of national and world conditions as well as 
well-being of each nation. Currency deval- increases expectations. 
uations have become commonplace. For 

TABLE 9 EDUCATION - PATIERN 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 
1anzania 25 70 2 4 0 0 10 66 
Uganda 49 50 3 5 0 I 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 Afiica were 

Significant external changes have had generating similar increases in reviue, 
adverse impacts on East Africa's economic there would be no problem. Unfortunately, 
stability. One of the largest factors has major income producers for the region are 
been price increases in petroleum, initi- agricultural commodities such as coffee. 
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 tons 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; Tanzania's official 
rates are more stable but the black market 
rate (a fairly reliable measure of a cur-
rency's true worth) shows a decline compar-
able with Kenya. Uganda's currency has all 
but lost value d. to the political diffi-
culties of the 1970's and 80's. The cur-

rency of Burundi and Rwanda has been much 
more stble, partly because of lower levels 
of imports but also because Belgium helps 
to stabilize its value. If the Kenya 
shilling buys only half as many dollars as 
a decade earlier, prices of imported goods 


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
tors has been an increase in balance of 
payment deficits and a concommitant 

increase in indebtedness of the Third World 
in general and East Africa in particular. 

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 
(fable 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 coffee, the region's largest ex­
port crop, will illustrate the dilemma. 

Over the years, 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)
 

Kenya 

Tanzania 

Uganda 

Rwanda 

Burundi 

1970 

$313 

248 

128 

2 

7 

1980 

1,011 

1,360 

669 

158 

137 

Source: World Bank, 1982. 
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Percentage Increase
 

323
 

548
 

522
 

7,900
 

1,900 



tea and coffee; 60 percent of the cash crop 
exports or roughly one third of total for-

eign currency earnings for Kenya come from 
coffee (USDA 1983 and Norman Myers' person-
al communication). Parenthetically one 
should add that as much as 90 percent of 
Burundi's anxd 50 percent of Rwanda's hard 

currencies come from coffee exports 

(1975-77). 

Coffee is big business for Kenya and 

developing countries with virtually 100 

percent of the world's crop grown in the 
Third World. Worldwide, the coffee trade 

amounts to something like $4 Dillicui annu-

ally. Since the 1960s, world demand for 

coffee has been relativily static with 

world production hovering between four and 

five million metric tons (it climbed to 5.8 

million tons in 1981). (FAO Production 

Yearbook, 1981, 1982.) 


Coffee prices are set on the world 
market. Although there are occasional 


surges due to climatic or political prob-

lems, the price essentially remains the 

same. Figure 13 provides details, 

Kenya and other national governments 
have responded to the debt/cash crop dilem-


ma in essentially the only way they can, 

i.e., by striggling to increase cash crop 
production. In the case of Kenya, it is 

for coffee, tea, pyrethrum and sisal. As a 

result, the economy and resources of the 

region tend to focus on improved cash crop 
output, sometimes at the expense of food 
production. National research institu­
tions, agricultural extLrsion, national 
marketing, transportation, agricultural 

credit and price incentives tend to favor, 

for example, Kenyan coffee farmers over 

Kenyan maize producers. 

]he need to increase harvests places 

even greater pressure on the region's major 

productive resources of soil, woodlands, 

water, and rangeland. If the region is to 

attain significant economic growth, given 

the present set of available capital, tech­

nolugies and resources, must of the inn­

creased output will have tu come from the 
land. The implications in terms of re­

source pressures are considerable. Al­

though quantified estimates of land pres­
sures are not possible, it is clear that 

combinations of population increase, 
heightened economic and social expecta­

tions, declining relative purchasing power 
of agricultural commodities, growing bur­

ders of overseas debt, adverse balance of 
payments, and economic dependence on the 

lard 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

tersify in the next ten years. 
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CHAPTER 3 THE LAND: ITS CURRENT USE AND DEVELOPMENT POTENTIAL
 

1 troduct ion 

Of all resources in East Africa, land 
is the most vital. Symbolically, it repre-

sents livelihood and security. Histori-

cally, land lies at the heart of competi-
tion between, for example, Hutu arid iutsi 
in Rwanda and Burundi. Land tenure con­

flict formed the cure of Jomo Kenyatta's 
classic Facing Mount Kenya; land disputes 

-were the primary cause of the Mau Mau 

movement in Kenya in the 1950's; land 

access cont iriues to creates continually 
increasing pressures as rising aspirations 
for land holdings overtake availability of 
productive soil. Froi, an African perspec-
tive, land is the mother from which all 
productivity issues; it is the father to 
which all "children" shall eventual ly 
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 generatioro ad where 
the only ultimate security can be found. 

Some attachments are economic as the 

lard produces livelihoods for must of the 

reqion's people. For pastoralists, land 
supports cattle; for small farmers, iand is 

food production; commercial farmers equate 

land with profit; qovernment officials view 
land as a medium to produce export crops. 

Perhaps of deeper meaning are the psycho-

logical arid 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 is 

shrinking. For example, Rwanda's average 

farm size in the highlands slipped from .6 

ha. in 1960 to .5 ha. in the early 1980's. 
These average figures mirror the changes at 
farm level, particularly in the more moist 
and high potential areas where land is at a 
premium. Irends in the highlands of lan­
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, general income levels seem to be 
rising, as noted in Figure 9. ihe data 
suggest that, on average, East Africans are 
eating somewhat better than in previous 
years. Combinations of food imports and 
aid sponsored programs are makirg food 
available, in spite of production losses. 
However, food consumption patters analyzed 
by income are not available and one can 

only guess 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 
declirin-. 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 reservoirs 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 destructio:,, fishing declines, beach 

muck build-up and mangrove loss. (DuBois, 
1984). Another study finds high rates of 

soil loss on hiqh potential lards, especi­
ally for maize. (Lewis, 1983). However, 

no precise data for the region have been 
accumulated which demonstrate direct link­

ages bets:!en soil loss or other resource 

degradation and food output. 
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TABLE 11 ECOLOGICAL 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: Limitel, except as a water catchment area and for tourism. Currently used for both 
of these purposes but at low densities of use. 

ZONE II: 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: Forestry 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 III: AGRICULTURAL ZONE (Dry sub-humid to semi-arid. Moisture 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, fl-tter 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 IV: 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 oil seed production, as 
well as ranching. Large areas in Tanzania and Kenya are game preserves or little used. Prone 
to drought, land is locally, much eroded ad 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 ranqelafd but needs good management. Some parts
of this zone in lanzania are in crops and even here millets are being replaced by sorghum.
These dry areas can only support a limited number of animals ad the range is clearly over­
populated with animals in Kenya, Uganda ad Tanzania. Some important game reserves. 

ZONE VI: SEMI-DESERT ZONE. (Very Arid. Moisture index -lI to -57.) 

Climax Community: Dwarf-Shrub grassland. 

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

Zones and moisture index calculated from Pemiian, 1948. 

*Defined as vegetation of zone under natural conditions. 
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TABLE 12 SOIL TYPES AND AGRICULTURAL POTENTIAL IN EAST AFRICA
 

GROUP I: Good Agricultural Potential 

Of the Group I suils the Aridusols, Cainhisols ail Nitisuls tire generally productive aid inteitiely 
used. nit slopinq giouid there is matjot loss of soil through erosion ard while these soils are 
qtite deep such losses caot. he sustained uver tooq fvriods, the Nitosols ill drier areas; oie 
locally deiltaded to low product ivity ati il eoialI itier qood manaemeit. the Feirl su[Is le su­
ject Lo similar flt mutle iut-t5i pIoblems while the Retrltzins traditituially used Fur graziotj are 
ctaifiq into cult ivut ion. F luvisoIs are qpiierE] lIy nut used up to their pttential l.cause of the 
hiqh investmeit cost of such use. 

Ardosols: Corjidet)ahle poute otial fert ility, especialy For bauamas, berns, ie(]etales, pota­
toes, wheat , coffea, ptvethrljm, ;ill tarley. 

Cambisols: Mivrat el hiqh vit iatrlot Ittility. Suitadilit) varies kpevitiivi on ecological 
aid topolqapthic coivotiitios . fGeerall riot suit lo rt ipeusiwi croppil. Good-to-medium fod­
der value with limited watet ai.ailaility. thv exceort ions ate humi' cambisuols ill Bturundi and 
Ilgalrdal for coftee alahi'a atll foot cIops, with eacot>pltus avit cypress planrtaf ioins teili suited 
ito the steri stloesn. 

Nitosuls: Goot i(gicultl t il ols sit tr le tot bi rrla;Itlvna cas I bea ll, ma iz, Lea arlt 
coffee. (lit i t?rwas, !;,}otIhtt ilrut mil let cail ie tIruwrr. lisesoclk taiiiaj is possible. 
Steep slopes should be evSeted for toli cut MirsillmLeirt aidltLo oi cort rot. 

ferr rlsuls: li (It) areas, iiit ensive agricrltutal develhpmeot iuot ad ied; uses limited to 
extenriie ranchiorr. lit humid reginns, t *titironrl ait cnmrrrcial aricultute ore po0ssihle. 
Pruductivit can oereral I) he eihirnced b upr;rii raturl fat ltw, use (t suil-improviaj 

p1 ants, and uitsit mivirat felt ililtIs. 

Rendziias: ltith !;oils wit.h a hi humus iltert . itruise iiijittiti a]ltielrtUii pussible iii 
areas tit low rlief, but colt isut ion iif chtIutrosisslriit ise plait s iuhi as cit rus iot advis­
tble. Moideriat !lrrtreS at . irlitiet IU winteor cereaals tt Istulirle, lilu tIre steIl"er slopes 
are oril) suiteit to the ult isat ion of riis !i, fiqas, ;t si .s 

F luvisols: tigth irt nt at itI !, . WitI I!;it it tf int veriive triculture alt trurlh t he ctpit.tl 

requi red tot Inlliarlemrllt (u .11. i ir]rt ilat) ma Ire considrtialIe. 

GROUPII: Moderate Agricultural and Good Grazing Potential. 

These at a .ery vatiert rtoup of s)inu. lDie v iti iols are telativel) st.ttle but hard to work and 
manlale; the lut ;blast orfteer fourt i r) it eiuded antie tiitaLed cnrditinu ill tlh Act iols ate 
plturc e lttstill al ulfifate cilrlrtat irrr terl iru t ivte i. 1rrni1- PtaIIOSi IS have trell used for lice 
cult ivat io t hilt 11St tI[ e (IFitI lot uri .

I 

Ve t isrIts: 'uni Is, hesit tit ed til gtd rrtutirrl. Cult iat io is oprsib le tut. frequently re­
quite!, exIs foisive !;rilI mtlt;tlirnvilt trait icie .: e.t. , tftr cit tllU. 

Luviisol: oiI of lrwer feit ilit) qtieratt usuit)cialed with semi-illitt nrlnirtinti. Best 
suited to estfil itie ]isWtittli t tisior' anrI with thetut ivat iotn ot vtrit~s ia funit crops. 

Acristils: ,ervrt-l lt Io lt i et to difficult ecrlooittal criidit ions. iry tvisiciatcdCLilnlr 
with miumht wurit'llaor, ano;t itoi1litlfimati) toiteonjivi ti-strck [aisiot ill conjunct in with 
it rnflatlrt (tlI '[,itit) ilt;im IihAvit( (iii casu!ivia, thillri;, artilrhum tlrt alrinUriiiv. I al lv-scatrl i­
cll ill m .Inriz al I,)"l In[ t.p .0' t' .0tm)|d h'. 1%id ed(. 

tlall)!istt: l'(- I rhii )iiuts iritt4 , fll est cin iv I ir, rttk |isirio ill (it y peTirirts ard 
Iim t: trtlttin;'t itnn, fll 1tnt the trIt) sr'-;trr. 

Si riicthr l "s: lIlqrld , ne ]' tll ri rrti i isv , t;.I il -ii t e I , rfolti d; veolipmult 

GROUP Ill: Ito. ii rlirl is its_ 

[]) iti firtit innl I)..i.. al I-it tu r I I wi lit,t R|ttlitth s i!i rri iAt i i (itst ili.evrt l siy trsl;t ill soime ate s . 
l.is iuI il't sur,trk l, t i Irim rn I ti alr vt l ow ori IcrU l Iy, pa:l iclrr ,i n rItf. frIt uni Is qh el(pt Ify 
iil tie 'trut ! t ir v I iltl I-ii t I I tI it to r rill it stU t aillirli It, risiI i r etit.Cr ' "i- hit ltiI 

5i,I , lef vi,Irtt mit 1t u . II) runt1 ;t IeIt } ) 
t t i I... ,, lh ,- .hil'. It i t I lee-li, ! I IH'lo l(l "dl tobhac[uo [equrtl1 , iot|vtr;ii+v inmli ei ll l ac­

lie(j st~, ';: i tur l im] tt1 iataIntctIe Ftest.it alld l­

I"i.dii' 1 ' 

il oilIit ii f1-r 1i I I 'l 1 1,-[III ofI; It 

Ajivioit Iit;: ', -t, I, , I , l 1% "l(t- I ,oio GI ttr ct itit Il I thoit ,'rlllt - aia . llltr tr ­

svit inp in i r irr (it '' lul . ...4. I run.n I r.lI 

1iristlt,: Pro ioil' .. 1, 1 r I trli t i I it ;iri l]i ita;t .,I l ;Itid lit itter. tr,1 ri i slil:k 

pti,;s i) t'.. 

Litf t iIr !;: ' .ttit llI imair i ril it i lnIt , piI iill I wera lel t Il,, t I glrrit s. Itey are 
Ulitit rut i tr i'UItiutl I"f rio a ltill ion.nill.1hest llIt itutal s( 
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4. Marketing problems and lack of 

incentives. 

Explanations for slow increases in 

fond production vary. While some argue 

that soil depletion and population pressure 

are responsible, others look toward lack of
 
incentives. Politically inspired policies 

to keep urban food prices low have had a 

dampening effect on rural production. Fur-

ther, inefficiencies in marketing and un-

certaities in schedules for transporta-

tion, processing, and payment have discour-

aged many farmers. For example, in ]an-

zania, official prices paid to farmers for 

citrus fruits are sometimes only 10 percent 


of those available to farmers on the black
 
market (personal communication). 


5. Extension and research services 
are pointed toward the commercial crop 
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 export crops, 
fxtension services also seem skewed in 
favor of the export sector. However, hard 
data are not available to verify this 
trenid. What is clear is the fact that 
colonial governments put disproportionate 
emphasis on cash crop research and exten-
sion services. Independence brought iiter-
est in food crop activity but not necessar-
ily action. In recent years, extension 
officers, especially some of the younger 
and university trained staff in the region 
have placed much greater attention to food 
product ion,. 

Soils 

While the ecological zones provide the 
overall bioclimatic setting, the soils of 
the region provide more detailed informa-
tion. As fertilizer use is still quite 
small and localized in most agricultural 
areas, especially amu iq small farmers, 
inhrerent soil fert il ity is air in onrtaiit 
determinant of aqricultural productivity 
(Table 12; Figure 15). 
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Six soil types (Group I) can be clas­
sified as good potential fur agriculture. 

Most of these define the high potential 
zones, with the main exception being the 
Fluvisols which are found along rivers aid 
in delta areas. 

Group 11 soils have some potential for 
agriculture or good quality grazing but. 
have some important constraints. Verti­
sols, for example, can) be quite fertile but 
are very hard to cultivate; Solonchaks are 
saline and the others are nutrient poor. 
These soils are often found in ecological 
Zones IV arid V and contribute to the low 
productivity in those areas. 

Group III soils are of very low pro­

duct ivity. The Xerosuls and Arenosols are 
associated with the drier areas but some 
Regosols occur in the higher rainfall zones 
along tire coast, greatly reducing the 
potential of that area.
 

Vegetation 

]he region's "natural vegetation" has 
correlated closely with the ecological 
zones, ranging from montane rain forest in
 
Zone I to barren ground ad scattered anri­
al grasses and shrubs in Zone VI. However,
 
fire aid people have been agents of vegeta­
tional change for upwards of a mil lion 
years and even apparently "natural vegeta­
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 
region 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 ad caused a wide­
spread exparion of thornbush, especially 
in central Tanzania (Kjeckhus, 1977). In 
the mid and latter part of the 20th con­
tury, vegetation trends have taken two 
foris: range deterioration resulting from 
overgrazing (see Figure 17 ad tile accom­
parrying explanation) aid reduction of for­
ests and wuodlaids due mostly to lard 
clearing (Figure 17). Iii both cases, the 
precise impact on actual species is not 
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known 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-
erally occur only iii protected sites, on 
upper mountain slopes and in some remote 
parts of the region. Rushland and shrub 
thicket occur in a wider range of locations 
often associated with moist ground and low 
hill ranges. Woodland is an omnibus cate-
gory which includes the 6-inse miombo wood-
]arid f lanzania and mixed vegetation of 
the coastal region. ]he typical savanna 
vegetation of wooded grassland is wide-
spread and is the location of many game re-
serves. The lightly wooded areas thin out 
to grassland arid shrubs as one approaches 
the drier margins of this area. 

Of all the natural features, vegeta-
t ion is the most dynamic ard is steadily 
being changed through land use. As the re­
gion is heavily used, vegetation changes 
are considerable. For example, it is esti-

mated that over 90 percent of Burundi and 
75 percent of Rwanda is utilized by people, 
either in direct cultivation or through 

grazing. 

A few generalizatiors are possible 
about vegetation. Those areas within 
national parks and nature reserves are gen-
erally well protected. lhrouqh what one 
author has described as "an outstanding 
network of protected areas," the region has 

done amazingly well to safeguard its natur­
al vegetation within these "safe" areas. 
This parks network has expanded vegeta-
tiornal reserves in Kenya, worked well at 
saving forest. areas in Rwanda, arid been 
supported by "imagination, flair, political 
skill ard sheer hard work" in Tanzania. 
(Polhill, n.d.). Even in beleagured 
Uganda, Polhill finds that the vegetation 
in protected areas is standintq up remark-

ably with only four sites (Mahira, Ruwen-
zori, Moroto ard F.lqmi) shuwirl signs of 

serious encroachmelt or deqradation. 

Danger signs are appearing 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 qrasslards 
to grow rice. More detailed botanical work
 

has been carried out in Kenya wLere 3.B. 
Gillett identified 35 varieties of trees, 
shrubs, and grasses in dailier of extinction 
(H edherq, 1968). By habitat, the 
threatened species are listrihuted as 
fol lows: coastal forests (3); coastal 
rocky limestone forests (4); laita Hills 
forests (3); upland forests (3); riverine 
trees and shrubs (3); upland grasslands 
(8); arid lowlands (4); plants in 
agricultural areas (7). Of a list of 700 
rare species in 1Tanzania, only a few are 
cons ide red to be "endangered ." (Ibid.). 
Even so, that as many as 700 species are 
rare is cause for concern ard cal ls for 
continued safeguarding of the region's 
vegetational resources. 

Beyond these broad general trends for 
the region, more specific trends in vegeta­

tion include: 

...reduction in forested areas 

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

...reduction in grassland by spread of 
agriculture
 

]his is must evident in Rwanda 
wfiere the livestock herd has 
dropped by about 15 percent in 
the last decade; 

...reduction of woodland because of the 

need for fuel aid for agricultural 
land 
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Ihis trend is evident in dry 
parts of Kenya, Ianzania, and 
Uganda where woodfuel is hard to 
find for many and increasingly 
costly to buy; 

...deterioration of grassland into barren 

land, especially in northern Kenya ard 
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 
greatly deteriorated ald the 
ranqe overpopulated by live-
stock; 

... the historical spread of Lhornbush 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 grassland and 
brought tsetse to the arua. 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. Figure 18 shews current 
land use for the region. Though a static 
represenitation, the map depicts the 
region's seven major lard us,!s which 
constitute (with one exception) the 
livelihood systems of most of the people. 
The exception is urban and industrial uses 
which are too smalI to show on the map 
though they are extremely important arid 
rapidly expaidirn uses of the land. 

The patterns of resource use have 
evolved as a result of influences which 
began many generations ago. ]he 
traditional agro-pastoral systems were 
greatly modified when colonial influences 
introduced a wage economy and global 
markets for some products. Commerical
 
cultivation and livestock husbandry created 
new patterns of resource use, often 
competing with and conflicting with 
traditional user patterns, even when the 
government wab the investor. Tourism, 

preservation of wildlife and forestry were 
other and later influences which further 

complicated networks of resource users in 
East Africa. Host recent is a qrowiiq 
industrial and urban influence which is 
pcrhaps the most rapidly expandiig force in 
recent land use trends. Underlyi i all of 
these trends is a persistent expaision of 
agriculture (Figure 19). 

1he resultiq mosaic is therefore a 
product of history, ecunomics, ecology and 
global politics though in general the types 
of resource uses reflect the potential of 
soil and ecological factors outlined earl­
ier. The pattern o' use also reflects:
 

the conscious protection of some areas 
for forestry and catchment control; 

the protection of some areas for wild­
life and Lourism; 

conflicts between resource users espe­
cial ly between commercial large scale 

and small scale farm producers (mostly 
in Kenya and Tanzania); 

tsetse and other restraints on re­
source use in large areas of 1anzania 
aid some parts of Uganda. 

(a) High Potential Land Use 

As outlined earlier, the highest 
potential for arable cultivatio' is found 
in the moist upland regiont (Zones 11 & 
111). This area has the most intense agri­
cultural uses (intense used here as high 
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input levels for cash crops, maize, and 
bananas) and is subject to pressure for 
even greater intensification. In V-'er, 
for example, Zones II and III occupy unly 
19 percent of the land area; yet f-hey sus-
tain 80 to 90 percent of the population. 
Some estimates suggest that within Kenya's 
high potential areas only 7 percent of the 
national land area is good dgricultural 
land. With population growing rapidly each 
year, the trends in high potential areas 
include all of the following: 

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 inputs. In Kenya and 
Kilimanjaro in Tanzania, pruduc-
tion per ha. has increased but 
production per person appears to 
be dropping. 

... crop changes to accommodate in-
tensification. Part of the pro-
cess of change is new crops. In 
Rwanda and Kenya, potatoes have 
become an importar-t 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 ard a trend to 
stall fed cattle are also signs 
of crop/production changes asso­
ciated with intensification. 

... pressure co utilize other kcnd in 
the areas (i.e., clearing forest 
land). This trend 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, and northern 
Tanzania. 

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

•.. deterioration in soil quality and
 
soil erosion. No overall data 
exists for soil productivity 
changes in the 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 los Ling more 
than 50 metric tons per hectare 
per year (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 change in forest 
cover over a five-year period. In this 
illustration from Kenya, the changes are 
identified from Landsat imagery and are due 
to the spread of agriculture. While a few 
areas show forest regrowth, the dominant 
trend is of forest removal 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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FIGURE 19
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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 occurs as a result of divisions of 
property, either through piecemeal sale, 
subdivision by government ard parastatal 
developers, or through distribution of lanvJ 


to multiple survivors 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 scale farmers own land of less 
than one hectare. In Rwanda and Burundi, 
many farms are about half a hectare. Such 

small farms have a higher labor input per 
hectare than large ones and have a high 

gross output per hectare. This phenomenon 
of productivity per hectare reemphasizes 
the point that population densities, 9 ven 

when considered at very local levels, are 
not precise measures of econon:ic stress. 

For the Kenya case, large ("arms, with 
many fewer hectares under c'ors than small 
farms, have accounted for f ce half of the 
nation's total value of cor.ercial 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 never have access to 

capital, technology and fertilizer. Small 
farmers, when inputs are available, behave 

impressively. Examples of successful 
coffee production uon five to tel hectares 
in Kiambu (north of Nairobi) are one set of 
experiences. Another are market. gardeners 
in Ngonq near Nairobi, where small diesel 
irrigation pumps and fertilizers have en-
abled smaiI holders with two to three hec-
tares each to grow vegetables year round 
and do quite well. Another example are 

small farmers in Meru on the slopes of 
Mount Kenya, who use gravity irrigation, 

fertilizer and pesticides to produce a crop 
of '00 bags of potatoes per hectare. Other 
exariples of coffee aid bananas on small 
plots in Kilimanjaro or mixed farming in 
Rwanda's valley bottoms could be added. 

These varieties of land ownersh , aid 
management are areas which are perhaps 
overlooked, or at least unintegrated, in 

the conclusions of many studies of resource 
management. For example, outputs fron t -­
concentration of small holder lard owner­
ship in Kenya's high potential zones or on 
the slopes of Tanzania's Mount Kilimanjaro 

have not been contrasted with the resettle­
merit schemes of Tanzania's new villages. 

The legal penalties against laid aggran­
dizement in Rwanda offer addilional 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 suggp';L that 
the variable for good resource management 
is not necessarily whether one is dealing 

with large or small farms. Rather, the 
difference seems to lie more with the in­
centive and ability (both financial aid 
technical capacities) of large and small 

farmers to acquire and use agricultural 
inputs. 

(b) Middle Potential Land Use
 

In middle potential areas (basically
 
Zone IV) arable agriculture is combined 

with livestock raising, although large 
scale agriculture is focused on crops such 
as pineapple or cotton mostly through irri­

gation. The middle potential areas are not 
as intensively famed as the high potential 

zones but pressures have increased corsid­
erably in recent years. In addition, mid­
dle potential areas suffer from drought on 
the average of one in five years. Areas 
such as Iringla in Tanzania produce good 
crops of maize in most years anid typify the 
more productive of middle potential areas. 
Machakos District in Kenya is a more typi­
cal middle potential area where much of the 
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district experiences problems of sustaining 

productivity. Some of these areas are re-

ceiving an additional influx uf population 

from the high potential areas aid Lhus have 

growth raLes of 5 to 7 percent a year. 
While the middle potential areas of Kenya 

are perhaps under the greatest strain, some 
of the middle potential areas of 1anzania 

and Uganda have good long-range prospects 

for increased production once constraints 
of access and tsetse are removed. 

One program, in Tanzania, which sought 
more productive use of medium potential 

lands bears special mention. In 1967, lan­

zania's Prime MilistUer, Julius Nyerere, 

announced his Ujamaa plan which stipulated 
that rural Tarnzanians would he locaLed in 

village centers. In part, the plan was 


undertaken to reduce lard pressure in high 

poLential areas ard utilize less productive 

areas more effectively. Vil lagizat inl; 

caught on slowly. By the erd of 1968, only 

58,500 had been resettled; by 1969, the 

figure had increased to only 300,000. 

Planners decided in the early 1970's that. 

the governmenL should take a more active 

role arid by 1973, a new policy required all 

rural residents to move to nucleated 

settlements. By 1976, over 13,000,000 

larizanriarIs had been relocated to live iii 

roughly 7,500 villages. Although some of 
the newly registered villagers had riot 

moved at all arid others moved very short 

distances, still others moved rather sub-

stantial distances in what lan Thomas has 

called "one of the largest aid most rapid 

population redistributions in the history 

of Africa" (Thomas, 1967). The impact of 

this movement on production is nrot.well 

docutiunted. 

(c) Low Potential Land Use 

T .e marginal lands are more devoted to 

livest,:'k than agriculture though areas 

such as '.odoma in lanzania combine both 

livelihood systems. Population statistics 

show that some of these areas have sus-

tained high le-vels of increase iii popula-

tion in the first independence decade (mid-

1960s to mid-1970s) with corsequent severe 
sti-ess on the natural systems. (BRALUP, 

1973). Ii areas like Lhis, livestock rium­

bers are well over the rust opt imist.ic 

stocking capacity aid agriculture is losing 
pruductivity. These ecosystems have been 

:shown to be under stress by dtailed 

studies of soil ero:Lion aid sedimentation. 

To compound this problem, drought reduces 

production in two years out of five. The 
vulnerability of low potential agricultural 

areas has beer increased by the switch of' 

many peasant farmers to maize in preference 

to the more drought resistant millets. 

In summary, agriculture is both irten­

sifying ard expanding in East Africa 

(Figure 19) and while comprehensive data 

are rare, it is clear to must observers 

that systems in lards 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 

continued high level of productivity of the 
high potertial lands must remain a very 

high priority for all concerned. 

Protected Areas
 

Parks, game reserves, and protected 

forests are a significant land use in East 

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 heds of 

savanna wildlife, one of the world's last 

remainirnl conrcenrations of mountain goril­

las, unparalled lardscapes, and a wealth of 

vegetation types varyirx] from the mountain 
top glacier aid tundra species on Mts. 

Kenya and Kilimanjaro to the arid aid semi­

arid grazing lands of northern Uganda and 

Kenya as well as central ianzania. 

Park preservation dates from colonial
 

times but the present governents have on­

dorsed aid greatly expanded both the con­

cept aid the territory under control. For
 

example, iri Tianzaiia there was onl y one
 

national park at indeperdence. Durirn the
 

years since indeperdeice, 1anzamia has 
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added 10 new parks as well as confirming 18 
games reserves and 49 game controlled 

areas. These lands constitute 30 percent 
of lan!aiia's total territory. To support 

these protected areas, larnzania spends 
roughly 4 percent of its uatimia budget on 

cunservat ion act ivit jes, In a per capita 

percentage hasis, laruaniar cunservat ion 

expeinditures are eight times higher thai 

those in the United States (Abr[ahamiisoin I 

1983). With some exclel) iii is, the ot her 

nations in the [ mQui tahe a comparahle 

record of park pi otect ion. Excep! ions ii-

clude Rwanda where portions of park land 

have lost out to pot it ical refuqees aid a 

pyrethrum project ; Ulganda where t he recent 

war has depleted wildlife irmheis; aid 

Kenya whuse generallIy super ior recuord is 

marred h) loss oF territory inithe parks at 
Amboseli, Masai Maia, and lsave. 

lui spite of these mnst ly enicuor"aing 

siqns, the region is experieimcin q a numer 

of severe protblemns ini areas of resuurce 

protection. hese include: 

... i,,cieas gi dirFinIlties oF main-
feioice of wilrlife outside !the 

parks; 

.cosequenit lhss oF species; 

... 	 concern about the ecological via-

bility of some parks as laId use 

is chaned around them; 

curiflict between uses as a park 

aid tire reeds of local people; 

... 	 many endargqerd hhitat-; located 

outside the protected areas; 

... 1ss of cmit rol iii period of 
civil ,lisoider as, for example, 

during aid aft.e, tie Amii regime 

in Ulganda; 

... 	 ,eed For more orotected areas. 

WildlifFe pr e rvat ion has been aid 

wil I cur tinue to b difFicult . Req ionwide 
statistics are urireliable aid incosistent. 

Even IUCN's excel lent network for mni­
toring both endangered species aid wildlife 

trade does not ha.,e firm data shuwing 
trends in wildlife over the last 20 years. 

However, actual numbers of wildlife are 
less 	 important thai the cuid ition of wild­

life 	 habitat. As virtually :iune of the 
prot ected areas in East Africa con}titot.e 

indepe Iide it ecosystems, pat tei of shared 

latd use among pasthor;ali sm, aq;riclture, 

aid wildlife are the rule. For example, 

one elephant rtluiies appr oxilnat ely 2.5 

square kilometers. As ,ildliFe habitat 

dwiiide', so will the wildlie population. 

Given limit at inns uin preciuc stRatis­
ties, a Few approximations wil I at least 

set the cuntext of treeds. 

A detailed survey iA available (Table 

14) Fir [arissa aid Lamu (Kenya) which 

hiqhliqht a the peril in which large mammals 

fid Ihemselves. Six aerial elephant 

rienoses tOr the same area ,how dec linii , 

nunriers, adjusted tor erors of' omission 

aid sampling. Note that a significant 

poaching firay took place sometime between 
August, 1976 and December, 1977. 

While nat ioiral govelrnrmeit s have gener­

ally aii excel leit recurd forinaiiti ai ing 

park areas, problems of dufeiditq pa rk 

boundaries have beei recurrent. Most rc­

cently the Akagera park in waida was used 

to resettle refugees frun Uganda aid the 

luig viahility or that "rea must in ii, 

doubt . Park hour darics were igi iured inithe 

receit coifl ict s in Igai da aid some 

species, especial ly the White Rhino, are 

great ly at risk. A further park encroach­

merit took place in Rwanda when roughly a 

third of a protect,d area was trnsFrimed 

ilti 	 a large pyretlhn proje'r , financed in 
part 	by the WUr ld Bank. 

lo help iwovernmeris maint ain parks aid 

ti safequard hahitat., tourism is promt.ed 

to earn hard currency as wet I as general 
"'recreat ion, ret reshmnt aid iirpiralt ion"' 

fur the incre as i nuirers of lrca l visi­

turs. louisI incimne is the eco d larqest 

earner of foreiqin exchane in Kenya (coffee 
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FIGURE 20
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TABLE 13 WILDLIFE TRENDS IN EAST AFRICA (selected examples)
 

Elephant
 

Kenya 


Uganda 

Queen Elizabeth Park 


Murchison Falls 


Rhino
 

Tanzania 

Olduvai 

Ngorungoro Crater 

Ruaha National Park 

Kenya
 

Tsavo 


Meru 

Amboseli 


Source: Walker, 1983.
 

is first); a growing although tightly con-
trolled industry in Tanzania and Rwanda; a 
nascent one in Burundi; and one that could 
be revived in Uganda. All indications are 
that tourism, especially from Western 
Europe, will increase. 

The value of tourism is not enough, 
however, on social, economic or even ideo-
logical grounds, to preserve animal habi-
tats. The general idea3 of conservation 
have to be seen to he obviously beneficial 
to the local populations. A growing number 

of both expatriate ard local conservation­

1963 	 1983
 

160,000 	 60,000 

1970 	 1980
 

2,500-3,500 	 120
 

14,000 	 1,700 

1970 1980
 

80 0
 

mid 	 1970's 1983
 
100 20
 

1973 	 1977
 
450 	 30
 

1973-74 	 1979
 
5,800 	 250
 

1976 	 1979
 
130 	 15
 

1969 	 1979
 

70 	 10
 

ists are coming Lu believe that the only 
way to save wildlife and endarnered vegeta­
tion in Eastern Africa is to make it pay 
for itself. "Preservation for Profit" ard 
"Multipurpose Parks" are the slogain here. 
In particular, a leading ecologist, Dr. 
Norman Myers, has proposed that wildlife be 
harvested on a commercial hsis so that in­
come can go directly to local pe,,ple. Ken­
ya is now experimenting with plan which 
will pay a portion of tourism revenue di­
rectly to people who live near protected 
areas. 
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TABLE 14 ELEPHANT COUNT FROM TANA RIVER TO SOMALIA BORDER 1976-1978
 

Date Actual Count 


March 76 9,955 


May 76 13,129 


June 76 11,318 

Aug. 76 10,420 


Dec. 77 6,215 


Jan. 78 6,135 


Source: Bunderson, 1981. 

Forestry 


Population growth, rising demand for 

woodfuel and charcoal, clearing of land for 

cultivation, anid increasing commercial ex-

ploitation of forest reserves, and local 
wildlife practices (e.g., elephants, qoril-

las) combine to place stress on woodland 

and forest areas. FA( reviews suggest that 
forest cover is decreasing, -egion wide, 

though the data are extremely general. 

However, detailed examples in a number of 
selected sites provide clear indications of 


the important trends. 

In some cases, destruction comes 
directly to forests as noted in Figure 17. 

ihis Landsat image vividly portrays de-

clines at a rate of 5 percent per year. 

this type of major forest removal seems to 

come largely from expanding agricultural 

uses in unprotected areas, though other 

pressures are also important. Comparable 

examples of siqnificant tree removal could 

be cited in the Kakamaga arid Naindi forests 
in Kenya as well as for the other four 
nat ions, 

In other examples, forest cover remov-

al comes at. the hands of expanding urban 

Adjusted Number 


15,065
 

15,519
 

13,764 

14,233 


12,849 


13,087
 

populations. For 
for Nairobi shows 

coal are by far the 

energy. Firewood 

Elephant Skeleton
 

Count 

1,743
 

3,408
 

example, a recent study 
that firewood and char­

cheapest forms of urban 

is approximately one­

eighth the cost of kerosene and one twenti­
eth the cost of electricity for comparable 
energy units; charcoal is one-third the 

cost of kerosene arid 13 percent the cost of 

electricity, also for comparable energy 
units (O'Keefe, 1984). With such major 

differentials in priciir, woodfuel products 

will continue to be the major energy source 

for urban 
expansion 
generated 
firewood 
least at 


residents. Given rates of urban 
(Figure 7), fuelwood pressures 

by need for both charcoal anid 
will certainly grow, at the very 
the same rate as urban expansion,
 

arid conceivably even at higher rates. 

Another pressure arises from commer­

cial exploitation. For example, major for­

est cover in northern Rwanda (estimated at 
removal of 40 square miles) resulted from a 

project supported by the Europear Economic 

Community to increase pyrethrum production 

(Pyrethum is used for insecticides). ]he 

goal 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 LherP were 
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benefits in terms of Rwandan exports and 
ecological 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 example, the 

savanna zones of the Bugesera and Kihunho 
regions of Rwanda were relatively unpopu-
lated due to the combined effects of sleep-
ing sickness, low rainfall, and generally 
poor soils. Tsetse eradication, water ira-
provements, development of the infrastruc-
ture, and massive immigration from more 
populated parts of the country have re­
sulted in the clearing of most of this 
region over tie last ten years. Between 
1975 and 1979 alone, over 60 percent (33 
square kilometers) of Bugesera's natural 
tree cover was destroyed, primarily for 
settlement and charcoal production for 
Kigali. 

At present, woodfuel products continue 
to be generally available throughout the 
region and prices continue at relatively 
low levels compared with kerosene or elec­
tricity. However, a number of 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 (Figure 12). Second, supplies of 
woodfuel are generally continuous because 
much land is still being cleared for agri-
culture. Bugesera, Bau, and Kakamaga are 
but a few of the examples which could be 
noted. When trees are cut, they find their 
way into the market. and therefore tend to 
keep supply up. Third, much of the wood-
fuel which is gathered comes from non- for-
est areas. For example, a study in Kenya 
has determined that. 47 percent of Kenya's 
wood energy demanl comes from sources rut-
side or forest areas. Although sustainable 
production from such suplies is meager, 
there is cusiderahle "wood capital" now 
available which is being mined. Thus, as 
population pressures conitinlue to munt aid 
the capital sources gradually slip away, an 
inevitable fuelwood crunch will appear. 

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 
shortfall (consumption minus production) of 
33 million tons in 2000 (O'Keefe, 1984). 

While these trends 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 habitat. for flora and fauna and as a 
means to control soil erosion. 

A forestry conservation trend exists 
in the region, linked to an early awareness 
among colonial authorities. This trend is 
particularly noticeable in 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 (1970-83), for example, 
Rwanda's total forest plantation area has 
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-half hectare 
plots. Another encouraging development is 
the accomplishment of a number of private 
voluntary organizations in the area of for­
estry. In Kenya, a coordinating council 
known as KENGO (Kenya Non-Government Organ­
izations) has achieved significant success 
in disseminating information and planting 
trees throughout villages in both semi-arid 
and humid ecosystems. Also worthy of men­
tion are Kenya's National Council of Chris-
Lian Women (NCCK) groups as well as other 
women's o rganizmt 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 
sortie kind of livestock raisig (Figure 21). 
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FIGURE 21 
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TABLE 15 CA' E, SHEEP AND GOATS IN EAST AFRICA (IN THOUSANDS)
 

Percentage change 
CATTLE 1969-71 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'a 

Uganda 3,987 5,000 4,800 5,000 + 25% 

Rwanda 711 631 640* 650* - 9, 

Burundi 676 819 846* 872* + 29'0' 

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% 

Ugaixla 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% 

*FAO estimates 

Source: FAO Production Yearbook, 1981.
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Table 15 shows that in 1981 over 30 million 

cattle, 10 million sheep and 14 million 

goats made up the domestic livestock of 
East Africa. Further, the FAO data indi-

cate major growth in the last 10 years with 

sheep and cattle most active (20 and 28 
percent) ard goats not far behind at 23 

percent increase. Only in Rwanda has the 
national herd begun to shrink, probably due 
to the reduction in grazing land. This 
trend may be beginning ho Lake place in 
Burundi as well although it is too early to 
confirm it (FAO, 1982). 

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 ot arid anKJ semi-arid Kenya, over-
stockinr, is a major problem with degrada-
tion of the range, especially soil erosion, 

a clear consequence. Studies by Dunne 
(1979) show that severe degradat ion is 
localized (for example in Kajiado). Thus, 

the general state of Kenya's range is one 
of a series of high pressure points in the 
midst of a larger sea of modest over-

stocking. However, "disaster" is relative 
to rainfall. When rains are good, an over-

loaded range can provide. In contrast, if 
one or two rainy seasons are lean, the ani-
mals will quickly consume available grasses 

arid both livestock and the range will 

suffer. For example, Kenya's long rains in 
1984 have been a major disappointment with 

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 

rain will inflict even greater losses as 
the cushion of grass is increasingly 

depleted. 

Two additional points are relevant in 

assessing livestock trends. First, the 

numbers are among the most unreliable of 
all resource data. rattle censuses are 
fraught with problems. Even air surveys 

are suspect as cattle increasingly are 
being kept in penned and covered enclo­

sures, especially in agricultural areas. 

The second is disease. Figure 21 ii­
lustrates livestock distribution ard tsetse 

location. It notes that the densest con­
centrations come in several areas that are 
free of tsetse. However, there are also 

modestly deire livestock levels in areas 
where tsetse is present (for example, in 
Central Province of Kenya, 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 
pastoralists to maintain equil lhrium 

between tsetse aid cattle with tsetse 
tending to stay in the more moist regions 

and cattle preferring the drier parts of an 

ecological zone. 
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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 

sanitation. Rainfall and surface water are 

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

water resources, the future looks very much 


like the past, only more so. One 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 arid 
slope, determines the pattern of vegetation 

and land use. Although many aspect- of 
rainfall are important, the mean annual 
totals (Figure 22) are a helpful first 

indication. For example the areas receiv-
inq 1,500 mm or more annual rainfall serve 
as important watersheds, since that amount 
of rainfall exceeds total Lvapotranspira-
tion allowing excess water to accumulate or 

run off in streams. These 1,500 mm areas, 

although comprising oiily four percent. of 
East Africa, contribute a very large part 
of the region's stream aid river flow. 

Land which receives between 750 arid 1,500 
mm per year has good agricultural potential 
and, depending on the seasonal regime, can 
often produce two crops per year. Annual 
rainfall between 500 to 750 mm provides 
only marginal subsistence agriculture arid 
creates high risk of periodic drought. 

Areas with 250 to 500 mm are suitable only 

for pastureland. In the better parts of 
these zones, ranching is possible. But for 

the drier areas, only nomadic livestock 

raising is practical. Areas with less than
 
250 mm are approaching desert conditions
 

and can support only widely dispersed 

nomadic peoples and their herds.
 

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 (compare Figures 5 and 22). This 
correlation is not surprising, given that 
80 to 90 percent of the region's people 
still re.y on rainfed agriculture and/or
 
grazing for their livelihoods. This
 

rainfall-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, aid along the coast. lhe 

correlations also hold true for the well 

watered highlands in Rwanda and Burundi, 
Uganda's and Tanzania's lake region, and 
Tanzania's southern arid eastern belts. 

Rainfall Seasonality 

Rainfall is not evenly distributed 

during the year. Seasonality varies widely 
within the region. In fat., differences in 
both the seasonal pat'ern arid anrual aver­
ages can be found within very short dis­
tances, depenrding on topography and local 
microclimates in the area. Three types of 
seasonal patti -ns are especially important 
aid are clearly shown in Figure 23. Within 
and to the east of the Rift Valley, in­
cluding the Kenya highlands, a pattern of 
two distinct rainy seasor prevails. The 
"lorg" aid "short" rains come in April/May 
arid November/December r'a3peciively. In 
most cases tlie short rains are unfavorable 

for agriculture due to their short dura­
tion. The second type occurs in southwest 
and central Tanzania where the two rainy 
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seasons merge into one, often with two 

peaks anid virtually no rain during the dry 

peciod (May to November). The third sea-

sonal pattern is found in Rwanda, Burundi 

and must of Uganda in the genera' vicinity 

of the Lake Victoria Basin. Here, season-

ality is less pronounced with one or two 

rainy seasons but much shorter dry periods 

and more even annual distribution. The 

location of the region across the equator 

and the movements of the Inter-tropical 

Convergence Zone (IICZ) result in differinq 

seasonal sequences frn north to south, 

The wet season in northern Uganda (March to 

November) coincides almost exactly with 

southern Tanzania's dry season. Other sea-

sonal variations throughout the region are 

much more coiplicated 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 Intensity 

The region is tropical ard its rain-

fall characteristics conform. Rainfall 

occurs either associated with frontal sys-
tems or from thu,'derstorms. Both types can 
aid often do yield intense rainfall. Falls 
of 250 mm an hour are common. Given that 
the infiltration rate for bare soil is not 
greater than 188 mm oer Iriur and that a 
large proportion of the r'lion's rainfall 
occurs at rates greatly n excess of this 
absorptive capacity, the dangers for soil 
erosion become apparent. Protective vege-
tation in the region therefore assumes much 
greater importance than in temperate cli-
mates. These unique tropical features make 
soil and water conservation all the more 
important for all of East Africa but espe-
cially those areas with rugged terrain and 
medium to high rainfall, 

Rainfall Reliability and Variability 

Rainfall over much of East Africa also 
varies significantly from year to y'. ar. 
Figure 23 describes the pattern of relia-
bility. It is riot unusual for a rainy sea-
son to be delayed or not appear at all. 
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The highest annual total i, any single year 
in the region can be as much as four times 
the lowest recorded total. A prolonged dry 
season can have a disastrous effect on 
crops ard livestock. Drought cycles often 
alternate with heavy, concentrated wet 
years which bring floods, destroy homes arid 
crops, and expose the population to health 
hazards. For example, an annual average of 
500 mm can conceal a pattern of 100mm 
every fifth year and only 375 mm for the 
intervening four years. A generally 
accepted standard i; 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 (80 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 annual rainfall 
totals. 

Another aspect of variability is un­
certainty about long term fluctuation. 
Accurate rainfall data for the region have 
been kept for 'uv forty to sixty years. 
For many reporting stations, even shorter 
time spans are common. These records are 
not sufficient to plot long term rainfall 
characteristics. For example, in much of 
Tanzania ard Kenya, in the 1960s-'infall 

was generally good or even excellent; lake 
levels were above long term averages during 
this period. As these were the early years 
of independence, new development invest­
ments, especially in arid anid semi-arid 
areas, were planned and begun. The 1970s, 
however, have been much drier anid the 1980s 
have begun with some dry years as well 
(Figure 24). Many of the development proj­
ects of the 1960s, especially in rEnching 
ard livestock development, have l.terally 
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 more typical 
rainfall norms. For obvious reasons, plan­
ners need to know. In the next twenty 
years the pattern and amount of rainfall 
will be an important factor in agricultural 
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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 (I anqanyika), 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, especially 

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: Taixanyika, 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, Tanganyika 
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 zooplarkton and fish 
stock and have, according to most accounts, 
considerable potential for yields larger 
than those presently obtained. In all 
these lakes fisheries are still uider­
exploited with the exception of Lake 
Victoria nearshore activity. Increased 
yields and introduction of modern methods 
of fishing, however, represent a threat to 
the equilibrium of the fisheries and 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, especially the 
popular and nutritious 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 use. The 

Total Area 
2
km


Kenya 582,650 


Tanzania 942,600 


Uganda 236,040 


Rwanda 25,600 


Burundi 27,834 


E. Africa 1,814,724 


Source: Water Resources of the World, 


Water-covered area
 

(lakes/swamps) 
2
km


13,400 


54,390 

36,330 


2,048 


2,180 


108,348 


1975.
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exceptional beauty of the lakes and the 
wealth of the wildlife need to be consid-

ered as these new uses are considered, 
With two exceptions the lakes are not ex-

ploited for minerals. The exceptions at. 

Lake Magadi for soda and Lake Natron for 

salt. 

Even Lhough these lakes are generally 
not exploited, concerns have arisen especi-
ally about Lake Nakuru which is well known 
for its flamingoes. In the late 1970s, the 

flamingoes left because, some claimed, the 
disposal of urban aid industrial water frrom 

Nakuru town was changing the ecology of the 

lake. However, in 1982, the flamingues re-
turned even though there had been no major 

changes in methods of waste disposal. 
Their temporary out-migration may have been 

due to other factors. As Nakuru town 

grows, however, need exists to keep careful 

control of waste disposal arid to safeguard 
the quality of the landlocked Lake Nakuru 

Basin. 

The current trend is for local plan-

ners to consider more actively the lakes as 
potential sources of water for irrigation, 
urban water supply anid 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 ecological 

change. 

Surface Water: Drainage Basins 

The map of surface v.ater (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 the Indian Ocean. The 
second is an internal basin draining into a 

series of landlocked lakes in the Rift 
Valley. The Lake Victoria Basin is the 

third, flowing through the Owen Falls Dam, 

the Victoria Nile, Lake Kyoga, Lake Albert 
and eventually into the White Nile. It 

then joins the Blue Nile at Khartoum arid 

flows north into the Mediterianean thr-rugh 
Egypt. Ihe fourth basin drains into Lake 

Tanzania aid ultimately through the Zaire 
(Congo) River into the Atlantic. 

Several river basins lie within these 
four large drainage systems and represent 

the appropriate units for water resources 
management ad 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 actual ly 

traverse the region are much smaller. They
 

tend to be small to medium size basins with 
great seasonal variation in flow. Some, 
especially in the low rainfall zone, even 
dry up completely during the dry season. 

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 lana, Pangani, Wami aid Ruvu are 

smaller but each is important in that it. 
traverses dry areas ad 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 nations participate in one 

organization or another which has specific 
goals to manage the development of major 
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. Oie international authority 

has made an encouraging beginning. The 

Kagera River Basin Organization includes 

Rwanda, Burundi, Uganda, ad 1anzania as 
participating members. 

Despite the existence of these large 

water systems, the region does not contain 
an abundance 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, Egypt keeps an officer 

present at all times at Jiuja to monitor 
the outflow of the lake to assure that 

these agreements are fulfilled. Streams in 
the Rift Valley aid the lakes themselves do 
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TABLE 17 DISCHARGE IN EAST AFRICAN RIVERS 

Catchment 
River Station Area Average Discharge 

TANA Garissa (42,217 km2) 151 m 3/sec. 

VICIORIA NILE Jinja (263,000 km2) 1131 m 3/sec. 

RUFIJI Stieqlers Gorge (158,200 km2 ) 740 m 3/sec. 

PANGANI Kerogwe (25,110 km2 ) 30.2 m 3/sec. 

RUVU Mo[oguro Rd. Bridge (15,190 km2 ) 71.7 m 3/sec. 

WAMI Mandera (36,450 km2 ) 61.8 m3 /sec. 

KAGERA Lake Victoria 


Source: Water Resources of the World, 1975
 

riot have major economic potential for rea-
sons of seasonality as well as water qual­
ity, as noted earlier. Major water ard hy-

dro plans for Tanzania's Rufiji River have 
been prepared though only comparatively 
minor projects have been funded. The lana 

and Athi in Kenya have good management 

through ]ARDA and development of hydropower 
arid irrigation has occurred. However, 

major problems in siltation threaten the 
viability of dams completed arid are delay-
ing plans for future investments. In the 
Kagera Basin, an ambitious plan has been 
prepared and is now under review. Though 
total costs exceed a billion dollars, the 

plan may some day bring new water resources 
into production for the region. It is 
clear that Gurface water development will 
need to be an important component of devel-
opment over the next two decades. The man-
agement of these resources for effective 
growth will be a challenge to host coun-
tries and donors alike, 

NA 255 m3/sec. 

Groundwater
 

The groundwater resources of East
 

Africa are still to a large extent unex­
plored ard underexploited. A reliable 
regional map cannot be constructed. All 

five countries have drilled many boreholes 
in recent years, though they are riot yet a 
large consumer of water in relation to sur­
face water resources. There appears to be 
considerable potential for subsurface water 
development in some areas, especially in 
dry zones. However, only local information 
is available to assess the impact of these 
boreholes on water table levels. 

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
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numerous water holes and shallow wells duq ulation having access to house connec­
in stream beds. tions, as well as changing habits re­

sulting from easier access. The actu-
In general, groundwater resources are al withdrawals of water for urban 

of considerable importance in providing centers could be higher due to distri­
water for increasing human aid livestock bution netwuik defects resulting in 
needs, especially in arid areas, but their leaks and waste. 
importance for irr.gation and agriculture 
is lot fully known until better datf on 3. Irrigation The water demand for irri­
availability and rechanqe is collected. gation %4-s calculated, assuming that 

the acreage of irrigated laid will 
Water Use continue to increase by 8 percent per 

year, which is the average rate real-
Introduction ized in the period 1960-1980. We also 

assumed the water requirements per 
3Water use in East Africa takc--s many hectare to be 11,000 m using an 

different forms varyinq from traditional F.A.O. estimate. the alternative pro­
well supplies to mor; irriqation systems jection assumes a higher rate of 
and hydroelectuic generating stations. The growth (10 percent) so that all the 
subsections which follow review trends in estimated potential is brought under 
water use. Although detailed use figures irrigation by the year 2000. 
are not available for the region, Figure 26 
notes that consumption since 1970 has been 4. Livestock Water Demand Assuming water 
rising steadily in Kenya and most likely consumption to be 23 liters per animal 
will continue to increase, per day for cattle aid 5 liters for 

sheep and goat and animal population 
Assumptions Used in the Projections of growth rates of 3 percent per year, 
Water Demand for Kenya we arrive at the water requirements 

for total livestock. 
1. 	 Rural Domestic Starting with a per 

capita daily consumption (p.d.c.) we Water Use: Irrigation 
assume it wit I grow at 3 percent per 

annum, reaching in 2000 a value of For most of East Africa, irrigaton is 
481, which coincides with official not a traditional practice, even though 
water consumption target.s. there is need fur controlled wateir supplies 

to improve agricultural production in many 
2. 	 Urban Using a similar met.dology, we of the region's drier parts. There is con­

start with a p.d.c. of 100 liters aid siderable physical potential for increases 
assume an average annual growth rate in irrigated laid but it is not clear if 
of 5 percent which declines after a aid when these will be realized, given the 
level of 250 liters is reached in the large financial arid managerial costs. 
year 2000. The urban p.d.c. is as­
sumed to include consumption in Figure 27 il lustrates the size aid 
schools, hospitals aid other urban in- growth of the irrigated area. The more hu­
stitutions with the exception of in- mid countries of Uganda, Burundi and Rwanda 
dustrial demand, which could be high, have a low and stable area under irriga­
bu for which there is a total lack of tion. lanzaniian aid Keiyan irrigated areas 
data. The projected increase in urban have increased by 100 percent between 1964 
p.d.c. reflects u qrowth iii consump- aird 1976 but stil I only tutal 110,000 
tion from the larger share of the pop- hectares. 
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Irrigation in East Africa is in infant 
stages yet there is considerable potential 

for expansion. Irrigation is of special 
interest because it. is an effective means 
to raise the productivity or the already 

cultivated land, reduce depe:,rlence on unre­
liable raitifall, and bring ,new laixds in 
lower rainfal I regions into cult ivat ion. 
There are presently less than tet large 
irrigation schemes in the region. The 
crops grown in those schemes are mainly 

cnmercial, high value products, based on 
high investmet. aidi operational costs. 

Iln Uganda there is good potential to 
use swamps as sources for irrigation and 

cultivation, both by drainage and water 
control. Papyrus swamps cover about 5,200 
square kilometers in Uganda. So far about 
1,600 hectares have beein coniverLed ftr 
agriculture. The environmental conse-
quences of additional lard conversion are 

TABLE 18 LAND UNDER IRRIGATION (1980)
 

lotal Arable 


(000's ha.) 


Kenya 1,790 


Tianzania 4,110 


Uganda 4,080 


Rwanda 720 


Burundi 1,110 


Region 11,810 


Source: FAO Production Yearbook, 1981.
 

not known but difficulties have been en­
countered at one site where the soil became 

so acidic that it would not support any 
plant life. Eventually loss of laid must 
be weighed against gains in agriculture. 

Rwaiida a d Burundi are geneially well 
erdowed with surface water arrd enjoy abun­
dant air] well distributed rainfal I. Their 
need for irrigalion is less. On the other 
hand there are exteriive swamps in the low­
lards which could be transformed into agri­
cultural lafln. Some efforts are uiderway 
artd theve are plarr for drainiig additional 
acres and establishing human settlement in 
those sparsely populated pa:ts of the 

country. 

In Kenya, the Lake Victoria margirs 
and the lana River basin provide the most 
promising locations for irrigation. In 
lanzania there are numerous possibilities 

Total under Percent of 

irrigation total arable 
(000's ha.) under irrigation 

46 2.5 

64 1.5 

5 .1 

3 .4 

5 .4 

123 1.0 
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along the Rufiji River, in the Malagarasi capacity consists of four dams: Kindaruma 

basin, around the many lakes and in the (1968); Kamburu (1974); Ataru (1978) and 

basins of the Wami, Ruvu, Pangani and other Masinga (1980/81) with a total installed 

capacity of 321 MW. It is estimated thatrivers, 
the Tana River has potential for additional 

Figure 27 projects that water demand schemes with a capacity of 500 MW. Other 

for irrigation in Kenya will rise more than rivers with hydroelectric potential are the 

400 percent between 1980 and 2000. Current lurkwel, Ewaso Nyiro and Athi. The coun­

use at around 600 million m3 is projected try's plans are to develop the greatest 

to reach 2600 million m3 in the year part of the existing potential by the year 

schemes have succeeded in2000. Such drastic increases will place 1990. The new 

great pressure on other uses of water. decreasing the growth iinuse of imported 

Given these increa3ing demands and pres- oil fuels, though Kenya's fuel imports have 

still increased in the last two decades.
sures, water may become the most scarce 

East African resource in the year 2000. 
The hydro potential of river basins in 

is only partially developed, al-Water Use: Hydroelectricity Tanzania 
though small hydroelectric schemes have
 

Hydroelectric generation is often the been established on the Pailani sinice the 

major, or one of the major reasons, to- 1930's. Since the 60's the river develop­

gether with irrigation, for the construc- meat priorities have shifted to the Rufiji 

tion of dams. As the price of oil rises, and its tributaries, the Ruaha and the 

hydropower as Kilombero. Tanzania's hydroelectric powerso does the attractiveness of 

a viable energy alternative. Even though potential is estimated to be 1400 MWbut so 

of such schemes are high, far only 262.5 MW have been developed. Thethe initial costs 
the annual savings realized in reducing oil largest hydropower scheme is Kidatu on the 

imports and the opportunities for cheap Ruaha with a current capacity of 100 MW. 

energy for industrial development are sub­
many of the rivers irestantial. The hydroelectric potential of In Rwarda, 

rivers is one of the most val- suitable for hydroelectric generation.East African 
uable assets of the region as it represents Dams in Maruru and Nataruka have an in­

the single most important indigenous energy stalled capacity of 38 MW. A third is 

source, other than fuelwood. All five under construction in Makuigwa and will 

soon be completed. In 1977 Rwanda importedcountries have embarked on projects to 


assess and harness that potential. only 4 percent of its energy needs.
 

the first major hydropower scheme to Buruiidi has not developed major hydro 

be constructed in East Africa was the dam facilities. However, the Kagera River has 

at Owen Falls in Uganda in 1954. The power a considerable hydropower potential for the 

plant, with an installed capacity of 154 MW four member countries. The total potential 

not only provides 99 percent of Uganda's is estimated at 900 MW, which if fully 

some of the developed, could make a huge difference forelectric power but also sells 

surplus to Kenrya. development support in the region. Eight 

sites have been proposed aind feasibility 

Kenya itself has made considerable studies completed for three: Rusumo Falls, 

progress iii hydropower. Most of this Kakere, and Kishanda. 

development has taken place in the lana 

River where about 68 percent of the na- Hydroelectri ty schemes have their 

tion's total estimated potential of 1,260 ecologic drawbacks and risks which are 

MW is concentrated. [he Seveni Forks hydro- often neglected in favor of the economic 

electric scheme, representing over 90 per- benefits. One serious problem, especially 

cent of the total installed hydroelectric in Kenya and Tanzania, is the high 
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TABLE 19 HYDROPOWER DEVELOPMENT 

Country Site 	 Capacity Planned/Potential 

Kenya 	 Iana/Wanjii 22 MW
 
Kiandaruma 44 MW
 
Kamburu 84 MW
 
Gitare 	 145 MW
 

Total 	 295 MW 

Plinned (other sites) 	 770 MW 

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 	 Bujumbura 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: Issues 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 useful 
lire of the dams and comes from soil ere-
sion and the consequent high sediment load 
of the river's waters. The existing ten-
dency toward soil erosion aid siltation are 
usually aggravated as a result of more 
intensive land use ard settlement following 
dam construction Kenya's dams or the Tana 
River may have ' :ir useful life reduced by 
half because of siltation. Other problems, 
common to all tropical water development 
schemes are the higner risks of water-borne 
diseases, especially schistosomias 's and 
malaria. 

Although total hydro capacity has been 
climbing steadily air] is expected to con-
tinue rising, these increases have not kept 
pace with demand. For example, in 1960, 
fossil fuel imports to Kenya consumed 11 
percent of its import hill; by 1979, fossil 
fuel amounted to 24 percent of its import 
bill. Although much of this imported fuel 
has gone to the tfansportation sector, it 
is clear that the r-gi:, is still slipping 
behind in its struggle to provide energy. 
It is likely however that emphasis on 
hydropower will colttine aid tat by the 
year 2000 a significant increase in contrul 
of East Africa rivers for hydropower is 
likely (Figure 20). 

Water Ise: Domestic Water Supplies 

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

best available data, less than 50 percent 
of the population uf 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, clan-
mon standpipes and protected wells. These 
figu-es say nothing about. the quantities 
used or the equity of distribution. It is 

probable that. poor urban dweliers who buy 
water at standpipes use less water than 
rural houselhoids who get, free water from 
nearby streams. Practically al I improved 
rural water supplies consist of standpipes 

or protected wells. The principal factor 
in rural water availability is the distance 
to the water source. Women and children 
normally provide household water, a task 
frequently counsuming considerable walking 
time and effoit. 

Quantities of improved urban water 
supplies, though initially a,,pearirq e:nier 
to achieve than rural , may in reality pose 
more of a problem (Figure 29 top_ half). 
Most urban Africans dwell in the peri-urban 
areas rather than in well defined residen­
tial areas aid they are generalIy ..ot 
served by reliable and safe water supplies. 
In this regard, the urban poor are in a 
disadvantaged po.ition because they have 
limited access to traditional sources while 

open or "free" sources in and around urban 
areas are frequently polluted. Ihufj, urban 
dwellers have little choice but t; purdase 
water from staandpipes or water vendors, or 
as a poor alternative, to use po 1lut ed 
water. 

Pupulation growth alga makes a differ­
ence. Figure 30 shows that per capita 
water availability will be greatly reduced 
by 2000. The figure deserves careful exam­
inaLion. he bottom category (water actu­
ally available) shows what is developed and 
useable. Actually available water is above 
the 100 m3 level for only two countries 
in 1971 aid 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 Rwaida 
aid Rurundi, both coun..ries with good water 
resources, may have a difficult time 
meeting basic water ne' ds for each person 
in the country. 

Both the Kenyan aid 1anzanian govern­
mentl are pledged to the goals of the Uni­
ted Nations Drinkitrj Water Supply aid Sani­
tUtion Decade and are placing high priority 

on achieving these goals. Kenya is commit­
ted to supply the entire population with 
good drinking water by the year 2000; lan­
zania has a similar target fur 1991. It is 
questionable whether these targets wil be 
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Figure 29 1975 
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achieved. All governments lack necessary 
finances as well as trained manpower. How-
ever, goverrinents in all nations have rec-
ognized the difficulties of the task arid 
have placed great attention on it. 

Urban arid Industrial Pressures 

Chapter 2 established that urban 
growth was proceeding at rapid rates. On 

one hard, tirban expansion means more wage 
employment, increased income levels, ex­
parded assembly arid marfacturing capabil-
ity, arid 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 trend.; in percentages 
of urban residents. 

Should these trends continue ,itil 
2000, Kenya will have 10.2 mil lion urban 

residents (25 percent to 30 percent of 
total population). Urbanization is growing 
faster in other countries. Although the 
majority of the region's population will 

continue to be rural, the shift to cities 
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), its waste 
will increase more than 3 times (79,980 
tons to 262,930 tons). Expressed in per 
capita terms, individual waste ge'neration 
will rise from .247 to .395 tons during the 
same period. 

TABLE 20 PERCENIACE OF URBAN POPULATION
 

In Dar es Salaam, the problem of urban 
sanitation is rapidly approaching 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 iii the sea direct­

ly at the mouth of the Dar harbor. Twice a 
day, when the tide flows inward, large 

quantities of refuse are carried directly 
into shore causing both foul odors ard on­

healthy conditions. 

Nairobi's potent ial waste disposal 
problem is even greater as there is only 

one outlet for its sewage arid solid waste 
disposal: the Athi-Galania-Sabaki River 

system. Simultaneously, major development 
plans are underway to use the w-aters of the 
Athi, downstream from Nairobi, for crop 

irrigation and as a new source of potable 
water for Mombasa. Costs of water treat­
merit and waste disposal have yet to be fac-

Lored into the equation for these develop­
ments. 

Problems of waste disposal also exist 

for the Kisumu urban area as well as 
smaller manufacturing centers nearby. A 

series of industrial pollution inspections 
in July, 1982 four o . significant problems in 
Eldoret's textile industry (high pH and BOD 
and pretreatment plant: not 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 (good 
facilities though on day of visit all waste 
water was being diverted arounrd the treat­
ment plant arid pumped directly into the 

1960 1982 

Kenya 7 15 

Ianzania 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, regula-
Lion, and enforcement. 

Urban water consumption is another 
problem. In recent years, Nairobi's popu-
lation growth has outstretched its ability 
to supply water. Although the Nairobi 
water system is we]] 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 the 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 agency. When in-
stalled, its variable pitch blade pumps 
were as sophisticated as any system in the 
world. However, the city water depart,..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. 

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 efflue,,ts into Dar's rivers and 
sewers. The primary dumping area is the 
Msimbaze River. Pollution from factories 
as well as ships waitinig rur berth:; has 
been reported to be increasing in Dar har-
bor. Similar problems have been described 
for Mombasa. 

The region's two oil 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
gioiial transshipment as well as the heavy 
offshore oil tanker traffic moving around 
the Horn. Thus far, only two oil 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 
coastal-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, and agri­
cultural production in the coastal area. 

Newly proposed coastal-based produc­
tion plants with potential for creating 
significant pollution problems include 
sugar and cashew plants (Ramisi and Kwale 
respectively) fish piucessifg 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 coast 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 sand beach and dune 
system, raised reef out-croppings, and 
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 lTna 
Athi, aid Rufiji, are perennial aid provide 
freshwater, nutrients, and sediment to the 
coastal aiea. The lana and Rufiji open in-
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 Tarizania border to Malindi before 
it begins to break up and assure a patchy 
distribution. Offshore islands and cays 
occur along most of the coast, the largest 
being Zanzibar, Mafia, and Pemba. 

Of the physical processes which affect 

the coast, the quantity of rainfall aid its 
distribution are probably must significant. 
The driving force behind most seasonal 
coastal processes is the monsoons. Rain-
fall on the coast reaches its maximum near 
south central Kenya, falling in two dis­
tinct periods similar to those for up-

country Ke,,ys (see Figure 23). Rainfall 

decreases progressively inland aid north 
and south of this area, as does the dis-
tinction between the two periods which 
gradually merge into one. 

Coastal currents are driven by perma-
nent ocean currents aid influenced by the 

charcter of the monsoons. The South Equa-
torial Current splits near the Malagasy Re-
public into the southern Mozambique aid 

northern East Africa (EA) currents. In the 
north, off the Somalia coast, a seasonal 

reversing current runs northeast during the 
SW monsoon ad southwest during the NE mon-
soon. When flowing southwest, this current 
meets the northern East Africa Current ad 
forms the eastward flowing Equatorial Coun- 

ter Current. At this convergence, occa-
sional up-welling uccurs with a resulting 

increase in fish population productivity of 
coastal waters. While the effects from 
this convergence may reach the northern 
coastal waters of Kenya, Last Africa's 

coastal waters are generally characterized 
as nutrient poor. 

East Africa is fortunate to have a di­
verse abundance of productive coastal ecu­
systems. Mangroves, significant both as 
nutrients to coastal waters ad as nursery 

grounds for many commercially important 
fish species, cover an area estimated be­
tween 100,000 and 125,000 ha. Major stands 
occur in Lamu, Pate, Manda, Kwale, Rufiji 
and Kilwa. Mangrove poles have tradition­
ally been exported for their value as con­
struction materials in the Middle East and 

used locally as sources of firewood, char­
coal and tannin production. In recent 
years Kenya has been exporting half a mil­
lion poles and Tanzania a like number. 
Other uses for mangrove areas include 
clearcutting and conversion of stands to 
areas suitable for salt and rice produc­
tion. There are also indications that coi­
siderable illegal harvesting of mangrove 
occurs in the more inaccessible areas of 
the region. Specific data are not avail­
able. 

Despite the importance and extent of 
East Africa's fringing reef, no estimate of 
tutal regional reef area exists. Heavy use 

and oftei misuse of L;., coral reef and its 
community appears to be increasing. The 

effects of overfishing, blast-fishing with 
dynamite, and coral and shell-collecting 
have been reported From sites ranging the 
length of tile reef. Heavy fishing pressure 

on the reef has occurred near langa aid Dar 
es Salaam, while die-off of fish and coral 
duc to high sediment loads anu pollution 
have been recorded at Malindi and Dar 
respectively. 

Data on rare aid endarkgmred species 

habitat are scarce but sightirs have been 
made of manatee, four sp3cies of marine 
turtles, and crocodile. Poaching of green 
turtles has been reported from the Watamu 
Marine Reserve. 
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Three coastal/marine reserves exist in 

the region, all in Kenya. Despite an in-

ventory and list of recommended sites for 

reserve designation in Tanzania, no pro­

posed area has yet to be gazetted for 

marine park status. 

The contribution of marine fisheries 

is relatively small (10-20 percent) in con-

trast to th. region's fresh water fishery 

production. Fishing is largely a small 

scale arid individualistic activity concen-

trated oi the fringing reef. The principal 

fishery areas are Lamu, Mombasa, Tanga andI 

Mtwara. Tanzania also supports a small 

commercial trawler fishery where some of 

the productive areas are adjacent to estu-

aries where few reefs exist to tear nets. 

Tanzania also produces shrimp where forty 

percent (2,000 tons per year) of anzania's 

shrimp came from the Rufiji delta area. 

Tanzania's shrimp have an estimated nutri­

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

Bagamoyo, Formosa Bay, and Lamu. 

The reef-dependent fishery currently 

appears to be exploiting the reef at or 

near sustainable limits. Comparing the 

geneially accepted range 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. Due to the natu­

ral constraints of coastal East African 

waters, there appear to be few available 

alternative fishery resources to 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. 
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CHAPTER 5 IMPLICATIONS OF RESOURCE USE TRENDS
 

East Africa will house 110 million 

people in the year 2000. Where will they 

live? What will they eat? Where will they
 

work? Where will their water and fuel come 


from? What resources will support their 

needs in transportation, communication, 

social services, arid employment? 11hat will 

become of the soil, vegetation, wildlife, 

water, and forest resources which are 


hecoming increasingly scarce? 

Answers to these questions are criti-

cal to the well-being of these 110 million 

as w l11 as to their children aid 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-

commerded policies follows: 

Summary of Trends 

a) In high potential areas where 

roughly two-thirds of the people live, high 

population densities aid high rates of pop-

ulation growth are dominant. Although the 

areas are highly productive, increasing 

land shortage ari farms below one hectare 

in size are common. Intensification of 

agriculture, chanqes of crops, forest de.-

pletion, loss of top :ioil , aid probaile 

lowering of productivity are a first set of 

conseuences. Though total numbers con-

tinue to increase, migration away fromx 

these areas is becomii 1 -ommonplace. 

b) In medium arid lower potential 

areas, natural population growth is aug-

merited by increasing in-migiation from 

crowded high potential areas. In some 

areas this trend ieveroes the pattern of 30 

years ago when migrat ion to high potential 

areas was dominant. Some intensification 

in farming occurs as well as extension of 

farming info increasingly marginal areas, 

in addition previously reserved lards are 

being cultivated. Local energy supplies 

are a problem in areas where land clearing 

has reduced woodland cover. Soil loss and 

overgrazing are approaching critical pro­

portions. 

c) Onf grazing lands of generally
 

lower potential, livestock numbers continue 

well beyond the carrying capacity of the 

range. A gradual deterioration of range­

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 aid in some cases have contrib­

uted to the degradation of areas around 

them by attracting aid concentrating 

grazing herds. 

d) Surface water is a scarce re­

source aid increasingly polluted. Lakes, 

rivers, and coastal areas are the recipi­

ents of mostly untreated industrial and 

domestic waste %hich harms wildlife aid 

fisheries. Cumpetition for use of water is 

already important in some urban areas. In 

selected coastal areas, coral, mangroves, 

aid beach resources are showing early dan­

ger signs of destruction. 

e) lotal wood resources in East 

Africa are probably sufficient for fuel 

energy until about 2000. Local aid region­

al deficiencies, however, are already a 

problem, especially in the drier areas aid 

around major cities. 

f) Protected areas have been mostly 

well maintained by the qovertinents of the 

region but are increasingly under stress 

from the pressures noted above. Import ant 

species of plants arid animals are endan­

gered both within ard outside the protected 

areas. Wildlife is iiicrz:asingly being con­

fined to game parks aid management of these 

areas is made more difficult. by Lhis fact 

arid the increasing pressures on the parks 

from competing land uses. 

g) Urban growth continues at high 

rates aid in the last decade or so 
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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 corn-
pensated for by comparable increase in 
cash-earning exports ad as a result a sig-
riificant food deficit situation looms on 
the horizon. Although during years when 
rainfall is good there will probably be 
little difficulty, drought years will be a
 
major problem. In 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 
important to make explicit mention as 
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. Beforn any actual implementation 

can take place, more detailed planning aid 
policy consideration would need to be car-
ried 	out by appropriate auchorities. 

The needs and recommendations are: 

a) 	 Productivity 

There is need for overall 
policies directed at the maintenance and 
improvement in productivity of the natural 
resource babe, especially in the high and 
medium potential zones. Needed actions: 

... 	 adjust pricing and incen-
tives for food production. 

On one hand, some urban food 
subsidies are probably re­

quired. On the other hand, 
more food would be grown if 
prices paid to farmers were 

higher; 

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

... 	 expand access to agricultur­
al credit and improve rural 
marketing to increase pro­
ductivity aid thereby c­

crease resource degradation; 

... 	 carry out a thnrough review 
of incentives for s,il con­
servation measures. Sub­
srantial success has been 
achieved in isolated places 

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

... 	 develop incentives for in­
creased tree planting, not 
only to increase wood pro­

duction but to preserve soil 
as well; 

... 	 review charcoal ad fuelwood 
pricing so that price will 
both encourgae conservation 
of fuelwood aid encourage 
adoption of fuel efficient 
& for andevices cooking 

•ating.
 

b) Resource use conflict
 

There is need for national 
mechanisms to identify key resource use 
conflicts as well as to develop means to 
mediate and perhaps resolve at least some 
of them. Needed actions: 
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share land use planning for 
parks, park buffer areas, 

and agricultural/pastoral 
land in the vicinity of 

parks. Ihe example in 
Tanzania of the Ngorongoro 
Conservation area is an 

excel lent .rototype; 

... 	 assess ways in which bene­

fits from parks -an be paid 
directly to residents in ad 
around park areas; 

... 	 develop more economically 
productive uses of park re-
sources, for example, cul-

ling of surplus animals to 
sell for meat; 

... 	 integrate land use planning 
whereby conflicts becween 

plars to clear new land and 
goals to preserve habitat, 

forests, and protected areas 
are eased. Water use and 

coastal resources also re-
quire this integrated 

approach. 

c. 	 Resource issues in develop-
merit planning 

Increasingly the resource 

management perspective needs to be built 
into 	 the process of developm2nt planning at 
every level. Personnel with appropriate 

skills need to be involved with the key 
planning and finance departments in govern-
ment. Needed actions: 

... 	 better resource data needs 
to be made available to lo-

cal planners, i.e., regions 
or provinces, districts, 

village councils, catchment 

planning units, etc. 

... 	 pro-project resource impact 
assessment needs to become a 
routine procedure, especial-

ly for activities related 
to water, soil, trees, and 

rangeland use. 

... 	 impact of development activ­
ities on resources requires 
close attention at every 

stage of the devalopment
 

process. 

d) 	 Institutional 
infrastructure 

lhere is need for new forms 

of institutional development to deal with 
the emerging problems, both within govern­
ment and within the private sector. Needed 

act ions: 

growing urban areas call for 

new forms of monitoring, 
regulation, and enforcement 

with 	particular focus on in­
dustrial pressures; 

... greater involvement of the 

private sector and voluntary 
organizations wo.ild help. 

Private groups in Ken)a have 
had 	 considerable success in 

tree planting; small busi­
nesses increasingly are en­
gaged in industrial activity
 

which is an important dimen­

sion 	of resource use; 

... 	 good resource development 

and management requires the 
understanding cf key link­
ages between and among pri­

vate and public sectors and 
the enhancement of rusource 
utilization from the per­

spective of both resource 
user and resource manager. 
Such linkages are more ef­

fectively achieved at the 
district and local levels 

where development planning 
is increasingly taking 
place. 
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f) 	 More and better information 

The region needs improved 

resource information. It is trite to call 

for more data or more research. There is, 

however, need for a limited objective: on-
the-ground assessment of some key issues 

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 able to generalize from these exam-
ples for a nation or even the region as a 
whole. Needed action: 

... 	 strengthen monitoring cap-
ability for university and 
research institutions; 

... 	 strengthen monitoring cap-
ability for national envi-
ronmental institutions 

(i.e., Kenya's National 
Environment and Human 

Tanzania's Institute of 
Resource Assessment); 

... 	 strengthen data management 
capability for key minis­

tries including water, agri­
culture, livestock, fores­

try, 	 etc.; 

... implement means 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 changing resource situations. 
Already the people and governments of East 
Africa are adjusting to the new levels of 

land use and population density. But, in 
our judgment, the quickening pace of demo­
graphic change needs to be matched by new 
approaches to the management of the re­
scorce base on which the 110 million people 
will depend in the year 2000. 
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