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INTRODUCTION

Africa South of the Sahara is a generic designation. Used geo-
graphically, it applies to an area which is much larger and includes a
wider variety of political units thap the one under consideration here.
In this report, Africa South of the Sahara refers specifically to:

Ethiopis, an independent Kingdom, and Eritrea, federated with
Ethiopia;

The Federation of Rhodesia and Nyasaland, consisting of Northern
Rhodesia and Nyasaland, Protectorates, and Southern Rhodesia,
a self-governing Colony;
Ghana, an independent member of the British Commonwealth of Nations;
Kenya, a Colony and Protectofate;

Liberia, an independent Republic;

Nigerias, a Federation of three Protectorates, a federsl district
at Lagos, and the Cameroons Trust Territory;

Somalia, a UN Trust Territory;

Thé Sudan, an independent Republic;

Tanganyika, a UN Trust Territory; and

Uganda, a Protectorate.
The area covered by this study is about equal to that of the continental
United States, and has a total population about half that of the U.S.A.
A number of the recommendetions herein are applicable generally throughout
tropicel and sub~tropical Africe, and the hope is that certain important
technical assistance projects mey ultimately become entirely regional in
character,

Many of the most basic problems in Africa are common to wide geo- |

graphical areas, and efforts toward their solution must therefore be made



on broad fronts if the results are to be truly effective. In any attempt
to apply the benefits of Western science and technology account must also
be taken of the historical, socisl, and political developments of the na-
tions concerned.

The couﬁtries congidered in the study require heavy investments
in education and development which will not directly increese the netional
income. With the exception of Ghana, they are not in the fortunate posi-
tion of having surplus wealth from industry or agriculture to invest in edu- -
cational and research progrems. If such programs are to be strengthened,
there must be constantly inoreasing national income from agricultursl,
industrial, and related developments. It is, therefore, of inescapable
interest to the soiehtist that every potential resource for the economic
development of the area be fully utilized.

For the present and for a considerable period in the future, there
should be attractive opportunities for foreign investment in the rational
development of Africa's natural resources. The exploitation of metallie or
nonmetallic minerals, fuels, and water resources is an exdellent method for
capital production. The value of these'fesourcea oan be assayed and often
proven attractive for forelgn investment. Although agriocultural resources
are less susceptible to rapid exploitation and less sure than mineral de-
posits and oil reserves, they oan neverthelessvbe improved, with me jor
benefits to national economy. Similarly, biologic resources such as for-
ests and fisheries can be managed in ways to produce substantial income,

Africa's greatest resource, however, is manpower - now largely
illiterate and untrained. The rate at which it can be further developed
and utilized will establish the tempo of progress. Every effort should

be made to encourage Africans to engage in private and public enterprise




of eli dimensions. Local human resources should be developed and utilized

to the fullest possible extent in support of national and loecal enterprise

for the exploitation of natural resources, the manufacture of goods, and the
development of services. Eventually there will be vast opportunities for
entrepreneuria; aétivities by Afric;ns that will create employment and wealth
and, st the same time, reduce the outflow of foreign exchange for the purchase
of goods and materials that can be produced locally. ,

None of these developments will be possible, however, without a
significant incresse in the numbers of Africens qualified to £fill positions
of national résponsibility. A natural result of independence is the desire
to replace expetriafes with nationals. Unfortunately, none of the emerging
nations of Africa has enough well-trained nationals to fill the gap left
by the ondus of expatriates, These individuals, together, represent a loﬁg
tradition of foreign service and a volume of man years of :experience which
cannot presently be provided from any other source. Thus, while various
forms of foreign aid can be extremely useful, the countries of sub-Sahsra
Africa will probably heve to face & period of austerity before they have
developed the trained manpower to meet national requirements. Nevertheless,
with the sympathetic and effective asgistance of foreign countries, it ocan
be expected that over a period of years sufficient numbers of trained na-
tionals will become available to satisfy local needs.

.The present report is in no sense intended to be an economic sur-
vey of sub-Sahara Africa. Although concerned principelly with sclence and
technology, the Judgmentavreaohed and recommendations made must have sound
economic bases. This fact has been kept in mind throughout the study, and
all of the recommendations are believed to have economic validity in that,

although substentisl sums of money would be required to implement them,



they can in the long run be expected to repay these amounts many-fold to
national economy.

On the agsumption that economic growth will continue, 1t is pos-
sible to establish specific subject matter fields and disciplines that
should be given me jor considerestion by foreign aid agencies. These sre
described in the sections listed as Education, Medical and Public Health
Services, Agriculture, Natural Resources, and Engineering, Technology
and Industry. This survey does not purport to be & comprehensive study
of education in sub-Sshara Africa. However, the obvious need for educs-
tional developments at all levels necessitated the inclusion of & section
on this subject. The soientific areas of oconcern are treated individually
in an effort to establish priorities and opportunities for effeotive as-
sistance. Each section is followed by a series of recommendations that
reflect ocombined judgments as to the types of projects or programs that
might be undertaken by foreign aid organizations with greastest expecte-
tion of significant snd continuing benefit. Although the several disci-
plines are discussed seperately, they have also been considered collec-
tively, and the recommendations have been chosen in large measure because
of their relationship to other disciplines and the possibilities of inte-
gration for multiple benefits.

During the course of the present study every effort has been
made to draw upon available knowledge and experience through the examina-
tion of literature end direct contact with key individuals in Africa and
elsewhere. It was not expected that a series of dramstic, new needs and
opportunities would be brought to light. The objective has been the

evaluation of the present situation and the identification of long-range




opportunities for the spplication of patterns of technical assistance in
support of further progress. It is believed that the most significant
opportunities sre to be found primarily in the fields of agriculture and
public health. As a consequence, emphasis has been given to these dis-
ciplines on the assumption that progress on these two fronts is most basic
to economic growth and social welfare; It is clearly recognized that col-
latersl developments in education and the technologies are essential, and
it is hoped that speciel attention will be given to these needs as rapidly
as gignificant opportunities for technical assistance are identified.

The procedures involved in the study and preparation of the final
report have been as follows:

(1).The acoumulation, compilation, and analysis of available ma-
terial in science, technology, and related subjects in the geographic ares
under consideration;

(2) The appointment of & body of scientific consultants'who have
travelled extensively or lived in Africe and are qualified to evaluate lo-
cal and regional situations and reach valid conclusions;

(3) Consultation with large numbers of competent scientists and
educators with personasl experience in a wide varlety of projects estab-
lished in Africs;

(4) Consultation with representatives of agencies and orgeniza-
tions that have interests or activities in one or more sectors of Africs;

(5) A series of conferences among the individuals most directly
concerned with the survey in order to exchange information, compare ideas,

and then reach the Jjoint conclusions upon which this report is based;



(6) Meetings with the Steering Committee of the survey in order

to report progress and to obtain consultation and advice.




II. EDUCATION

Africa's greatest single resource is its manpower, and its great-
est single limitation is the dearth of trained manpower for the multitude of
responsibilities and action programs necessary to sound social and economic
progress.

Illiteracy figures for Africa are in themselves startling but
their implications are alarming. It is axiomatic that in areas where the
illiteracy ratio is high, standards of living are usually low, Equally ob-
vious is the fact that illiterate populations represent human waste in the
gsense that they are incapable of furnishing the considerable numbers of
leaders required for the sciéntific, educational, cultural, and political
development of their countries. Perhaps the most important contribution
that foreign countries can make to the future well-being of Africa is sup-
port to educational programs whose object is to train an e#er-increasing
number of Africans for a wide variety of national responsibilities.

Throughout sub-Sahara Africa facilities for the education of in-
digenous populations are conspicuous by their paucity. The majority of
Afriocans receive no formal education in the Western sense. Only a smll
proportion obtain an elementary education covering from one to several years,
and still fewer manage to experience from two to four years of secondary or
vocational training. The group receiving the benefit of university educa-
tion is minute.

Even though the existing educational systems and institutions vary
widely in kind and quality, in totg they are entirely inadequate to serve
.the present, still more the future, educational needs of the region. This
situation cannot be changed radically within a short period of time, since

educational advances can only be deliberate, at best. Moreover, they are



largely dependent on a continuing supply of qualified teachers, and there
is now a critical shortage of teachers in Africa.

Granted, however, that the educational systems must have time to
evolve, it is still possible to make significant progress in providing in-
creasing numbers of Africans with training at educational levels compatible
with their capacities.  This would require, in the first instance, substan-
tial gains in elementary, secondary, and vocational education on which could
be bésed improvements in college, university and professional training.
Prompt action and heavy financial investments could be expected to pay sizable
dividends within a reasonable period of time in the form of a growing body of
individuals qualified to accept important social, economic, and scientific
responsibilities.

Ultimately, of course, the educational systems must become national
responsibilities, and it is not to be expected that external agencles can
satisfy more than a fraciion of the total requirement. They can, however,
assist in devéloping sound patterns of instruction, and provide the tempo-
rary sefvices of expatriate teachers as well as limited amounts of equipment
and supplies. Such efforts, in conjunction with national programs, should
soon begin to strengthen-local school sys&ems and to increase the numbers of
qualified personnel for teaching assignments at various levels., As these
programs expand and become self-perpetuating, the gap between the demand for
well-trained graduates and the supply will begin to close.

Thoughtful decisions must be reached as to how limited fofeign aid
funds can best be utilized in the existing situation. Any magnitude of sup-
port available at present could readily be absorbed by each of the educa-
tional strata. Ideally, foreign aid should be concentrated on the training

of selected specialisté to fill important posts of leadership and influence;



selection cannot function, however, in the absence of large numbers of
candidates. Although an attempt should be made to stimulate the rapid
development of patterns of elementary and secondary educatioﬁ through local
initiative, the assistance available from foreign countries should be con-
centrated primarily on the training of teachers and of students at the uni-
versity and postgraduate levels for future responsibilities in science,
technology, and related fields of human endeavor.

Educational levels and patterns diffef among the several countries
in sub-Sahara Africa. The recommendations which follow are broad but are be-
lieved to be basic to sound educational progress. In addition there are op-
portunities for strengthening selected institutions in each of the several
count;ies of concern, and these should be carefully examined with respect
to possible support through foreign aid. Typical examples are contained in
the selected list which follows.

Liberia. The Booker Washington Institute is reasonably well lo-
cated, has a fair plant, and could be greatly strengthened with commensurate
benefits to Liberia.

Cuttington College, a higher level school, has been rendering use-
ful service to various asﬁects of education in Liberia and, if given addi-
tional support, could materially expand its program.

The University at Monrovia is totally inadequate and will require
substantial support and reorientation to become & reasonable facsimile of
the National University. A careful study would have to be made of this in-
stitution as well as of the recently announced plans ior the establishment
of a second university in Liberia before any decision was reached regarding

possible aid to one or both.



Ghana. The Kumasi College of Technology has a substantial plant
and staff, Its curriculum is directed toward vocational, subprofessional
and, to a degree, professional training. A careful examination of 1ts poten-
tialities for the training of students in a variety of technical subjects
would be of value, Critical support to this institution should be most help-
ful in training badly needed subprofessional technical personnel in a variety
of disciplines.

The University of Legon and its College of Agriculture at Achimota
represent the principal institutions of higher education in Ghana. A new
and imposing plant plus a well-qualified staff of expatriate and African
scientists suggest that the university will play an important role in all
future educational developments in Ghana. There are appealing opportunities
in the ﬁniversity for both strengthening and enlarging the offerings in re-
lated field of science and technology. .

Nigeria. The College at Ibadan in Western Nigeria is the leading
institution of higher learning in the country. It is reasonably well sup-
ported and has an excellent physical plant and a small but good staff. The
School of_Agricuiture is attempting to widen its program and probe more
deeply into the problems Airectly affecting local food production. As a
consequence, ald to this section of the College could be expected to pro-
vide continuing and increasing benefits to agricultural production and the
training of qualified personnel. A Other sectors of the aollege are render-
ing signal service to the training of Liberian students and with additional
support could expand their programs.

The Vom Station for animal research is another logical site for
the application of foreign aid. This station, which already has substan-

tial facilities and staff, could readily be built into a major livestock

10




and research center deéling with the broad spectrum of problems in livestock,
poultry health, and management. At the same time its training facilities
could be expanded to take care of a greater number of students. |

With foreign aid, the Medical School and hospital at Ibadan could
strenghen their services to the nation in the fields of medical education, re-
search, and medical practice.

Sydan. The Shambat Institute of Vocational Agriculture near Khar-
toum is concerned with the training of selected young Sudanese in various
aspects of agricultural practice. The school has a basic core of buildings
and equipment.and, if provided with suﬁplementary support, could be expected
to make its training program still more effective.

The College of Agriculture and the Medical School of the National
University could be materially strengthened through the provision of addi-
tional well-trained staff, essential equipment, supplementary buildings, and
substantial support to research programs. Here again, major capltal funds
and continuing support to research and teaching programs are required.

As presently constituted, the Co;lege of Veterinary Medicine at
Khartoum is entirely inadequate. Staff, equipment, and plant must all be
reinforced if this institution is to serve the professional needs of the
Sudan and, in some measure, of the surrounding area.

Ethiopis. The Vocational School of Agriculture at Jimma has al-
ready benefited from technical assistance programs through a contract with
Oklahoma State University. Continuing and increased support to thia in-
stitution would be most productive. The expansion of the Jimma School cur-
riculum to include vocational training for rural girls would be a most use-
ful addition to its progranm.

The Imperial College of Agriculture at Alemaya offers training

~ at the college level to Ethiopian students. Operated under a contract with
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Oklahoma State University and ICA, this institution has developed to a point
at which it now has a substantial plant and field and laboratory program.
Every effort should be made to continue this collaboration over the next
five to ten years. During this period it would be well to consider the pos-
- 81bility of establishing a School of Home Economics in order to train Ethio-
pian girls for public service in rural areas.

The University College of Addis Ababa offers training in engineer-
ing and related technologies and the sciences. This institution cbuld be
materially strengthened by U.S. collaboration through technical assistance
projects.

Kenye. General university education is not available in Kenya
and students from the area go prinéipally to Makerere College in Uganda.

An appealing possibility for technical assistance would be the establish-
ment of an agricultural institution similar to the one at Alemaya in Ethiopia
through a contract with a suitable U.S. land-grant college.

Kenya offers vocational instruction to Africans and is currently
developing a diploma school at Siriba. Substantial additional support to
this effort could be expected to expand and strengthen its program for the
training of Africans in agricultural science and practice.

The University College of Kenya (formerly the Royal Technical
College of East Africa in Nairobi) offers courses in engineering and re-
lated sciences to a growing body of students. Some foreign aid has already
been provided, and future support could be invaluable in permitting the
school to enlarge its curriculum and student body.

The Veterinary Research Institute at Kabete participates in the
training of veterinary students in collaboration with Makerere College. It

operates on a limited budget and could profit greatly through assistance in
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fhe form of additional staff and financial aid to research and teaching
programs.,

Uganda. Higher education in Uganda is centered at Makerere Col-
legé where there are especially important opportunities for further assist-
ance to the Schools of Agriculture, Veterinary Science, and Medicine.

Rhodegia. In Southern Rhodesia a University College has been es-
tablished at Salisbury. Well-planned, with a small and competent staff and
adequafe land and facilities, this institution could soon become an important
factor in the training of Africans for a variety of future responsibilities.
Special opportunities for assistance exist in the development of the School
of Agriculture and 1ts experiment station.

The areas under French, Belgian, and Portuguese influence have
eatablishgd a number of institutions dealing with university and profes-
slonal education. It is to be expected that these will require further de-
velopment in the future and that others may come into being in response to
need. An excellent example is Lovanium University, a dynamic, young insti-
tution which has already made substantial investments in plant and staff.

Ité program includes the basic sciences, agriculture, medicine, nursing,
humanities, and social sEiences. Many of its graduates can be expected to
become the future leaders of the.African community in the Congo. Although .
Lovanium University has had substantial support from Belgium and more recently
from the Government of the Belgian Congo, important possibilities for its
future development, especially in the field agriculture, are still unexplored.
It would appear that under mutually satisfactory conditions there will be
significant opportunities for collaboration with the university through for-
eign aid activities. Should there be opportunities in the future for col-

laboration with this and other institutions in French, Belgian and Portuguese
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Africa through technical assistance, it would seem desirable to give them

sympathetic consideration.

eco da s

1, Primary and Secondary Education

bUniversal elementary education 1s the ideal of organized nations.
Although rarely attained, it remains a goal toward which continuing prog-
ress can be made. The obstacles to universal elementary education are many
in the underdeveloped countries, and may include lack of teaching personnel,
inadequate systems of transportation and communication, and, inevitably, in-
sufficient finances for the construction of aschool buildings, the purchase
of teaching aids, and the payment of salaries. All of these are present in
sub-Sahara Africa, and any substantial advance toward universal education
will require heavy investments of funds over a period of many years.

It is essentially impossible for any foreign assistance agency
to supply even a significant fraction of support needed for primary and
secondary education. Rather outside agencies can only seek critical oppor-
tunities to stimulate local developments and provide support in areas and
disciplines which would tend to catalyze increasing educational efforts by
government. |

(a) Yoluntary Agencles

Ideally, primary and secondary education should be under public
ausplices. In many underdeveloped areas, however, voluntary organizetions
have madesignificant and lasting contributions to the education of youth
through the establishment of a wide variety of mission and other types of
schools offering elementary or vocational instruction. It is believed that,
with proper encouragement, the resources of these voluntary educational

agencies could be combined into an important base upon which to build systems

14



of public ingtruction. Ultimately it is to be expected that there would be
a shift from the mission-type school toward the public school. Throughoﬁt
the transfer period voluntary agencies could be most helpful, both in the
provision of teachers and in other forms of collaboration. The establish-
ment of a public school system would not obviate opportunities for private
instruction especially where private schools offered vocational or other
forms of complementary curricula.
(b) Expatriate Teachers

During the next decade at least, sub-Sahara Africa will require an
increasing number of qualified teachers to man a variety of schools at the
elementary and secondary levels. Until sufficient numbers of Africans are
trained as teachers, progress must depena to a major degree upon the availa-
bility of teachers from other countries. An important type of foreign aid
would be the provision of additional elementary, secondary, and vocational
teachers for periods of two to three years to fill teaching posts wherever
the needs are most pressing.

(c) Ieacher Training Centers

A major contribution which foreign ald agencies could make to pri-
mary and secondary education in Africa would be the strengthening of exist-
ing schools for the training of teachers and the establishment of new ones.
These would be expected to be comparable to the normal school or teachers
collegés in this country and would be dedicated to the tralning of Africans
for posts as teachers at all levels through the secondary or high school.
A program of this sort would provide the most rapid and effectlive means of
developing an increasing corps of qualified African.teachers. Currently,f'
there are especially appealing opportunities in Liberia, Ghana, Nigeria,

and Ethiopia.
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The United States is especially well qualified to offer this sort
of service to public education in Africa. Funds spent for the establish-
ment of these institutions and the provision of temporary expatriate staff
could be expected to confer substantial long-range benefits on the coun-
tries concerned.

(d) Yocatiopal Training

The scarcity of skilled labor, technicians, and artisans is every-
where apparent in Africa, and a wide variety of economic developments will
necessarily be retarded until there are sufficient numbers of Africans
trained as carpenters, plumbers, builders, masons, mechanics, machinists,
electricians, etec. Although various types of vocational education are now
being offered in Africa, the sum total is not large. The establishment of
trade schools in several central locations would be a major contribution to
the local economy, and would create a pattern thatbcould be further developed
by gﬁvernment and local enterprise. In rural areas requirements would in-
clude buildings, equipment, and foreign teachers who would remain in resi-
dence for sufficient periods of time to enable them to train their replace-
ments from among qualified African graduates.

2. mmmmﬂ

There are relatively few institutions of higher education in sub-
Sahara Africa. At least several are excellent in terms of standards of ad-
mission and the training offered. Their plants and resources are limited,
and collectively they cannot be expected to handle increasing enrollments
indefinitely. With additional support the established colleges and univer-
slties could be further strengthened and somewhat expanded in order to handle
a larger body of students. However, it would seem desirable and inevitable

that certain new institutlions of higher learning come Into being in sub-Sahara
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Africa in response to future need. These will require substantial assist-
ance and will provide opportunities for foreign aid agencies, philanthropic
organizations, and other interested groups, to contribute materially to the
advancement of higher education'in Africa.
(a) Scholarships and Fellowships

. During the period in which university systems are evolving, there
will unquestionably be need for a sizable number of fellowships and scholar-
ships f&r the training of Africans overseas. Appointments should be in re-
sponse to demonstrated needs for trained personnel in the parent country.
The bulk of the trainees might necessarily fall into the undergraduate
category, with smaller numbers at the postgraduate and professional levels.
Estimates of the numbers of qualified candidates who will become available
each year during the next decade vary, but they are certainly substantial.
Limitations to this program would appear to be available funds, the absorp-
tive capacity of Western institutions and the employment opportunities for
scholars upon their return. It should be pointed out that the absorptive
capacity of foreign universities is not simply a matter of space;‘of at
least equal importance is the additional financial burden imposed by a heavy
influx of foreign students. Any contemplated fellowship and scholarship
program should go beyond taition and fees and provide for total costs to the
university.

A smaller but highly useful project would be the appointment of

scholars and fellows from this country to study for a year or more in .
Africa. This arrangement would have the dual benefit of associating Ameri-
cans and Africans in a university atmosphere in Africa and of providing
training experience for a number of Americans who might later become in-

terested in careers in foreign service.
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Essential to the success of an overseas training program for Afri-
cans would be the establishment of an appropriate organization to handle all
details. These would include: selection of properly qualified candidates
in those fields where iocal needs and opportunities are most apparent and
pressing; arrangement for their admission to institutions offering appro-

.priate types of training; handling of travel and other administrative de-
taills; establishment of a system of viéits in order to provide continuing
contacts and encouragement; and finally, participation in an effort to as-
sist trainees in obtaining useful employment after their return home. The
success or fallure of fellowship programs depends entirely upon the skill
with which they are organized and handled. Competent administrative organi-
zation is an essential requirement to thig recommendation.

(b) Professional Edycation

See following sections of the report for discussion and recommen-
dations.

3. c . c rt_of ca

(a) Educational Loan Fund

It is suggested that consideration be given to the practicability
of establishing s lban fund for educational development, to be available to
the countries of sub-Sahara Africa. As the demand upon local resources for
the improvement of public school systems at all levels will be increasingly
heavy, progress may be seriously retarded without this kind of outside as-
sistance. Long-ter? loans at low interest rates could be expected to en-
hancé the speed of these developments where thils mechanism is clearly justi-
fiable. The fund could be used for the multiplication of institutions
offering general, vocational and professional education in response to

growing need; and in view of the great educational needs throughout the
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entire area, it 1s apparent that the magnitude of such a fund would be
limited by available resources rather than by the dimensions of the oppor-
tunity.

(b) Documentation Centers
In support of educational developments it would be desirable to

establish two documentation centers - one in East Africa, the other in West
Africa - whose function would be the preparation, compllation, translation,
and printing of substantial quantities of teaching and scholarly materials
in English and in the native langusges. Such centers would be extremely
useful in the preparation and distribution of critical reading materials of
all sorts designed to aid in expediting the educatlional process. They
might be located in connection with an established university or in the
capital cities under the auspices of ministries of education.

(¢) Library and Information Centers

There i1s evident need for an Information center in Africa for the
collection, collation, and maintenance of published materials dealing with
Africa in all its aspects. A major body of literature 1s already in exist-
ence, but there is currently no information center in Africa to which Afri-
cans and other interested persons can turn. A center in which all published
material could be brought together and made avallable to scholars generally
would be of enormous international benefit.

One such center could serve the entire area, but if it were es-
tablished in East or West Africa there might ultimately be a demand for a
secoﬁd facility in the other area.

There 1s a perceptible and growing interest in Africa within the
United States, as manifested by the increasing body of literature dealing

with the African continent, the numbers of students specializing in African
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studies and the University centers dedicated to them. The establishment

of at least one major center in this country would be of the utmost impor-

tance. Associated with an appropriate university, such a center would not

only have eassential scholarly materials but would provide opportunities

for research and training of utmost value to future cultural and scientific

relationships between this country and those of Africa.

Summary
As will be evident from the foregoing, a major conclusion of this

study is that the future development of sub-Sahara Africa depends, in the
firet instance, upon the rate at which progress can be made in strengthen-
ing education at all levels. There must be a definite trend toward general
literacy, an expansion of elementary and sBecondary education, and increased
emphasis on university and professional education if Africa is to make sub-
stantial economic advances within a reasonable period of years. Every other
consideration.is subordinate to that of education, and it should be a major
area for planning and investment. Although foreign organizations cannot ac-
cept responsibility for financing the educational systems in Africa, they
can apply aveilable manpower and resources to important growing points so
that these may develop to proper dimenslons in support of social-and eco-
nomic progress. It is recognized that there are currently many agencies
interested in education in Africa. It would be wise to identify all of
these and the scope of their programs. Subsequently, there should be a
degree of coordination which would make possible the most effective appli-
cation of all available resources and eliminate the possibility of substan-
tial duplication of effort.

The enormity of the need for educational progress on all fronts

in sub-Sahara Africa is readily apparent. However, the solution of this
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immense human problem is by no means obvious. It is clear, however, that
under most favorable circumstances substantial amounts of time, intelligent
planning, effort and money are prerequisite to sound progress. Educational
advances that have been made in the West cannot be superimposed on the Afri-
can scene, but the lessons learned can be utilized effectively in speeding
educational developments in Africa.

An initial step is the expansion of the base of the educational
pyramid. This requires time, patience, persistence, and those forms of ald
available from foreign countries. At the same time, assistance can be pro-
vided to increase the numbers and improve the training of craft workers,
techniclans, professionals, and scholars.

A major consideration should be the strengthening of established
institutions dedicated to the improvement. of African education at all levels.
Temporary staff, buildings, equipment, teaching aids and supplies are all
essential needs. A vital supplement would be the appointment of a substan-
tial number o? fellows and scholars for training overseas during the period
until indigenous institutions are in position to handlevmost of the national
education need.

Important supplementary opportunities to the multiplication and
atrengthening of African educational institutions would be the establishment
of centers for the preparation and translation of teaching materials and the °
collection of pertinent information. Still another and most important ef-
fort would be support to one or more major centers for African studies in

Western universities.
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IIT MEDICAL AND PUBLIC HEALTH SERVICES

Progress in public health is linked inevitably with progress in
education, agriculture and economics. The magnitude of many public health
problems is a function of a lack of understanding or control of simple sani-
tary and environmental processes. The effects of diseases are quite fre-
quently intensified by poverty, lgnorance and dletary deficiencies. A program
to improve the health of a nation or a region must of necessity be coordinated
with parallel efforts in education and agriculture.

No soclety can achieve maximum utilization of its human resources
unless it is in a healthy state both mentally and physically. Masses of his-
torical evidence illustrate the fact that in communities where such conditions
as malaria, hookworm, and deficiency diseases are rampant, human output 1s at
a minimum. It is impractical to expect to develop agriculture, industries,
and the educational and political structures necessary to social progress in
debilitated, underproductive populations. In consequence, the application
here of modern public health measures becomes of paramount importance,

In all of Africa a wide variety of human parasltes and diseases have
established their sway over indigenous popﬁlations. Many of these would
readily yield to known public health measures if such measures could be gen-
erally established. However, a complex of a lack of understanding, insuffi-
cient personnel, and limited budget makes a selective pollcy necessary. In
some instances, ad hoc immunization programs can be mounted to eliminate some
eplidemic diseases which are well known and have been brought under cohtrol in
many parts of the world, e.g., smallpox, yellow fever, and diphtheria., More

frequently it is necessary to undertake fundamental research and training as
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a base for long-fermy laborious, and meticulous programs involving all aspects
of health,

Malaria, bilharziasis, enteric disorders, and intestinal parasites
yicld only when levels of sanitation have reached the point at which these
diseases can no longer flourish. Deficiency diseases and their secondary ef-
fects disappear when dietary patterns and caloric intake reach adequate levels
for normal development. Reaching such levels depends, however, upon signifi-
cant improvements in agricultural production, and upon the distribution of
necegsary combinations of food elements at prices which can be afforded by
the general public.

In Africs, public health problems are obvious but difficult to solve.
Illiteracy, taboos, nomadic habits, and an almost complete lack of sanitary
and environmental control in many areas militate against rapid and effective
progress toward the control of most of the widespread pests and pathogens
which plague the population. Medical and other supplies are expensive and
frequently unavailable., Doctors, nurses, and medical assistants of all cate-
gories are in extremely short supply. As a consequence, it can be expected
that increasing investments of money, time, and effort will be necessary to |
gain general acceptance of. public health measures and to produce the pérsonnel
and materials necessary for the establishment of programs which will ultimately
bring the major public health problems under some reasonable degree of control.

The increasing urbanization of African comnmunities, although a com-
plicating factor in itself, doee permit the establishment of potable water
supplies and sanitary sewage disposal systems., It facilitates market sanita-
tion, food inspection, and food handling and control, and it permits ready
access to large numbers of people by public health officers. It would seem,

therefore, that one highly important approach to public health problems in
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Africa is to attack them where the largest numbers of people are closely
congregated. To do this 1s in the first instance a responsibility of the
local and central governments.,

The diseases in rural areas are more stubborn because of a variety
of economic, ecological, and geographic factors., Scattered populations tend
"to be uneducated, inaccessible to medical practitioners and routine health
measures, and to suffer more frequently from dietary deficiencies than do
the city dwellers. They live under condltions of greater exposure to ex-
treme changes of temperature and humldity, and they are commonly inadé-
quately clothed and housed. Finslly, rural populations usually lack the
economic resources to purchase the goods and services which would aid in

protecting their health.

1 ita i

Irrespective of whether one 1s dealing with disease in urban or
rural areas of, Africa, the outstanding obstacle to a rational approach to
digease control is the complete lack of valid statistical data relating to
the African population, and describing 1ts distribution, birth rates, death
rates, and incidence of disease in terms of mortality and morbidity. Avail-
able statistical information comes from (a) data based on inadequate nofifié
cation of disease, largely derived from urban, civilized centers; (b) data
gathered from epidemics; (c) data gathered from standard hospital information,
or from research studies based on hospital populations; (d) data gathered
from rural health centers with inadequate facilities for diagnosis; and (e)
data secured by mobile medical units operating primarily in Ghana and Nigeria.

From these data it is clear that certain diseases exist in the area
and that they exist in considerable quantity in terms of absolute numbers.

Because of the fragmentary character of the data, it is not possible to plan
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a program based on fhe relative importance of the various diseases as they
affect elther rural villages or urban areas, Before any plan for control of
disease in Africa can be soundly formulated, it will be necessary to estab-
lish studies in several areas of West and East Africa to secure substantial
data based on actual incidence of disease in the African populations in both

rural and urban areas.

Pevelopment of Personnel

The second ma jor obstacle to the development of a program for the
improvement of health in Africa is the lack of trained personnel for the ad-
ministrative services, the hospitals, and the rural health centers. This
problem must be attacked in a long-range plan, and its solution is funda-
mental to the development of any type of éontrol program. While it is neces-
sary to defer definitive action for the control of individual diseases until
the fundamental statistical data have been collected, 1t is clear that the
development of personnel should be started at once in preparation-fbr what-
ever programs ;ie developed at a later date. The plan should include the
training of highly-qualified professional physiclang as well as of assistant

medical officers and paramedical personnel.

ofe al

For personnel training at the fully-qualified professional level,
sub-Sahara Africa today has the schools at Dekar, Ibadan, Kampala, Leopold-
ville, and Khartoum. In addition to these indigenous institutions, the vari-
ous schools in the Union of South Africa train a small number of candidates
from the area. A reasonable number of candidates go to schools in the United
Kingdom, Western Europe, Egypt, Lebanon, and North America. For the purposes
of this study, the schools at Dakar and Leopoldville are not relevant for a

variety of reasons, including language and academic patterns.
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The area ﬁnder conslderation is consequently served only by the
schools at Ibadan and Kampala, where a very high level of medical education
i1s being achieved. It is likely that within the next two to threg years
medical schools of similar quality will be established in Accra in assacia-
tion with the University College of Ghana, and in Salisbury in association
with the University College of Rhodesia and Nyasaland.

At the present time the two s;hools in operation are producing no
mofe than 30 doctors per year, and when fﬁlly developed, they will probably
produce no more than 70 to 80. With the addition of students from new schools
in the Federation and Ghana, the entire area will be producing no more than
130 new doctors annually within the next ten years. In addition, it 1s pos-
sible that as many as 100 physicians are peing trained on fellowships in
schools outside Africa.

It is clear that a yield of 230 physicians a year for this vast
area and population will barely serve to provide medical care for p;ivate
individuals aﬂd to staff, in a skeleton fashion, only the administrative
health serviceé'and the district and regional hospitals. Presumably some of
the graduates will reach a degree of training which will qualify them to
take over posts in the medical schools and to fill posts in new schools which
may develop in the coming years. A _group of elite, trained physicia

abgolutely esgential for staffing at the highest levels in the health serv-

iceg of all these areas.
Teaching in the present institutions is oriented too much toward

the development of hospital doctors and specialists. - There is a very real
need for the introduction of courses which will at least expose these future
medical leaders to the problems of organization and development of realistic

heaith‘services for Africa. Real emphasis should be put on the development
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of field training centers in which these young physicians can spend a reason-
able time before going forth to specialty training.

Subprofesgional Training

It is doubtful whether technlcal assistance programs at the moment
can increase substantially the output of fully-trained physicians owing to
the shortage of teaching personnel and of qualified candidates for training
at thié advanced level.

In view of the present grave shortage of professional personnel and
of the 1likelihood that the production of fully-trained physicians will con-
tinue to be grossly inadequate for many years, all the territories involved -
with the possible exception of Southern Rhodesia - will have to expand the
development of subprofessional training. The aim should be to produce as-
sistant medical officers capable of working under the supervision of fully-
trained physiclans, and paramedical personnel including nurses, midwives,
health visitors, sanitarians, and technicians of all types.

Technical assistance programs can be of great value in helping to
expand present subprofessional training centers like those seen in Kenys,
and in starting new centers staffed in part by expatriates. Facilities for
such training are now found at Salt Pond in Ghana; in the technical training
center at Nairobi, Kenya; in the Hgile Selagsie I Public Health College and
Training Center at Gondar in Ethiopia; and in the aseistant medical officers
school at Khartoum. A very fine four-year course is given at Nairobi, and
excellent training is provided at Gondar (which at present can serve only
Ethiopia) and in the school at Khartoum.

These are exceptions, however. The other centers are, in a very
real gense, primitive. They urgently require both financial assistance and

technical personnel to improve the depth of training for work in rural
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health ceﬁters, sanitation, and specific disease programs in each of the coun-

tries under study.

Specific Digeages
Owing to the lack of statistical data which will permit an evalua-

tion of the various diseases of Africa in terms of priority, it is necessary
" to consider individual diseases largely on an a priori basis. Any approach
to complete control must await both the development of statistice and of per-

gonnel,

Malaria
_Without a doubt one of the most widespread diseases of Africa in

terms of gross involvement of population.is malaria. In sub-Sahara Africs,
Plasmodiuym falciparym is the important parasite, transmitted for the most
part by Apopheles gambise and A. funestug. One of the current bellefs in
Africa is that malaria is the major killer of children, but evidence from
more recent siudiee would indicate that this is not the case. Thié view
developed morexfrom incorrect judgment than from valid statistical data
inasmuch as there are no general valid data for death rates or causes of
death in rural Afrieca. _

Technically, the control of ﬁalaria through vector control differs .
between West and East Africa because of variafions in climatic and environ-
mental conditions and in the response to insecticides by the vectors, A.
gambiae and A. funestug. In both areas, A. funegtus has shown itself amen-
able to control by épraying with dieldrin, DDT, or BHC. On the other hand,
A. gambise has shown itself amenable to control by spraying over long periods
only in East Africa. 1In West Africa, A. gambise has shown a remarkable tend-

ency to become resistant to dieldrin, particularly in Northern Nigeria and
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Liberia, However, experiments are at hand which indicate that combinations
of spraying with insecticides, aerial spraying with granular forms of DDT
as a larvicide, and distribution of antimalarial drugs such as daraprim and
chloroquin, can effectively control malaria in most of these territories,
with reduction in parasite rates, morbidity, and transmission to signifi-
cantly low biological levels. |

Control of malaria in new irrigation areas, particularly in the
intermediate levels of transmission such as are found in Kenya, Ugande, and
similar places, is urgenily necessary if these are to come into production
agriculturally for the use of African populations. At the present time there
are no plans for wide-scale malaria control by WHO or ICA in the region, with
the exception of relatively small sections in Liberia, Ethiopia, and the
gouthwest corner of Uganda. Southern Rhodesia has successfully brought ﬁnder
control almost 95 per cent of the country and is now in the process of an
eradication program in conjunction with the Union of South Africa on its
southern borders. In East Africa there are facilities for training tech-
nical personnei for control programs in the malaria center at Amani.

Technical assistance programs in Africa must give careful consid-
eration to undertaking control projects, at first in areas of special in-
terest, such as irrigation districts, and slowly in all sections of thié
region. While there is some doubt as to the importance of the disease from
a mortality point of view, 1t seems clear, from the African's reaction to
the disease itself,‘that malaria should and must be controlled to the highest

degree possible over the coming ten years.

tri 1 Disorder
In children, malnutrition in general and kwashiorkor in particular

are grave problems throughout the area and are of particular concern in the
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rural sections. While kwashiorkor is assoclated with a low intake of protein
and the weaning and post-weaning period up to five years, the over-all prob-
lem is linked with soclal and educational factors within the African popula-
tion, with the orientation of African families to feeding and weaning babies,
and with agricultural deficiencies in food production, distribution, and
technology. An attack on the problem qf malnutrition by health measures can-
not succeed without concurrent efforts in agriculture and education.
Contributions from the health services will come largely through
the development of adequate village health programs which will be, in turn,
dependent upon the development of rural health personnel in the broadest
gense, as well as on the development of Increased pediatric and maternal
and child health services. Various food gupplements of vegetable protein
combined with small amounts of animal protein are now available, but effec-
tive feeding of these supplements must await the development of economic in-
formation regarding the African population, as well as'fhe initiation of

coordinated educational and social changes in the African villages.

Bilharziagisg
From available data it would appear that bilharziasis 1s a disease

which 1s still invading the African population and becoming increasingly im-
portant month by month and year by year. Its importance will become over-
whelming over the next ten years as larger areas are brought under irriga-
tion, and as fish ponds and other schemes of this type are extended.

Little 1s 'known of the eplidemiology of bilharziasis in the African
setting. There is a:particular.deficiency in knowledge of the ecology and
biology of the snail vector, and almost nothing is known as to how this dis-
ease can be controlled. A possible exceptlon is Southern Rhodesia, where

the health services are attempting control in an area of over 24 million
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acres - largely in the white-settled section - through a cooperative program
of spraying copper sulphate with the assistance of large-scale farmers. In
other places, attempts to control through spraying of copper sulphate or
godium pentachlorophenate have given variable and usually discouraging re-
sults,

Any approach to the control of bilharziasis depends on the develop-
ment of sound epldemiological studles of the vector and of the transmission
of the disease in the Afriqan population. Such studies will involve a con-
certed attack from the research as well as the applied point of view by ecolo-
gists, water biologists, malacologlsts, protozoologists, toxicologists, sani-
tary engineers, and medical practitioners.

The problem has been further complicated recently by the demonstra-
tion by American workers in conjunction with Kenya health authorities that
baboons are naturally infected in association with infected human populations.
The ultimate goal of control through sanitation alone cannot now be deemed
the final answer and one must turn to a combined attack on the snail vector
and chemotherapy; success will be possible only through education and inten-

sive and prompt research.

Iubercylosig
Tuberculosis is widely distributed throughout the area. Existing

" data based on surveys made by WHO teams in West and East Africa and on stud-
fes by tuberculosis services of the various territories indicate that the
incidence df infection ranges from 0.6 per cent to a high of probably 3 per
cent of the African population. Even at the low incidence of 0.6 per cent
the abeolufe numbers involved in any area are enormous and far greater than
can be treated on a hospitalized basis. Consequently, one must turn to am-
bulatory control and chemotherapy through the use of PAS, INH, and strepto-

mycin singly or in combination.
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Many good>studies are now being C8rried on both in West and East
Africa which demonstrate that ambulatory control through these measures is
feasible and successful., Large-scale application of such control measures,
however, will have to await development of suitable personnel through train-
ing schemes oriented to paramedical services, Pending such availability,
.8 start in establishing the services can and shouldvbe made in selected

areas., The emphasis should be on research into methodology and on training,

pending the development of a sound network of health centers and services.

Enteric Diseages
Enteric diseases, whether of bacillary, viral, or pérasitic origin,

must form a large problem both in terms of mortality and horbidity in chii-
dren and adults. A curious point in regard to diarrheal diseaseé in Afripa.
1s the relative lack of concern or knowledge of their importance or incidence.
Statistics from hospitals and health centers indicate that diarrheal diseases,
particularly in the infant, are a serious cause of death and morbidity, but

- there seems to be no direct concern in ény of the territories fdr relatiné
these hospital findings to village stﬁdies of the role of these diseases in
the resident population. |

Again, a control program must await village studies to develop ap- |

propriate statistics upon which to base a judgment of inpidence, as well as

. of related social and educational customs. In most of the areas under re-
view, a start has been made in developing potable water supplies both in
urban and rural areas, as well as a start in many villages téward proper
disposal of waste. The over-all progress of sanitary engineering programs
must depend upon the development-of personnel and of a.;ystem of health

services to promote and supervise sanitary installations.
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Irypanosomiagig

Trypanosomiasis as a human disease has become relatively unimpor-
tant because riverine control of G. palpalis and chemoprophylaxis have been
effective in controlling large clinical outbreaks in the African populations.
Nonetheless, large areas of Africa are not habitable either for humens or
domestic animals because of tsetse flies. In view of the fact that greater
areas of Africa must be brought into production for cattle and food crops,
the disease in animals and in humans remains an important problem.

The problem, however, is one that properly should be the primary
concern of the veterinary and agricultural sclences, since the basic econo~
mies of food production are such that it is economically feasible to consider
tsetse fly eradication by insecticides or by naturalistic methods of clearing,
etc., In view of the low level of human infection, it is doubtful whether such
expenditures could be justified for the human digease alone in competition
for the funds needed for serious diseases in the African population. Conse-
quently the agricultural'sections of this report deal in detail with the

trypanosomiasis problem.

Otber Digeages

Diseases such as yaws, leprosy, onchocerciasis, loiasis, and Guinea
worm are all present throughout the area and are of considerable importance.

Yawg has been brought under attaék by the injection of penicillin
on a mass basis through mobile units of the WHO and UNICEF programs over wide
areas. Current programs seem to be adequate in terms of eventual coverage,
as well as in terms of avallable personnel.

Leprogy, because of its peculiar social implications, has been a

frontal point of attack by the various mission groups in Africa, as well as
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by the government services. While the problem remains a serious one, it 18
probable that current efforts are maximal in relation to present personnel
and health services. Further attack would logically become an integral part
of the over-all development of health center services and rural village pro=-
grams,

Onchocerciagls has been successfully attacked at least in Uganda
in the Nile River Valley and should be a subject for continued scrutiny and
control where the opportunity affords itself in limited areas. The major
issue to be determined in respect to onchocerciasis is the question whether
the disease is the major cause of "river blindness." Where.this proves to
be serious, 1t is possible that control measures would be Justified in compe~
tition with needs for other diseases. Where blindness is not a serious re-
sult of the disease, one would anticipate that control would receive a rela-
tively low priority except in areas where the nulsance of intense fly - |
populations and skin irritations have driven populétions off productive agri-

cultural and fishing reserves.

Summary
With unlimited funds and personnel medical science, within a rela-

tively short time, could made great progress toward the solution of the public
health problems of Africa. World medical science has progressed to the point
where methods and materials are available, which, if generally applied, could
be expected to eliminate or at least contain most of the major diseases which
now infect the African people.

Personnel and funds of the magnitude necessary are not and cannot.
be expected to be available except on a long~term basis.  Moreover, it would

be inappropriate to concentrate solely on disease control at the expense of
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the other human needs which are of equal importance. While it can be ex-

pected that publlic health campaigns will move ahead promptly and effectively
in terms of their level of support, it is necessary that these be coordinated
with improvements in diet, housing, education, and the other components which

together are the essentials of sound progress.

Recommendations

The following recommendations for programs in medicine and public
health are oriented to the long-term development of statistical data which
will in turn permit the long-range training and provisioﬁ of personnel for
urban and rural health services.

!

General

(1) where ad hoc proposals of short-range potential are undertaken,
the personnel developed for such schemes should be trained along lines which
will permit their later inclusion in the long-range development of health.
services.

(2) It is the opinion of the survey committee that programs in the
area should be based where possible on existing institutions, and every ef-
fort should be made to ukilize existing persomnel.

(3) There is an extreme shortage of expatriate personnel with ade;
quate trailning for work in technical assistance programs. Consequently,
every effort must be made to utilize fully such personnel and to train a new
cofps for expanding needsu

(4) It is clear that there will be need for new technical personnel
to supplement e;isting staff. Whenever possible such personnel should be
placed in existing institutions in association with individuals having ex-

tended experience.
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(5) It is hoped that the major breakthrough in program in these
territories will be a reorientation of personnel practices of technical ag-
sistance agencies so that technicians going to the field are prepared to
spend whatever number of years are necessary to achleve a successful program.

(6) New personnel drawn from United States or the United Kingdom
or elsewhere must have a period of indoctrination in the problems of Africa,
and those in medicine will almost cer%ainly require at least six to nine

months of re-education in the fields of tropical disease.

Specific

1. € e ie i e -
f a e

It is essential that strong continuing support be given to exist-

ing and future medical schools, gince fully trained physicians are essential

he directio

a ge eg. However, there 1s no prospect within the next fifty
years of prdducing sufficient fully-qualified physicians from indigenous
personnel to brovide medical care for the population. Whatever the disad-
vantages, the area must turn to assistant medical officers working in co-
operation with health visitors, technicians, and Sanitarians, for coverage
of the medi;al care and public health pro,jects.l

Training of assistant medical officers and paramedical personnel
should follow the high standards established at Nairobi or Gondar, Courses

for assistant medical officers should include four years of training with

1 The one exception to this statement is Southern Rhodesia, which at the
present time has a reasonable ratio of indigenous doctors to population
insofar as white physlcians are concerned and where there is an increas-
ing program to develop African physicians in the schools of South Africa
and in a future medical school at Salisbury.
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adequate practical courses in the basic sciences, practical clerkships, and
thorough treining in principles of sanitation and environmental health.
Nursing and technical courses should cover a minimum of three
years and emphasize practical application and prevention. All training cen-
ters should emphasize the team approach through combined field training in
village health.
Consequently, it is recommended that the training centers mentioned

below be expanded or developed.

A. Liberia

(At the present time there are in Liberia only three Liberian physi-
clans, and a few expatriates from Europe. The development of some type of
rural health service is urgently needed.)

It is suggested that & training center for assistant medical offi-
cers, health visitors, technicilans, and sanitarians be developed at the site
of the Liberian Institute of the American Foundation for Tropical Medicine
at Harbel, oﬁtside the Firestone Plantation. An-alternate_site'wéuld be in
conjunction ﬁith Cuttington College, where it is anticipated that the Lu-
theran Church will also develop a hospital facility. Fundamental courses in
science and laboratory experience could be given at either site in existing
or expanded facilities and could utilize, with reasonable travel, the ICA-
Liberian Health Center and Midwife Training Center at Gbanga for field
training and for field investigations.

Such a training center would have to be staffed by foreign person-
nel; although material assistance could be obtained in the nursing and tech-
nical fields from personnel now trained and available in the ICA-sponsored
laboratory training course and nurses school at Monrovia.

Various estimates have been suggested relating to cost. It seems
likely that capital costs for laboratories and housing would be in the range

of $300,000, and annual operating costs at the level of $150,000 per year,
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B. Ghana

The existing center in Ghana at Salt Pond is training only senior
graduate male nurses for assistant medical officer positions. In a period
of nine months they are given a brief review of diagnostic procedures of
the more common ambulatory diseases and a review of technical procedures
for laboratory diagnosis. The facilities for training health visitors,
health educators, technicians, and sanitarians are inadequate.

It is essential that the program at Salt Pond be expanded so that
young secondary school graduates may enter as students in the assistant medi-
cal officer category or in advanced courses for nurses, technicians, and
sanitarians. It is probable that the Ghana government can and would furnish
a few indigenous personnel to assist in the training. However, it will be
essential for available expatriates and technical persomnel from the United
States to assist in expanding the program so that the sciences are taught
in some depth and so that field studies can be made to orient the training
program in the proper way.

Salt Pond is strategically located. A district hospital is avail-
able at Takoradi for clinical experience. A good health center is within
reasonable distance at Swédru for both field investigations and field trailn-
ing. |

One may presume that some pressure may be exerted to locate such
a center at Korle Bu in Accra. This would seem to be undesirable because
it would expose workers from rural areas to the temptations of urban life
and because the facilities at Korle Bu will be completely occupled for
graduate and perﬁaps undergraduate training of fully-qualified physicians,

Present physical facilities at Salt Pond are inadequate for the

needs for laboratory training and scientific courses. Probable capital
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costs would be in the range of $100,000 for increased facilities, and re-
current costs at a level of approximately $250,000 per year. Such a center
could logically serve the region, and furnish training for Sierra Leone,

Gambia, and perhaps Guinea.

C. Nigeris

At the moment, Nigeria, for all practical purposes, is without
training facilities for assistant medical officers or for paramedical per-
sonnel to develop village health work. The subprofessional training center
in the Northern Region has recently been closed; and the WHO maternal and
child health training center in the Eastern Region has not yet been staffed
to a level which enables 1t to train personnel even for maternal and child
health.

It 1s quite likely that as training facllities are developed in
this country.of 40 milliion people it will be necessary to establish separate
subcenters in each of the three regions, for political reasons as yell as
the gross magnitude of the number of personnel which will have to be pro-
vided.

The single place in Nigeria which seems at the moment equipped to
embark on an over-all program like those at Gondar or Nairobi is the Univer-.
gity College and its subsidiary facilities at Ibadan. The University and
government are presently developing an Institute of Hygiene and an Institute
of Child Care and Nutrition near the University Hospital which could serve
as the base for a modern and productive training center for assistant medi-
cal officers and ancillary personnel. Such a site has particular appeal
gince it would have opportunities for field training and investigation in
the complicated urban situation of Ibadan, in adjoining villages which are

now becoming the focus of epidemiological studies by the medical school,



and in the center of Ilesha-Imesi, a three-hour drive from Ibadan, where
sound outpatient facilities and a base for village investigations have now
been establishgd.

One would hope that such a center could serve for reorientation of
the fully-qualified physicians in the University College, as well as for the
primary teaching of assistant medical éfficers and paramedical staff, It
could serve equally well the large nursing training center operated by the
University College Hospital. It offers the added advantage of having a rea-
sonable number of qualified teachers, both expatriates and Nigerians, and
the ancillary assistance of the Institute of Agricultural Economics and the
Agricultural School. This center would serve all of Nigeria at the start,
and, hopefully, would train qualified teachers for additional centers in the
Northern and Esstern Regionms.

Capital costs might well bé somewhat less than elsewhere, but one
should probaﬁly anticipate an expenditure of around $75,000. Recu&rent costs
would certaihi& be in the range of $250,000 per year, with additional costs

as centers in the other regions come into being.

D. Uganda, Kenva and Tanganyika

These three territories are grouped together because they now share
common training centers for development of personnel in the health field as
well as in other areas. They differ, of course, in their present and future
political orientation inasmuch as Kenya is a country largely developed
through white settlement and controlled by the white population, while
Tanganyika and Uganda are semi-independent colonial territories in which
present and future land ownership and control is and will be under the Afri-

cans,
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The medical faculty at Makerere College is currently able to accept
all qualified candidates for full professional training in medicine. The
planned expansion of teaching facilities could be expected to take care of
the demands of the three territories over the next ten years.

The technical training institute at Nairobi is of the highest quality
and can and does train subsidiary and ‘subprofessional personnel for work in
health centers in the three areas., However, with increasing orientation in
Tanganyika and Uganda to the development of health centers, there will be an

increasing need for expanding these facilities at an early date. Perhaps the

The most urgent and challenging prospect for the development of per-

sonnel in these territories is the current program in Kenya for training vil-
lage leaders in health and agriculture.l The government has in action a
Better Living Institute at Kitul which is staffed by persomnel recruited by
the British Red Cross to train young African women of leading village families
in the principles of heaith, sanitation, child care, and agricultural develop-
ment. These students return to their villages to carry on developmental pr&J-
ects within their villages under supervision of the center. The program in
turn is coordinated with the government services through health centers and
agricultural training centers. The program has been remarkably effective in
promoting better health and agriculture in the villages and the government

now hopes to expand the'proJect to cover all of Nyanza through the development

1 Dr. A. J. Walker, D.M.S., Kenya
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of nine subcenters. The purpose of the subcenters is to continue the current
program, and within three to four years, to serve as training centers for
health visitors, sanitarians, etc.

The estimated cost per subcenter would be a capital investment of
$16,000 for buildings and $3,000 for transport, with recurrent annual costs
of $5,000 for personnel and maintenance. The total cost for the nine centers
would be approximately $180,000 for capital costs, and recurrent annual costs
of $45,000 over a period of five years. Such a network of centers could train
tribal personnel for health and agricultural work, would form a base for the
development of health center services and agricultural extension, and, finally,
would provide an excellent field training area for key personnél from

Tanganyika and Uganda.

E. Ethiopia
This country has no indigenous schools for training fully-qualified

physicians. Qualified candidates for training now can easily be placed at
the American University of Beirut, or in other centers in Europe, the United
Kingdom, and North America,
Plans are under way for the development of a new medical school at
Addis Ababa and for the expansion and revision of the small private Italian.
school at Asmara to a level which would permit it to serve Eritrea.
Provision for training subprofessional assistant medical officers
and ancillary personnel is more than adequate in the excellent‘program at
Gondar. This center should clearly be continued and if possible expanded
to permit training of Africans from other areas, specifically, individuals
who could return to their own country to teach in simila¥ institutions. Pre-
sumably this center could also serve Somalia when it becomes independent

this year.
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While the center has been developing well-qualified personnel to
staff rural centers, the government has been financially and administratively
unable to create the health centers necessary to take up the current output
of the school. To avoid a disastrous failure of this training center from
lack of placement of graduates, technical assistance agencies should formu-
late a program for the development of new health centers as rapidly as pos-
sible and for the supervision of programs in these centers for a period of
at least five to ten years.

Costs of such developments cannot be accurately estimated, but
certainly would range between $50,000 to $100,000 per center plus super-
visory personnel from the Oondar staff or other sources.

Currently the program at Gondar also lacks a real orientation to
the problems in Ethiopia as they actually exist, since basic studies to de-
velop such data are 1acking.. As recommended under Point 2, below, an in-
vestigation unit should be established at Gondar to work within the training
center and the health units developing studies of the village problems for

orientation and teaching as well as for programming of the centers.

F. Sudan

The Sudan has had for some years both a medical school and an as- -
sistant medical officer school competent to train all the physlcians and
subprofessional personnel which the Sudan can currently absorb. Owing to
increasing financial and political problems, it is altogether likely that
the baéic staff of both the medical school and the subprofessional training

center at Omdﬁrman will have to be maintained through personnel provided by

technical assistance programs.

n h he a n-
ver- ancia io 0 sicia
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subprofessional personnel can be placed in service throughout the provinces.

In the Sudan the problem is one of long-range financial asgistance rather

ha o) chnical training.

2. evelopme f Fundamenta) Statistical Data
(Relating to Incidence of Disease, Deaths,
Births, Sanitary Status, Economic Status,
Dietary Status, and Agricultural Production
in Rural Communities)

Almost without exception the present training programs in West and
East Africa are being undertaken without basic information as to the situa-
tions which will be faced by health workers when they are placed in rural or
urban centers. Experience to date in such centers as the Haile Selassie I
Public Health College and Training Center at Gondar, the technical training
center at Nairobi, and the technical training center at Salt Pond in Ghana
indicates that the responsibilities for training are so great that it is not
possible for the staff at the same time to undertake basic studies in the
villages to develop such information.

It is recommended that suitable investigative staff be provided to
work in conjunction with training programs in the development of basic sta-
tistical data and in the'evaluation of various approaches to control of the
diseases and deficiencies found in the villages. Such a staff should consiét
of at least one epidemiologist (physician), one entomologist, one parasitolo-
gist (at least technician level), two health visitors (nurses), one sanitary
engineer or sanitarian, and suitable technical staff.

An analysis of one such program at Ibadan, Nigeria, indicates that
the annual recurrent costs will be in the range of $85,000 per year based on
current staff salaries at the normal university college scales, and capital

costs of approximately $25,000. These costs would presumably be increased

if American personnel are also utilized, and allowance should be made for
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salary differeﬁtials in this respect. 1In most of the areas it would be nec-
essary to construct housing for field personnel. The cost of housing would
probably be at the level of $25,000 per unit.

Since investigative studies are recommended in conjunction with
training centers for assistant medical officers and paramedical staff, the
locations suggested for them are the same as those shown under field train-

Ing stations in the preceding section.

3. Erofessional Postgraduate Training

A. V¥Yegtern African Region

A regional need in all of West Africa 1s for a center of graduate
study in tropical disease and public health which cduld serve as an exten-
gion of a foreign institution. For the West Coast of Africa the associated
institution should probably be the School of Tropical Medicine of Liverpool.

Mogt of the physicians in West Africa, expatriate as well as in-
digenous, recelved their training in the modern centers of Europe and the
North American continent. They have had little or ho training in the filelds
of endemic and epldemic diseases prevalent in Africa, and almost no orienta--
tion to the development of preventive services, particularly in the field of
maternal and child health and in the specialty of pediatrics. At the present
time there is no likelihood that the indigenous universities could or would
develop such a training center, and personnel are not available within the
areas of West Africa for the staff.

It is proposed that technical assistance be provided to establish
a branch of the Liverpool School of Tropical Medicine, preferably at Ibadan
or Lagos, to which graduates of the local universities and personnel of the
local health services could go for a six-month to one-year period of re-

training in problems relating to disease and its control in Africa.
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Such a center could serve as a base for extensive research into the problems
of African disease and for developing new patterns of health center care,
sanitation, and village development. Perhaps most important of all, it
could also serve as a graduate center for producing ever-increasing numbers
of personnel, both professional and paramedical, for work on problems of
pedlatrics and preventive care.
The tie to the Liverpool School of Tropical Medicine would make
it possible to recruit first-class academic staff with tenure in an estab-
lished school. Hopefully, after a period of years, West African personnel
would be trained to take over and carry on under local and regional auspices.
Coste are difficult to estimate for such a project. Certainly
recurrent costs for staffing would be in the range of $150,000 to $250,000
annually, and capital costs, depending on avallability of present structures,

would range from $600,000 to $300,000.

The reaction of the government of the Federation and the govern-'
ment of the individuel territories to the development of subprofessional
personnel as substitutes }br fully-trained doctors i1s a negative one. This
territory, by and large, 1s one of white settlement with the African popula—.
tion largely under the domination of the white group. Southern Rhodesia
alone has well over 600 physicians of indigenous white origin, and the au-
thorities feel that they can produce sufficient physicians over the next
few years to handle the needs of the white population and to develop in-
creasing service; in thé African areas. There is also a pian to start a

medical faculty at the integrated University College of Rhodesia and Nyasa-

land. If this comes into being, it 1s probable that the Federation could

46



within the next few years produce sufficient qualified professional person-
nel to handle the most urgent needs.

Perhaps the best opportunity for technical assistance in health
within the Federation at the moment is in the development of a medical
school along the lines recently recommended by the Nuffield Committee.1
Such a school would set new patterns for training of African physicians,
would closely parallel American orientation to community medicine, and
would offer a unique opportunity for assistance through staffing and through
a university-type contract. Certainly in Rhodesia today personnel are not
avallable for the development of a medical school. Although funds for the
ma Jor costs may well be found from Rhodesian sources, agsistance in the form
of teaching personnel would be most useful pending the training of indigenous

teachers.

In the area under consideration there is a complete lack of a rou-
tine program for the most elementary vaccination procedures. Admittedly the
long-range development of such a program must await the creation of a modern
gystem of health centers throughout the countries. In view of the continued
and excessive number of cases of smallpox, limited but important outbreaks
of yellow fever, and oontinuous infections of diphtheria, pertussis, and
tetanus, it would seem desirable to establish mass and routine programs as

an educational wedge into health improvement against these diseases.

1 The Central African Jourpal of Medicine, Vol. 5, pp. 145-172, 1959
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The problem is particularly urgent on the West Coast of Africa.
Various proposals have been put forth for undertaking wide-scale vaceina-
tion, directed at the start against smallpox. Facilities are available in
Lagos for the production of smallpox and yellow fever vaccine. Facilities
for producing the other vaccines would have to be created.

It is considered appropriate to recommend that a long-range vac-
cination program over a period of years be undertaken on a western regional
basis against smallpox and where indicated, against yellow fever. The de-
velopment of personnel for such a program should be done in such a way as
to leave behind a corps of trained vaccinators to continue year-by-year
vaccination of newborn children and revagcination of children entering
school. This corps could also advance to a program involving diphtheria,
pertussis, and tetanus.

Such a program would include Nigeria, Ghana, Sierra Leone, Gambla,
and Liberis - an estimated population of over 47,000,000. It will be neces-
sary to establish a regional organization, a director and country directors,
administrative personnel, and appropriate logistic training. This program
for smallpox and yellow fever will cost approximately ten cents per person
or an approximate total of $5,000,000.

The Nigerian authorities of the Northern Region have suggested
that the program be started there, utilizing as vaccinators census personnel
who will become available after the proposed census of Nigeria in the first
two weeks of June, 1960. It is proposed that this program cover approxi-
mately 19 million people in this area, using 50 vaccinators for each dis-
trict on the basis of one for 2,000 people, and obtaining them from the
14,000 enumerators who will be in the field doing a census prior to this
operation. Transport, vaccine, and vaccinating kits can be furnished by

the government. The government would require assistance for salaries at
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the level of $182,000. The total cost of the program for 19 million people
would be $518,000 or approximately 2.8 cents per person.

The training of more permanent vaccinating personnel for all of
Nigeria could subsequently be extended to the other countries of the West

Coast.1

B. Iuberculosis

There is urgent need for the establishment of a training and in-
vestigation center for the West Coast of Africa which could work out method-
ology for ambulatory care and control of tuberculosis in the African towns
and villages using combinations of PAS, INH, and streptomycin., Such a cen-
ter could train personnel in case finding, contact follow-up, and treatment.
At the present time in Ibadan at the University College there are personnel
under Doctor Lauckner in the Department of Medicine who have plans to ini-
tiate such a center in Ibadan-town with extension to the surrounding rural
villagee; Supplementary personnel in the form of health visitofs, tubercu-
losis epidemiologists, and some laboratory technicians, plus equipment, would
be needed. Such a project would serve a population of over a million people
and could train substantial numbers of persomnel of all grades. They would
have to cope with over 6,000 cases of open tuberculosis and an unknown number
of contacts and new cases.

It is estimated that initial nonrecurrent capital costs would be
$,5,000, with an annual recurrent cost for personnel, transportation, etc.

of $50,000.

Lt

1 Dr. N. Leitch, Medical Adviser, Northern Region, Nigeria
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C. Malaris

One cannot anticipate starting regional or eveﬁ country-wide ma-
laria programs at the present time in sub-Sahars Africa owing to technical
problems as well as personnel shortages. In this area, however, particu-
larly in East Africa, there are urgent reasons for instituting local and
extensive control measures where large-scale irrigation schemes are being
‘developed, in order to provide increased opportunity for native African agri-
culture. Such irrigation dietricté are now being established over consider-
able territory in Ugands and Tanganyika. Evidence indicates that native
African production in these schemes will not be substantial unless early and
prompt measures are taken to control the development of A. funegtus and A.
gambjae transmitted malaria.

The two territories have at the present time facilities for train-
ing personnel at Amani under Dr. Bagster Wilson of the East African Institute
of Malarla and Vector-Borne Diseases. Dr. Bagster Wilson has demonstrated
that malaria transmitted by both vectors can be controlled by house spraying
with dieldrin combined with the distribution.of antimalarial drugs. Neither
of the governments of these territories can finance wide-spread control pro-
grams from their current resources which are already over-extended in develop-
ment of neé agricultural areas for African populations. The authorities feel,
however, that they could undoubtedly support the continuation of such programs
in five to elght years as the African population begins to produce and makes
a contribution to government expenditures as well as to the gross national
product.

The need in this instance is one of straightforward financing of
malaria projects which will contribute directly to increased agricultural

production and to land resettlement of the African population. The cost is
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estimated by Dr. Bagster Wilson as 2.5 shillings, or 35 cents per capita per
Year. In all probability the programs recommended would involve approxi-
mately two million persons and an expenditure of $700,000 ennually. The
long-range goal of such a project would be control of malaria throughout

the territories, very much on the basis of the program now achieved in South-
ern Rhodesia.

While West Africa probably cannot launch into large-scale malaria
control at the present time, it is altogether likely that it will have to
undertake limited schemes where irrigation and reservoir projects are estab-
lished. In any event it will be essential to continue training malaria per-
sonnel on a regional basis for the programs now under way in Liberia and in
the major urban areas of the West Coast.

Fortunately there are good facilities for such a training center
in Lagos which gerved previously as the headquarters for Dr. Bruce Chwatt
and the malaria services of Nigeria. This center has the physiqal facili-
ties but would require new tralning persomnel at all levels. In all proba-
bility redevelopment of this training center on a regional basis would

involve sums approaching $100,000 annually.
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SUMMARY OF RECOMMENDATIONS

- 1. Development of Field Training at the Assistent Medical Officer
and Paramedicel Level:

Capital Apnual
Liveris $300,000 (Unit) $150,000 (Unit)
Ghena 100,000 " 250,000
Nigeria 75,000 " 250,000 v
Uganda, Kenya
and Tanganyika 180,000 " 45,000 v
Ethiopia 100,000 " -
Sudan (Long-range support)

2. Development of Fundamental Statistical Data:
$ 25,000 (Unit) $ 85,000 (Unit)
3. Professional Postgraduate Training:
West Africa $900, 000 $250, 000
Federation of
Southern Rhodésia,
Northern Rhodesia,
and Nyasaland (Possible contribution to Medioal School)

4. Specifioc Disease Projects:

(a) Vaceination Program: Jotal
West Afrioca ' $5, 000, 000
Nigeria, Northern Region 518, 000

(b) Tuberculosis: $ 45,000 $ 50,000

(c) Malaria:
East Africa - 700, 000

West Afyica - 100, 000
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IV. AGRICULTURE

The genesis of agriculture permitted the establishment of stable
populations, and these, in turn, were the base from which education, the
arts, sclence, and industry could slowly develop into the present day politi-
cal and cultural organization of the world community. The heaith and wel-
fare of mankind is clearly dependent on adequate quantities of suitable food-
stuffs to sustain 1life. Population increases of from one to two per cent
per year must be balanced by comparable increases in agricultural production
if even minimal health requirements are to be maintalned., Social progress
and scientific advance depends to no small degree on an adequate dietary
standard and the improvement of agricultural production. In broad terms
this means improvement in the quantity and quality of plant and animal prod-
ucts for food, for export, and in support of industrial development. The
future progress éf sub-Sahara Africa is no exception to the rule. The eco-
nomic growth of the region is to a major degree dependent on these improve-
ments. |

A successful agricultural industry depends, first, upon avail-
able natural resources; second, upon human capacity for their rational de-
velopment, and third, upon the economic factors which govern the production,
marketing, and utilization of agricultural commodities. In this discussion
of the agricultural potentials of Africa South of the Sahara, the followirg
subjects will be treated in some detail: climate, water, soil, plant pro-
'duction and protection, animal production and protection, and agricultural

education.
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Climate

The humid tropics are famous for the lushness of their vegetation
and for their production potential of heavy yields of tree, forage, field,
and food crops. This potential has been successfully exploited in many parts
of the world in the growing of sugar cane, coffee, cocos, rubber, bananas,
rice, fibers, o0il crops, and grasses. Iﬁ contrast, the non-plantation crops
have not been so highly developed and, in fact, most food production in the
tropics is often at a subsistence level. To improve the techniques of tropi-
cal food crop production generally would mean enormous economic gains with
commensurate benefits in the dietary patterns of Africans.

Agriculturally, tropical Africa is fortunate in having an abundance
of solar energy throughout most of the year. When other conditions are favor-
able, almost continuous cropping can be practiced in many parts of the area,
Temperatures are conducive to plant growth, without the extreme fluctuations
which in the téﬁpqrate zones limit crop production to clearly definea grow-
ing seasons. Theoretically, the humid tropics, and the dry tropics with ir-
rigation, represent the highest known agricultural potential and under proper

management could yleld enormous economic dividends.

¥ater

Water 1s the most important single factor in the future develop-
ment of agriculture in Africa. Annual floods with resultant soil losses
are common in many parts of tropical Africa, while in others drought condi- |
tions prevail. The irregular distribution of rainfall and the lack of con-
trol of water courses in flood stage are both important deterrents to stable
agricultural practice and indeed to the local development of urbanization.

It is of basic importance to the economic growth of sub-Sahara Africa that
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immediate énd persiétent attention be given to water resources and their
management to insure, insofar as possible, adequate and continuous supplies
on a multipurpose basis.

Enormous benefits could be expected from the increased use of
irrigation. Necessary for this would be the utilization of present water
supplies from lakes and rivers and the establishment of impoundments for
the collection of run-off or river waters. These developments would re-
quire heavy investments and should be undertaken only on scientific evi-
dence that the expense would be fully justified by future gains in produc-

tion, power, and industrial water supplies.

Soil
It is impossible to generalize about tropical soils because they

represent such a broad spectrum of origin, types, and physical and chemical
properties., However, in extensive sreas of sub-Sahara Africa the egoil, in
combination with abundant sunlight and rainfall, provides a basis for highly
successful agribﬁltural production. In contrast, in othér regions the soils
are relatively infertile or their usefulness is limited by inadequate water.
In still others the soils, because of their structure and composition, are
exceedingly difficult to adapt to conventional agricultural practice.
A substantial amount of work has been undertaken in some parts of
Africa on soil surveys and classification. The sdrveys do not cover the
entire area, nor are they uniform. Nevertheless, they are extremely useful
in emphasizing the importance of a more complete inventory of the solls of
| the entire region which can be used in planning sound production programs.
The propér management of soils is critical to a stable and con~

tinuous cropping system. As might be expected, rather primitive management
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systems are establisﬁed throughout much of tropical Afiica, and tﬁese have
led to practices which are uneconomic and, in the long run, destructive.
Cultivation by the cut-burn-plant-abandon system is tolerable only when popu-
lation pressure 1s essentially nonexistent. When population increases begin
to require the continuous use of land for crop and animal prdduction, the
real magnitude of the destructive effec? of shifting cultivation becqmes
apparent. Significant and sometimes irreparabie damage has often been done,
with permanent loss to the economic potential of the area.

Basic to the problem of soil menagement and its improvement is the
corollary problem of land-holding patterns. These vary widel& throughout
Africa, ranging from communal systems in which there is no private ownership,
through the reservation, to the freehold gnd the latifundia. Obviously, it
is difficult to impose upon a people & system of land tenure different from
that to which they have been accustomed for many generations. Historically,
such changes have usually followed social revolution or military conquest.

" However, 1t 1; absolutely essential that greater sttention be focused upon
land-holding systems in an attempt to stabilize agriculture practices, to
protéct the séil and vegetation, and to stimulate private enterprise for

econoﬁié benefit,

lant Production and tect
The areas of Africa adapted to conventional agriculture offer ap-
pealing opﬁortunities for a wide variety of crop plants and domestic animals.
Cereals, legumes, fruits, forage, and forest crops all grow luxuriantly and
yield heavily under proper management. At present there is an understand-
able emphasis on fhe cropé which are traditional and rustic in the sense

that they are well adapfed and require minimum effort. Mixed stands are
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common, fields are uéually underplanted, seed beds are poorly prepared, plant
varieties are unimproved, and protection from pests and diseases is unusual.

The most pressing need is for greater production of basic food
crops to provide an adequate diet for an increasing number of inhabitants.
The improvement of plant materials and of the management of traditional food
crops should be emphasized first. As ppoduction and quality improve and eco-
nomic benefits follow, it will be possible to diversify agricultural patterns
to bring about dietary betterment with commensurate nutritional benefits. In
sub-Sahara Africa there are great opportunities for the improvement of maize,
gorghum, the millets, and rice, for significant increases in the production
of a varlety of leguminous food crops, and for the expansion of acreage in
citrus and other tropical fruits, oil crops, and vegetables.,

Although the improvement of food production is of primary importance,
Africa offers great opportunities for increasing the average yields and quality
of commodity crops as well. Rubber, cocoa, coffee, coconut, palm oil, and
certain speclalty crops are well adapted to various parts of coastal and sub-
Sahara Africa, and with proper planning and management could be exploited
much more effectively. Increased production would result in substantial eco-
nomic gains for an indefiniﬁe period into the future. The plantation cropping
system, in appropriate locations, would have the dual benefits of efficiency
and of bringing into economic utilization extensive land areas which might
otherwise long remain unproductive jungle. The expansion of plantation
cropping would require careful study with respect to the optimum system to
be employed, 1i.e., government ownership, concessions, leaseholds, or coopera-
tives,

Aé the local economy evolves, it will be possible and desirable

to introduce complementary crops which may become the basis of local private
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enterprise. Africa can readily support the larger production of a variety
of fiber crops, essential oils, drugs, tobacco and tea.

Genetic stocks of a wide variety of food and other crops now exist
which could be used with great benefit. Immediate advantages might be gained
by the introduction of certain improved varieties, and genetic modifications
would further adapt them to local conditions. The proper management of elite
plant materials would result in rapid and significant gains in average ylelds,
with parallel dietary and economic benefits.

It is axiomatic that the methods which lead to greater plant produc-
tion intensify the hazards of attack by plant pests and pathogens. Modern
agriculture rests on the philosophy that the carrying capacity of the soil
must be continuously increased so that greater annual yields can be expected.
In practice this means that larger numbers of high-ylelding plants are crowded
more closely together and artificially fed and watered. This technique creates
a magsive medium for the growth of pests and pathogens. Modern agricultural
practice fherefore Includes heavy emphasis on the prevention or control of
attacks by pests and pathogens. The use of disease-resistant varieties wher-
ever possible, soil treatment against soil-borne organisms, and of dusts or
eprays applied to the growing crop, are the more important methods of protec-
tion. These measures, combined with general sanitary practices, have reduced -
the enormous tolls which virulent pests and pathogens have taken in past years
from agricultural production.

Unfortunately the same beneficent temperature and rainfall which
encourage luxuriant plant growth in the tropics encourage with equal effec;
tiveness the growth and development of enormous numbers and varieties of
fungi, bacterla, nematodes, and viruses. It has been estimated that at

least 25 per cent of the agricultural production of tropical Africa is lost
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each year through the destructive effects of pests and pathogens. A most
important activity would be projects for the control of major agricultural

pests and diseases.

nimal Produ

Vast acreages in the tropics are especially well adapted to animal
production, and this is certainly true in much of Africa. Broad savannas
and plains in both West and East Africe support a rich variety of wild life.
This wild 1ife, which has flourished in the past and to a considerable ex-
tent still flourishes, 1s striking testimony to the adaptability of the area
to the production of livestock. In many locations the application of the
plow would be ultimately destructive to land which is fundamentally adapted
only to grass cover. The proper managemeﬁt of these areas could yleld vastly
increased quantities of protein foods for human nutrition.

Livestock management in Africa is now more conspicuous by its ab-
sence than by -its practice. Patterns of ownership and management of live-
stock are primitive, and the contribution of livestock to human diet is
minimal, There is no easy solution to the problem; it is one which requires
study and action leading to the economic utilization of pasture resources
for maximum protein produciion.

An examination of the cattle population in Africa reveals a wide
variety of indigenous genetic material with various admixtures of exotic
blood imported from the West and the East. Some research 1s in progress,
and it would be desirable to expand the study of the quality and potentials
of indigenous cattle in Africa. Such a study would provide further Informa-
tion on adaptabili%y; fertility, potential productivity for meat and miik,

heat tolerance, disease and pest resistance, nutritional requirements, and
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other important conéiderations. Pecisions could then be made with respect
to the establishment of breeding and management programs for meat and dairy
animals especially adapted to conditions in the several regions of sub-Sahara
Africa and the handling and distribution of animel products.

From many standpoints poultry husbandry offers one of the simplest
and best ways to obtain rapid increases.in protein supplements for the African
' population. Evidence already indicates that adapted types and breeds are
available which could flourish in many parts of Africa under appropriate
systems of management. Subsequently, some modifications through breeding
might result in still further improvements.

It 1s essential that vast improvements be made in livestock manage-
ment in gub-Sahara Africa if this resource is to be utilized effectively in
dietary and economic patterns. Most important is progress in feed and forage
production and the management of range and pasture areas., The stabilization
of grazing patterns would support the production of dalry as well as of meat
products and ;ould Justify breeding programs. There should be concurrent
projects on the improvement of sheep, swine, goats, and poultry, and on their

management.

Animal Health apd Protection

A major deterrent to livestock production and menasgement in sub-
Sahara Africa is the complex of parasites and diseases which annually take
a heavy toll of domestic animals. Most of the common diseases of cattle,
_ sheep, and poultry are rife, and a number that are peculiar to this or a
few similar areas. The presence of large numbers of a variety of wild life
in certain sectoré:of Africa further complicates the animal health picture.
Epidemic diseases of livestock which are only partially controlled

cause heavy annuasl reductions in the quantity of meat and meat products.




Furthermore, bovine trypanosomiasis, rinderpest, and contagious bovine
pleuropneumonia effectively eliminate the possibility of developing export
markets for animals and animal products. This is a serious matter because
there would be substantial opportunities for Africa to export meat and hides
if they were not barred by quarantine regulations.

If livestock production is to prosper in sub-Sahara Africe, the
important epidemic diseases must be brought under control. This fact has
been recognized and several veterinary research institutions are working
on a variety of livestock diseases. International agencies have participated
in regulatory programs, espeéially on the control of rinderpest in the Sudan,
Ethiopia, Kenya, Uganda, and Nigeria. A considerable body of useful informa-
tion has been accumulated, several vaccine production centers have been es-
tablished, and a numﬁer of regulatory campaigns are in progress or in pros-
pect. These all are important but there is need for continuing intensive
and extensive research, for more general application of sanitary and pro-
phylactic measures to minimize the dangers of infection, and for widespread
regulatory campaigns directed toward the elimination or control of specific
diseases, Programs of this type in conjunction with collateral projects in
breed improvement, livestock management, and nutrition, would yield important
economié benefits.

The health and productivity of poultry and livestock in sub-Sahara
Africa could be greatly improved with reasonable promptness. To do so would
require substantial additional support for existing reseerch institutions to
enable them to increase staff, add to their equipment and broaden their
regearch programs. In éome areas it might be necessary to establish new
research centers as raplidly as funds and personnel become availabie, For-

eign ald agencies could make major contributions by furnishing additional |



technical specialists, and funds and ©€quipment for the study and control of

ms jor livestock pests and pathogens.

Agricultursl Educatjon

As emphasized in the section on Education, treined individuals in
various professional branches of agriculture are greatly needed. A good
deal could be sccomplished through the technique of sending scholars and
fellows abroad for instruction in soils, agronomy, plant breeding, ento-
mology, plant pathology, sgricultural economics, animal husbandry, and vet-
erinary:sciencé. This procedure would be helpful on a temporary basis, but
ultimately undergraduate, graduate, and professional education in the agri-
ocultural sciences must be available in Africa. It is, therefore, important
to strengthen the colleges and universitfes which now exist and to establish

new institutions in certain ocriticsl areas.

Recommendationg
The bewildering array of agricultural problems of obvious impor-

tance to sub-Sahara Africa represents both a challenge and a danger to for-
.eign ald efforts. The challenge lies in the multitude of opportunities;
the danger is that funds end menpower may be so diluted that too little
progresé is made on too many fronts. To avoid this dilemms, it is essen-
tlal that clear-cut decisions be made as to the areas of greatest need and
opportunity and about the development of a pattern by which these can be
most successfully aided.
1. Agricultural Experiment Stetiong

One of the greatest contributions which the United States has
made to the progress of scientific agriculture is the origin of the U.S.

experiment station system. The network of research and experiment stations
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in this country has over the years laid the base for agricultural advances
at a cost which is insignificent in relation to the economic benefits which
they have made possible.

It is fully recognized that there are experiment stations slready

established in sub-Sahara Africa. Some of these are excellent and have con-

" tributed significantly to the locsl production of cotton, cocoa, and certain

other crops. It is nowise suggested that these stations should te replaced
or absorbed. Rather, 1t is believed that there is need and opportunity to
supplement research in progress through the establishment of several stations

at oriticel locations dedlcated primarily to the study and improvement of

- food crops and animals most basic to local dietary needs and patterns. These

stations would deal with land management, soll fertility, rotation patterns,
irrigation, disease and pest control, orop and enimal breeding, harvesting
end processing practices and all aspects of asgricultural economics. It is
not possible ﬁo transpose the results obtained in the U.S. experiment station
system directly -into the African situation, However, the developmant of a
comparable pattern of research centers in sub-Sahara Africa would be one of
the greatest contributions which the U.S. could make to the Afrioan people.
Properly organized and developed, these centers would provide a

continuing source of information and materials adapted to the areas in which -
they are to be produced in quantity. They would serve as introduction and
testing stations, as sites for varietal improvement through breeding programs,
as locstions for studies on soil management and fertility, and as livestock
oenters for research and experimentation on the management of domestic ani-
mals. The role of the proposed experiment stations as training centers for
Africans is at least of equal importance to their role as research establish-

ments. Each would provide opportunities for the utilization of significant
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numbers of African personnel as employees and in-service trainees at sub-
professional and professional levels. Eventually some of these individuals
would begin to assume full responsibility for the station program, and others
would be available for assignment elsewhere in response to growing need.

An sppealing feature of this recommendation is the fact that much
of the work undertaken at each station would be to some degree common to
that of others. The stetions would form a network of research centers for
the improvement of basic food crops such as the cereals - corn, wheat, sor-
ghum and millet; the pulses - beans, peas and forage legumes; vegetable
crops; poultry; and deiry and beef cattle. These are the crops and animals
vital to the improvement of dietary patterns throughout the area, and by
working on them at each of the several centers, information, materials, and
personnel could be exchanged as needs and opportunities arose. As these
stations develop, they could add such activities as work in the field of
agricultural engineering and irrigation, economic studies, and experiments
on plantation or other complementary crops.

Once the stations were well established and producing information
and materials of definite value, it would be possible to organize an agri-
cultural extension service to link experimentetion and production. It is
vitel to the economic and nutritional improvement of Africa that as rapidly -
as possible new methods and materials be made available to agricultursl
producers so that they may strengthen their economie position and standards
of living, and at the same time increase their contribution to nationsl
income and food supplies.

The sites for the agricultursl experiment stations would neces-
sarily have to be chosen with csreful attention to the needs of the area

in which they are to be established. Wherever possible, they should be
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associated with an agricultural college so that ultimately the three princi-
pal facets of asgricultural science would be brought into phase, i.e., educa-
tion, research, and extension. If, however, there does not at the moment
exist an opportunity to combine a stetion with an existing esgricultural
educational institution, the station should be established with the expeoc-
tation that at an appropriste later stage, agricultural education would be
brought into the picture.

It 1s recognized that in some instances it may be possible to
strengthen an existing agricultural research center, but it is expected
that 1t will also be necessary to establish several in thelr entirety. Pri-
ority should be given to Liberis, Ethiopis, and Eastern Nigeria.

Budget

The creation of an agricultural experiment station is a costly
operation and its maintenance a heavy continuing expense. However, they
are essential to the economy of agricultural nations and historiceily have
contributed tc the national income to such a degree that by comparison
their cost is negligible.

It is estimated that each station should contain at least 600
acres of arable land, with the possibility of substantial expansion if it
is decided to go into animal husbendry, which requires extensive pasture
soreage. It is assumed that government would provide the land for station
purposes. Buildings would inoclude offices, laboratories, farm buildings,
shops, and housing.

The minimum requirement for the capital cost of buildings, equip-
ment, and machinery is estimated to be in the neighborhood of $2, 500,000,
Staffing requirements, labor, maintenance, supplies, etc., might readily

require an average annual budget of $500,000.
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It is considered that at least ten years would be required to €8~
tablish these stations, to get their progrems organized and under way, and
to produce materials and informstion for extension into rural areas., Within
this period it would be possible to create a smasll extension service that
could grow as its work expands and becomes in greater demand. It is esti-
mated that extension activities would ?equire an initial annual budget of
approximately $250,000 and that this budget would increase in direct propor-
tion to the degree to which the extension service ultimately covers the coun-~
try concerned.

In summery, the establishment of a single station and its main-
tenance over a ten-year period might well require investments totaling
$10, 000,000 to $15,000,000. If technical assistance agencies could con-
vince each government of the importance of the establishment of a central
station of this sort, and were willing to contribute substantially toward
its original costs and subsequent maintenance, the ultimate results would
be a series of major contributions to the nationsl economy and to the health
and welfare of considerable sectors of Africa's population. Eventually, 1t
would be expected that other stations or substations would be established
by government as needed, patterned after the central station described here;
2. Isetge Fly Control ip Central Africe

The importance of the control of the tsetse fly in Africa is so
well known that persuasive arguments are unnecessary. Although man snd cer-
tain domestic and wild animals are all susceptible to certein forms of
trypenosomiasis, the most important aspect is that related to animal hus-
bandry. The problem has confronted the authorities throughout much of
Africa for a great many years, and a substantial amount of research and

experimentation has been done. However, much of this work has been



localized, and 1t ﬂas not yet been possible to mount regional campaigns
based upon sound scientific evidence. All those international and na-
tional sgencies with interest in this problem in Africa should be brought
into the scene. The fields represented would include agriculture, medi-
cine, egonomic entomology, ecology, basic biology, and engineeriﬁg. |

It 18 recognized by the geientific community in Africa that a
number of conflicting considerations are involved in the control of the
teetse fly and that these should be evaluated and resolved as a basic
gtep toward decisions about a concerted attack on the fly vectors of bo-
vine trypenosomiasis. Many individualslfeel that the eradiocation of the
fly without parallel developments in animsl husbendry and management might
do more herm than good. Some believe that tsetse fly elimination requires
the destruction of game in infested areas, whereas others say that such
drastic measures are not necessary. Many persons think that the financial
requirements of an all-out attack on the tsetse fly make such & campaign
impractiocal. nIhey believe rather in spot control and in the theéia that
the normal progréss of urbanization snd land clearing for villsges, pastur-
age, and ocrop production will cause the vector species to retreat and ulti-
mately disasppesr through ecologic imbalance.

It is clearly evident that there are sufficient numbers of'quee-
tions and doubts to Justify = mogt careful examination of the problem and
an evaluation of possibilities for regional tsetse fly control. It is,
therefore, recommended that a project be established with fhe following
steps snd dimenaions:

(a) Establish a smell committee for the purpose of identifying
811 agencies and individuals directly or indirectly concerned with the

tsetse fly control problem in Africa.
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(b) Arrange a meeting of appropriate representatives of agencies
and disciplines for a broad discussion of all facets of the problem, a criti-
cal examination of factors and theories, and the elsboration of a sound pro-
gram in support of research, experimentation, and operations. Insofar as
possible the progrem should be built on existing institutions and persomnel.
The operations should be designed to produce further critical knowledge, to
test methods, and to make significent progress toward effective control.
All three approsches should be underteken simulteneously and improved and
expanded as new information and material become available.

A major consideration for decision at this meeting would be the
selection of a8 coordinasting agency which would take general responsibility
for the implementation of the progresm, its integration on a regional basis,
and its continuing evaluation. It is suggested that this might best be
accomplished through the employment of an international team of specialigts
during the pgriod of the projeot. This team would necessarily have to be
accepted by all the agencies concerned as a coordinating scientific body
with free acoess to each project and with authority and funds to recommend
various projects and to support them to sssure their continued productivity.

(c) It is estimated that the program should be set up on a gix-
year basis with blammual review for the purpose of evalusting progress and
deciding on future orientation.

(d) It is recommended that the preliminary study begin as soon as
possible in 1959 and that the meeting of the international working party be
held by early 1960 at the latest. If possible, 1960 should be the first
budget year, andcthe international progrém should be in full asctivity by

the beginning of the second fiscal year.

68




(e) The countries immediately concerned would be Liberia, Nigeris,
Ghana, Ethiopia, Kenya, Uganda, Tanganyika, the Sudan, and the Federation of
Rhodesis and Nyasaland. Frenoch, Belgian, and Portuguese authorities may

wish to cooperate and participate at an early date.

Budget
It 18 estimated that spproximetely $100,000 would be necessary to

set up the program and to arrange and hold_the initial international meeting
in Africa. Best current estimates as to program costs suggest that $1, 000,000
to $1, 500,000 could readily be committed during the first year and $2, 000,000
to $3,000,000 during each of the succeeding years. These estimates necessitate
a total budget of from $10, 000,000 to $15,000,000 over six years. It is ex-
pected that by the epd of this period ooﬁclusive evidence would be available
as to the most effective and economic methods for the control of the tsetse
fly; that a considerably larger body of individuale with useful knowledge
and experience in the field would be working on tsetse fly control in Africa,
and that imporfant progress would have been made in the elimination or the
control of the fly throughout large sectors of tropicel Africa. It is be-
lieved that after six to seven years, the regulatory aspects of tsetse fly
control could readily be éontinued as part of the sgricultural program of
the several governments acting individually and in concert. A reserve fund
of $2,000,000 would be useful in facilitating final transfer of responsi-
bility during the seventh year, on the assumption that this process had
been begun during the fifth year of the program.
3. Sollg Survey

An 1nve;tory of the soil resources of Africa is vital to future

agricultural development. This fact has been recognized in some quarters,
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and a number of projects have been, or are, under way in certain countries,
notably Ghena and Kenya. Here again, however, there is great opportunity
for a regional approach through sound progrems elready in progress that
could be strengthened and related to each other and to others that might
be initiated, in order to obtein broad coverage. It is visualized that
this project would comprise a general survey and mapping of the soils of
sub~-Sahara Africa to identify the important types and their distribution
and to determine their agricultural potentials.

The suggested organization for this project 1s a long-term con-
tract with an appropriate agency that would underteke to organize and con-
duct a survey and to produce base maps which would be the foundatlion for
future soils studies and more precise investigation. These maps would pro-
vide a body of information which would be invaluable to future development
of sgricultural economy and for the rational utilization of existing soil
types.

Budget

It is difficult to estimate the cost of a program of this dimen-
sion, bﬁt it is believed that sn investment of $10, 000,000 to $12, 000, 000
over a gix to seven year ﬁeriod would result in a reconnaissance soil map
of the area under consideration. It would be possible to include a plant
cover survey within this project with 1ittle increased cost and significant
benefit.

4. An Inventory of Crop Pestg and Disesses in Africs

Sufficient evidence is already available to certify to the fact
that tropical Afr;ca conteins a wealth of indigenous crop pests and patho-
gens, & number of which have already caused serious losses to crop produc-

tion. Up to the present, attention has been concentrated mainly on those
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thet constitute an'economic threat and very little is known about the enor-
mous variety of pests and pathogens which lurk in tropical Africa as poten-
tial menaces to future production not only in Africe but in other countries
where susceptible crops are grown.

Here again the regional approach is essential since there are no
" politicel berriers to the movement of pathogenic microorganisms. It is
suggested that a corps of scientists be recruited to mobilize and direct a
gtudy during & period of from three to five years which would have as its
object an inventory of crop pests and pathogens in Africa. These individuals,
through direct action and collaboration with local institutions and sci-
entists, would asccumulate available knowledge, information, and specimens,
and expand this effort to msjor dimensions. The ultimate object of the
study would be to produce an snnotated check list of the crop pests and
pathogens of the entire area, and to establish central depositories and in-

formation centers at one or two locations in Africa.

Budget
It is estimated that the total cost of this survey might be

- $4,000,000, and it is suggested that the Food and Agriculture Orgsnizastion
of the United Nations would be an appropriate contract agenoy for this task.
5. Animal Pathology

Animal health problems in Africs are many and severe, and they
distinctly 1imit the production of animsl proteins for humen diet and ani-
mal hroduote for export. This fact has long been recognized, and a number
of agenoies.have been or are engaged in research on problems of animal
health in various<sectoré of sub-Sshara Africa

A basic cause of poor health in livestock in Africa is malnutri-

tion, and investigation of this situation could best be handled through' the

71



agricultural experiment stations which have been recommended. It is not
proposed that these stations serve also as veterinary units, because of the
highly specialized nature of the study and control of epidemic and other
diseages of livestock and poultry.

Rather, it is recommended that effort be made to strengthen those
establishments already in Africa which are dedicated to studies leading
to the prevention and control of animal diseases and to the extension of
results obtained to important livestock areas. Significant work i: already
in progress on rinderpest, contagious pleuropneumonis, and trypanosomiasis,
as well as on a number of the more common 11ls of domestic animals., Sub-~
stantial reinforcement of these institutions tﬁrough thelprovision of funds,
personnel, and equipment to permit them to expend their coverage both sci-
entificelly and geographically, could be expected to have significant bene-
ficlal effects, not only in Africa, but in other areas where similar condi-

tions prevail,

Budget
It i1s difficult to estimate total requirements under this recom-

mendation, but it is quite obvious that operating funds, equipment, and
personnel could all be utilized effectively, and that there are opportuni-
ties for the establishment of several additional research institutions.
Initially, it would appear that the animal disease research laboratories
at Muguga, in Kenya, and Vom, in Nigeris, are among the strongest in East
and West Africa, and could take greatest immediate advantage of further
support. These institutions are already research centers and important
producers of vacéines. 'They could become more active on a regional basis
with substantial supplementary support. If support were made available

to each through foreign assistance agencies at the rate of a minimum of
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$500, 000 per year during a seven to ten year period, additional staff could
be recruited, laboratories and other facilities could be improved, programs
could be expanded, and long-range economic benefits fully justifying this
level of support could be expected to follow. With further assistance,
these institutions could develop or expand training programs for vet-
erinary assistants snd technicians, for whom there is a growing need.

Aid to veterinary research in Ethiopia is an important consid-
eration in view of the position of this country ss a producer of livestoock.
There are opportunities also in the Sudan for the strengthening of its ani-
mal health program with significent benefit to production.

6. Yogational Schools of Agriculture

A fundemental educational need in agrioulture for sub-Sahara
Africa is training at the vocationesl level for a large number of Africans.
There is no single standard that can be generally applied throughout the
area, but vooational or farm schools should be developed at levels and in
situations oompatible with the local requirements. In some insfances,
these might be quite elementary, whereas in others it would bé possible to
bring trainees to levels at which they would be able to serve as farm fore-
men, machine operators, shop foremen and artisans, and managers of dairy
and poultry plants. The treining of sufficient numbers of persons at the
vocational level would be of enormous importance in the successful estab-
‘1ishment of agricultural experiment stations, seed production farms, poultry
and livestock units, and extension services.

There are currently in existence a number of vocational schools
of agriculture for Africans in the countries of sub-Sahara Africa. These
vary in size and importance but a number could be substantially strengthened

with beneficial results. These schools need personnel, additions to plant,
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equipment and supplies, snd funds for the purchase of flocks and herds. It
would be desirable also to establish vocational schools of agriculture in
rural areas where there is need for an increasing number of young farmers or

farm foremen.

Budget
It is not possible to provide & specific budget in support of this

type of project, but it is known that several vocationsl schools training
100 to 200 students have cost from $500,000 to $1, 000,000 to construct and
require an annual budget of spproximestely $150,000. If it were possible to
earmark apﬁroximately $10, 000, 000 over five years for vocational education,
significant contributions could be made to the training of skilled workers
in many fields of agriculture.
7. RErofesgional Agricultural Education

In sub-Sahara Africa, there are University Colleges at Accra, Ghana;
Ibadan, Nigeria; Kempala, Ugasnda; and Salisbury, Southern Rhodesia. Each of
these has an agricultural department which does now or eventually will offer
London University degrees in agricultural science. Because of the capital
support which has gone into plant and facilities, and the quality of the pro-
fessional ﬁersonnel at these institutions, it cen be expected that they will
continue to produce a8 small number of well-qualified graduates in the agri-
cultural sciences. It is to be expected that larger numbers of students
eligible for university treining in agriculture will be seeking admittance
in the years to come. If properly supported, the aforementioned university
colleges could trein substantially larger numbers of students for important
national responsibilities.

There are nationel agricultural colleges at Khartoum in the Sudan

and near Harar in Ethiopia. The first is a completely national entity
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whereas the college.at Alemaya, Ethiopia, 1s operated under a contract with
Oklahoms State University. Both are rendering useful service to agricultursl
science in the respective countries and could advantageously use additional
and continuing support.

There is need for the establisﬁment of new agricultural colleges
in several countries of Africas South o? the Sahara. Each would of necessity
include an experiment station in its plant and program. These colleges would
have as their stated goal the training of agricultural scientlsts whose orien-
tation would be toward the improvement of agriculturael production through di-
rect participetion in programs of plant breeding, disease and pest control,
soil management, agronomy, livestock production and management, agricultural
economics, and related fields. These arg the individuals who would one day
man the experiment stations, direct extension progrsms, and guide projects
direoted toward the improvement_gf crop and livestock production. It 1s ex-
pected that selected gradustes would be sent abroad for advanced training
toward the graduate degree, after which they would return to positions of
greater responsibility in the agricultural framework of their oountries.

When possible and appropriate, it would be desirable to consider
the establishment of a college of mechanic srts (engineering) in association
with the college of agriculture in order that this important disecipline may
develop hand in hand with agriculture. For best results the college of en-
gineering should combine training for students in the several engineering
technologies with engineering and experiment station activities in such
fields as hydraulics, irrigastion, farm machinery, construction and archi-
tecture. 4 |

It is recognized that the establishment of agricultural colleges

is an expensive procedure, especially if they must be built entirely de povo.
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It is further realized that there must be local enthusiasm and participas-
tion to the maximum degree possible for an institution of this type to be
successful. It is essential that each college of agriculture be directly
linked with an experiment station end extension service for maximum benefit
to production.

It 1s implicit in all the sections dealing with education that
wherever feasible young women should be glven educational opportunities
commensurate with their abilities and ambitions. Africen women represent
a relatively untapped resource and one which could be enormously developed
with great oultural and other benefits. The least privileged women in
Africa tend to be those in rural areas. The more that can be done to im-
prove their knowledge and understanding, the better will be their future
role as homemskers, teachers, or industrial employees. 1t is especially
important to consider the possibility of offering training in the general
field of home economics, and this would readily be accomplished in con-
Junction with the establishment of vocational and professional schools of

agriculture.

Budget

Financial requirements are difficult to estimste, but as an ex-
ample the minimum cost for the establishment of an agricultural college
with appropriate land, buildings, equipment, steff and maintenance over a
ten-year period might be in the order of magnitude of $12, 500, 000.

8. Yeteripary Education

There are two schools of thought with respect to veterinary edu-

catlon in Africa. One believes that this fleld represents a great vacuum

which could only be filled by the establishment of one or more first-class

76



schools of veterinéry science in the area. Opposing this opinion is the
belief that during the foreseeable future the cheapest and most effective
way of training veterinarians is through a system of scholarship or fellow-
ship awards by which selected individuals are sent abroad for a period of
study sufficient to enable them to win the D.V.M. degree. All tend to agree
that there is need for the training of veterinary assistants in Africa who
would be essentially subprofessional and qualified to carry on a variety

of regulatory and other tasks related to veterinary science under the direc-
tion of qualified veterinarians.

In view of the importance of livestock in Africa, and the heavy
logses which annually result from a wide variety of animal diseases, it is
evident that there is need for greatly expanded and intensified veterinary
services. It is doubtful that large numbers of qualified veterinarians
could be immediately absorbed into the local economy, but it is certein
that there is need for substantial increases in numbers. Probably it would
be best to step up the process of sending selected students abroad for
veterinary training, and, at the same time, it would be well to seek op-
portunities for strengthening the presently established schools at Khartoum
in the Sudan, Makerere College in Uganda, and its correspondent institution
at Kabete in Kenya, This would be on the basis of prior understanding that -
these schools would be willing to handle a reasonable number of students
from the geveral countries of sub-Sahara Africa. Eventuslly it may be
desirable to establish a school of veterinary medicine in West Africa

possibly in Nigeria.

Budget

Veterinary education is extraordinarily expensive, and it would

certainly require several million dollars over & five to ten year period
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to bring the present Veterinary SchOol in Khartoum to the level of modern
colleges of veterinary medicine in the West. Investment in the Veterinary
School at Meskerere over a five to seven year period would pay significant
dividends in the form of research results and increased numbers of well-

trained personnel.
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Summary of Recommendations

Minimum

Number Unit Cogt

Of Units

Agricultural Experiment Stations

Establishment
Annual Recurring Costs

Extension Service

Average Annual Recurring Cost

Vocational Schools of Agriculture

Establishment
Annual Recurring Costs

Agricultural Colleges
Establishment
Annual Recurring Costs

Veterinary Education
Establishment
Ammual Recurring Costs

Tsetse Fly Control
International Meeting
and Ten-Year Program

Soils Survey
Seven to Ten Year Program

Inventory of Crop
Pests and Diseases

Animal Pathology

Seven to Ten Year Rrogram

3 °$ 2,500,000
500,000
3
500,000
2 1,000,000
150,000
3 7,000, 000
700,000
1 7,000, 000
1,000,000
1 1,500,000
1

Estimated

3,000,‘000

15,000,000

10,000,000

15,000,000

Iotal

$ 22,500,000

15,000,000

5,000,000

45,000,000

17,000,000

15-20, 000,000

15,000,000

4,000,000

5"'7,000,000

s 149’000,000



V. NATURAL RESOURCES

In a search for ways to support the further economic growth of sub-
Sahars Africa it is essenfial that careful considerstion be given to exist-
ing resources and their rastional utilization for public benefit. Since
specific agricultural resources are discussed elsewhere, this section will
deal with the renewsble and nonrenewsble resources collateral to conven-
.tionael agriculture. The first can be best considered under the categories
of forest, wildlife and marine and fresh-water resources; the sedond as
mineral resources, including nonmetallic minersls, metals, fuels and water,

FOREST RESQURCES

It is unfortunate that vast forest resources of Africa have al-
ready been destroyed or seriously damaged. Uncontrolled cutting, burning
and grazing, as well as other abuses, have resulted in such extensive eco-
logio changes that repair of the damage wili be extremely difficult. On the
other hand, there are significant possibilities not only for the protection
and rational utilization of the forest reserves still available but elso for
the reforestation and tﬁe management of selected areas to insure continuing
and inoreasing national income from this important biologic reservoir.

There are currently two primary uses of forest products in Africa:
firewood, quantitatively the more important, énd timber and wood products
for domestic use and export. A third use, still largely potential, is pulp
for the paper industry.

The ﬁfoper protection and development of forest resources in ap-
propriate areas could be expected to provide several major and continuing

benefits to the countries concerned. From the long-range point of view,
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forests contribute to society by protecting snd stabilizing soils and pre-
venting erosion, and by protecting water courses and a variety of species
of wild life which are forest dwellers, Forests also offer opportunities
for the economic utilization of considerable sreas which are unsuitable
for conventional agriculture by reason of soil type or structure, limited
rainfall, or topography. In asddition, with proper menagement, forest re-
sources provide substantial quantities of strategic materials for domestic
utilization and for export.

It ig admittedly difficult for forelgn agencies to ocarry out ma-
Jor and effective campaigns designed to support forest.improvement and man-
agement in Africa. Such agencies cen and should, however, consult with the
governments concerned on the importance:of forest science, and aid them by
the conduct of careful inventories of foreign resources and the subsequent
proposal of projects designed to protect and expand those resources. Pro-
vision should also be made. for the proper management and;utilization of
forests as a renewable resource, and for the training of personnel who would
ultimately have the responaibllity for all aspects of forest research and

development.

Recommendations
1. Inventory of Forest Resources in Africs

The forests of Africa have thus far received scant attention.
This is especially ﬁnfortunate in view of the fact that muoh of Africa is
i1deally suited for wood production, including a variety of pulp and paper
species. As sub-Sshara Africa continues to develop, there will be in-
creasing demands for forest products and, in consequence, an intensified

need for forest protection, management, and utilization. Ultimately, it
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will be necessary for Africa to develop gre8ter interest in forest products
laboratories snd industrisl developments based upon forest products.

An inventory is essential to the future economic development of
Africa's wood industry, but for the parts of Africa dealt with here a com-
plete, intensive survey of the forests is scarcely justified at this time.
Of more immediate help would be an extensive, nondetailed examination of
the forest resources and the potentialities of forestry measures required
in the solution of a number of Africa's major problems. Later, in the areas
that include forests of high exploitation possibilities, intensive surveys
should be made, based on aerial photogrephs.

The type of inventory recommended here would provide & prompt
appraisal of the more pressing forestry problems and informstion on the ex-
tent, value, and condition of the physical resources as well as on forestry
work already done. Included in the inventory would be proposals regerding
the forestry measures required in specific situations.

It is recommended that a smsll but distinguished group of for-
esters be contracted to conduct such an inventory of the forest resources
and forest possibilities of sub-Sahara Africa. During a considerable period
of travel and exploration, this group would be able to desoribe and estimate
the value of the current total resource and recommend a program for the pro;
teotion of the remaining resource and the development of new forest areas.
‘The group would also recommend studies which should be undertaken in con-
nection with forest development; suggest tree species which should be multi-
plied or introduced; and identify those types of wood-using industries which
should be supported. It would also meke recommendations regarding the es-
tablishment of needed institutions for the development of forest science

and the strengthening of currently established institutions,
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With a staff of eight or ten experienced men, this inventory oould
»be accomplished within eighteen months. Two of the foresters should be
range specislists, for in Africa overgrszing and poor range managément are
among the leading causes of éoil degradation and local water scarcities.
The United States has gone farther than any other nation in working out
sound range practices, especially in'regions of low rainfall, and a sub-
stantial contribution could be made to soil conservation and liQestock pro-
.duction'by integrating forest and range management on the wild lands of
Africa.

It 18 estimated that an operstion of this sort would require a
minimum of $350,000 over an eighteen-month period to cover travel expenses,
stipends, perquisites, specisl equipment and clerical and printing costs.
It is suggested thatAa most effective way of obtaining a completely au-
thoritative inventory would be through a contractual arrangement with an
appropriate'agency with adequate staff and facilities. o
2. Forest Resesrch end Training Centers

To be effective, the invenfory of forest resources in sub-Sahara
Africa must be supported by action programs. These programs should include
such sctivitles as reforestation, forest protection, forest produot research,
and‘the treining of range and forest personnel. This multiple approach is
believed to be essential and to be best accomplished through the establish-
ment of permanent centers in critical locations ;n Africa. Specifically,
it'is proposed that & minimum of two and a maximum of four forest research
and training centers be established in sub-Sshara Africa either by building
on existing institutions or, where necessary, by the creation of new ones.
Four locations are suggested for consideration: at the School of Forestry

in Monrovia, Liberia; at the Forest Research Center in Ibadan, Nigeria; at
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the East African Agriculture snd Forestry Research Orgenizetion in Muguga,
Kenya; and in Ethiopia, possibly et Harsr.

Each center would comprise a research and experimentation center,
training facilities, sdequate land for nurseries and experimental plots,
facilities for range management studies, and ultimately a products labora-
tory. In-gservice training could be dfferéd for qualified individuals 1n
various aspecié of forest management, as well as advenced training and prac-
tice for graduates in forestry or related biological sciences.

It is estimated that to establish an independent center of the
type described above would require a period of severasl years and a capital
investment of approximetely $2, 500,000 on the assumption that land would
be provided by local government. Annuél costs of maintenance and operation
might reach $250,000. Substantislly lesser amounts would be required in
those instances where the center could be developed in conjunction with ex-

isting institutions.

o) co
Unit Annusl
Capital Recurring
Cost Cost
1. Inventory of Forest Resources
18-month period $ 350,000
2. Forest Research and Training
Centers
(2 - 4) $2, 500, 000 $250, 000
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WILDLIFE RESQURCES
' Although significantly depleted, the wildlife resources of sub-
Sahara Africa are still substantial, especially in East Africa. There are
conflicting opinions, however, as to the value of these resources and their
ultimate destiny.

Indigenous populations have long regarded wild animals as a natu-
ral source of food and will not lightly abandon this tradition. Other groups
think of wildlife as occupying asreas otherwise available for conventional
. sgriculture, and accordingly wish to eliminate wild species from land that
might conceivably be used for crop or livestock production. A third group
considers wildlife to be a “permanent" reservoir of infectious diseases and
perasites and, as sugh, a menace to animal husbandry. These persons suggest
that wildlife must evéntuelly disappear because of populstion pressures and
the demand for food.

The arguments of those who seek to protect wildlife run as folloﬁs:
animal health problems can be resolved without destroying wildlife;.wild
animals, properly managed, represent an importent and continuous protein
resource; certain areas should be reserved for wild plant end animal species;
the wanton destruction of wild animals is morally wrong; and finally, these
forms in their natural habitat constitute an important source of income be-
cause of the numbers of tourists who wish to hunt them with gun or cémera.

Most people, it is believed, will agree that forms of wildlife
ghould be preserved under circumstances where they are both cultural and
economic assets to the country concerned. It may be, therefore, that a
system of parkélor reserves, such as those already in existence, will have
to be developed as permanent wildlife sanctuaries. Elsewhere, owing to

population pressures, it will ultimately be impossible for man and wild
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animals to dwell together. Once long-range plans had been made for the
preservation of wildlife in a serles of sanctuaries especislly adapted for
this purpose, it would be desirable to decide on methods of management,
harvesting, and public utilization of wildlife for recreation and other
purposes in order to maintain these biologic forms of 1life on a permanent
basis. If these steps are not taken, there will unquestionably be =
gradual depletion of numbers and species, leading in the end to the ex-
tinction of many.

Ms jor opportunities for foreign sid programs to participate in
this matter are not spparent. Decision and action must evolve primarily
out of local and public concern. Obviously, support to projects dealing
with livestock, health, and nutrition wéuld be indirectly useful a&s re-
gards wildlife, but it does not seem practical to recommend specific action
on the part of foreign aid agencies in the field of wildlife preservation
and management. It is believed, however, that conservation-organizations,

* foundations, Qnd'other public-spirited groups might make significant con-
tributions tﬁfough support of studies, stimulation of interest, and the dis-
semination of knowledge concerning the importance of the protection and

rational use of wild animal species in their native habitats.
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EISHERIES
The potentisls for developing the protein resources in the in-

shore, offshore, and fresh waters of sub-Sshara Africa appear to be most
encouraging.

In view of the serious protein deficiency which exists in Africa,
it would be highly desirable to strengthen commercial or other fishing
operations. This could signifioéntly increase the contribution of marine
and fresh-water resources to local diets and provide a source of foreign
exchange as well. A wide variety of fish, crustacea, and mollusks inhabit
both coasts. Abundance varies regionally, depending on the extent to which
oceanographic processes enrich the surface waters. However, except in
Angola, Southwest Africa, and the Union of South Africa, virtuslly all of
the sea fishery resources are under-exploited. Fish farming in estuarine
waters and mangrove swemps has been introduced in recent years, but the
opportunities in this method of production have hardly been touched.
Finally, there are extensive areas of lekes, rivers, and inland swamps
which in some regions asre exceedingly rich. The annual catches in African
lakes are reportedly as high as 110 to 188 pounds an acre. With scientific
acquacultural techniques, the yields of fresh-water ponds should be much
larger.

Improvement of fisheries will depend first of all on greatly in-
oreased knowledge about the specles - their distribution, ecology, hsbits,
abundance, and rates of growth and replacement. Only on such a basis can
a science of fishing and fish farming be devised appropriate to the species
and the local conditions. In addition, facilities for preserving, storing,
transporting, and marketing fishery products are urgently needed. As fish

become more available at competitive prices, changes in dietary patterns
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indicated for some areas can probably be accomplished with appropriate edu-
cational effort.

It is not to be expected that any sudden, dramastic change can be
made in the pattern of indigenous commercial fishing and fish utilization
in sub-Sahara Africa. Nevertheless, it seems quite clear that, with proper
planning, steps can be tsken to begiﬁ an evolution from the present situa-

tion to one in which important economic and dietary benefits will accrue.

ecommenda

1. Fisheries Inveptory

| It 18 suggested that a contractual relationship be established
with either the U.S. Fish and Wildlife Service or a department of a uni-
versity which is interested in the development of fishing resources and
which could undertaske a speclal assignment. This assignment would be s
careful rev;ew of existing knowledge about marine and fresh;water fishery
resources of sub-Sahara Africa, an analysis of sociological and economic
problems relating to the development of fisheries, and an assessment of
possibilities for increasing the annual catch and utilizing it in diverse
ways for direct local benefit and the production of foreign exchange. The
group assigned this task should consist of & marine fishery biologist, a
fresh-water fishery biologist, a fishery technologist, a comﬁercial fishery
operator, and a gsociologist. This group, in collaboration with appropriate
Africans, should make a thorough preparatory study leading to the elabora-
tion of long-range plans for the future development of African fisheries
resources.,

It is estimated that the cost of such an operation as described

above over a period of one year would be approximately $200,000 for travel,

stipends, special equipment, clerical assistance, and publication.
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2. Fisheries Institute

It is anticipated that one early result from the fisheries in-
ventory would be a recommendation for the establishment of a fishery insti-
tute on the west éoast of Africa. Of the several possible locations, Lagos
and Accra appear the most promising. The institute would be expected to
deal with scientific and practical problems in the development of offshore,
inshore, and fresh-water fishery resources, the development of action pro-
grams baged an sound information and evidence, and the training of Africans
‘for a variety of responsibilities within the total program. It appears
desirable fér the institute to be established initially through contractual
relationship with a comparable entity in a Western university. Thereafter
however, it should have closer relatioﬂships with similar organizations in
the United States, ﬁéstern Europe, and Latin America. Ultimately, it would
become a completely African entity, perhaps within seven to ten years. It
is to be expected that the institute would be the prototype of a similar 6ne
which would eventually be founded on the East Coast by Africans.

The establishment of an institute such as the one proposed would
require an estimated capital investment of $3,250,000 for plant, housing,
equipment, vessels and éear, and aquariums and ponds. Annual msintenance
and operating expenses of the institute and its appendages are estimated to
be on the order of $350,000.

If the fishery institute could be made an appendasge of &an exist-
ing educational institution, both would be strengthened as a result. From
the beginning the institute should be thought of as an international center
avallable to Af£icans from the adjJacent countries.

There will also be appealing‘opportunities for the establishment

of fresh water fisheries institutes in sub-Sahsra Africa, and consideration
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should be given to such developmenis 8s opportunities arise. Sites for
fresh water fisheries centers might be on Lake Victoria, in Kenya, or
Uganda, the Karibs dam in the Federation of Rhodesia and Nyasasland, and in
Northern Nigeria perhaps in the Lake Chad region.
3. Commercis he a

An ad hog possibility in support of intensified fisheries opera-
tions off West Africa would be the encouragement of.a foreign fishing com-
pany to carry out commercial operations off the coast. Given the appropriate
'permission and guarantees, such a project might be expected to produce sub-
stantially increased quantitles of varying types of catch,

A second ad hoc project would be the establishment of a loan fund
for entrepreneurs desirous of establishing small fisheries operations with
. fleets of small boats primarily for inshore operations. It 1s suggested
that‘initially a fund of $5 million, available to entrepreneurs from the

several countries concerned, would be adequate for this purpose.

Summary of Recommendations
Unit Annual
Capital Recurring
Cost Cost
1. Fisheries Inventory
One Year Period $ 200,000
2. Fisheries Institute 3,250, 000 $350;900

3. Commercial Fisheries
- Loan Fund : 5, 000, 000
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MINERAL RESOURCES 1

Mineral resources, including water as well as the metallic and
honmetallic minerals and the fuels, are fundamental to economic development.
In underdeveloped countries they can be especially significant as a means
of attracting foreign capital, Frequgntly no other resource can so readily
produce surplus income to finance further development. Corollary benefits
include fhe availability for other purposes of the communications providéd
primarily to servicehmines, and the introduction of native populations not
only to regular lsbor habits and 8 money economy but also to the use of
tools and machinery thaet form the basis of industrialization.

The utilization of mineral regources can promote economic develop-
ment in two distinot ways. The first, and generally the more important in
underdeveloped countries, is through the earning of foreign exchange. 1In

the initial stages, exporté of mineral products consist wholly or chiefly

of unprocessed raw materiasls which can readily be sold abroad either because

they are scarce in the more highly developed countries or because they can
be produced cheaply enough to compete with raw materials from other sources.
Lower oosfs of production may be the result of cheaper labor or the fact
that mineral deposits are richer, or larger, or more favorably situsted

for cheap mining. In genersl, only those minerals with a high ratio of
price to weight can at first compete in distant markets. With the passage
of time, however, improved communications, exhaustion of other sources of
supply, and local processing of raw ﬁaterials to incresse their price—weight

ratio make additional ores and minerals competitive.

! see s1so Appendix 4 for additionsl information.
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The second way in which mineral resources can contribute to eco-
nomic development 1s through exploitation for local consumption. Resources
appropriate for domestic use rather than export include the mineral fuels
(in which the area as a whole is deficient), construction mesterials (stone,
gypsum, asphalt, cement, etc.), fertilizer materials (phosphate, potash,
etc.), many industrial and chemical minerals, and water for consumption,
irrigation, and power. Certain countries already make considersble use of
.many of these and others are developing local industries. By and large,
however, it is in this field of domestic consumption that the greatest need

exists and in which the greatest advance can be made.

e ndsti

Technical assistance in the raw materiales field should concentrate’
on providing the basic date needed for orderly planning of economic develop-
ment, Base'maps are esgential in all planning for land use, whether for
soils or forést'surveys, roads, railroads, hydroelectric or water storage
projects, etc. Topographic map coverage ls lnadequate for the needs of
sub~Sahara Africa. Although modern technology has enormously speeded up
the mapping process thraﬁgh use of merial photographs and specislized in-
struments, major efforts by large corps of highly trained personnel are
still required.

Each country of sub-Sahara Africa has at least the nucleus of a
mapping and surveying steff in its governmental service, and essistance
from foreign countries should certainly be designed to work with these
services, Detailed and up~to-date infofmation is not available, however,
on which to base plans for specific projects. Such information can prob-

ably best be obtained through a series of field projects.
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1. v n 8
It 1s recommended that a tesm of three experts be sent to Africa
to survey the capabilities of individual countries and to plan for specific
help where definite needs can be identified. It is anticipeted that such
needs may include equipment, technical personnel, assistence in organiza-
tion, and training of local personnel, on the spot and perhaps also in the
United States or elsewhere.
The team should probably include a geologist experienced in the
'metallic and nonmetallic minerals, a fuels geologist, and a topographic
engineer. It is envisaged that as much as a year might be required for
the completion of the survey and preparation of an administrative report,
although definite projects generated dﬁring the study could be started im-
mediately. Expenses for such a survey by three for one year might be in
the generasl range of $75,000 to $90,000, including overhead.
2. gStudy of Water Regourceg and Development
In much of Africa water presents a special problem, one whose :
significance is emphasized by agricultural experts, foresters, and sanite-
tion and health experts alike. Because of the multiple aspects of water
resources and their utiiization, a8 highly specialized group of scientists
is required to investigate them and to make specific propossls. The study
would be mede from the points of view of the control and utiliz;tion of -
water for agricultural, industrial, and social purposes. To this end the
stﬁdy group should comprise as & minimum, a water geologist, an hydrsulic
engineer, & sanitation engineer, and an irrigation engineer.
This ;tudy would probably be for one year at an estimated cost

of $75,000 to $30, 000.
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3. Invghigrx of Mineral Resources for Agricultural Development

Agricultural experts have stated that the soils of Africa &re
deficient in many respects and would need large quantities of fertilizers
and soil conditioners to sustain the yields required by expanding popula-
tiong. Such masterials must be obteined locelly, if at all possible, to
permit their economic use.

It is recommended, therefofe, that a special survey be under-
taken of the mineral resources available to sssist agricultural develop-
‘ment. A first step should be a review of all the pertinent literature,
followed by visits to each of the countries concerned to obtain additional
information from local sources. Data are needed on the potash, phosphate,
and limestone resources, as well as on the potentials for acid manufacture
for processing phosphate rock and of ammonia manufaéture for nitrqgenous
fertilizer. Specific project recommendations for additional work can con-
fidently be expected to result from such a survey.

Té implement this survey we recommend ihitially a team'of two
experienced men. The work may require eighteen qonths, including time
for literature search, travel, and report preparation. Assuming direct
costs in salary, expenses, and travel of $20,000 per man per year, this
gurvey should cost $60,000 plus the necessary overhead of $30,000 for
backup gervices.

AR £ Minera eg of I a

Except for the iron deposits, basgic datas on the mineral raw ma-
tefials resources of Liberia are salmost entirely lacking. Nevertheless,
mineral production (chiefly iron ore) now earns 25 per cent or so of
Liberia's foreign exchange, and this contribution to the economy will

almost surely increase substantially. Although it seems entirely likely
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that a geological survey of Liberia would discover other minersl resources

important in the country's economy, the government's small Survey Department

lacks both the facilities and the trained personnel for such an undertsking.

Inasmuch as a definite need seems apparent now, it is believed

that such a survey could be started prior to completion of the general sur-

veys recommended above. The recommendation is therefore made that assist-

ance be offered Liberia to enable it to increase the effort devoted to an

inventory of its total minerel resources. It is suggested that initislly

.a one-year misslion of three technical experts would be appropriate. One
should be an economic geologist with wide experience in igneous and meta-
morphic geology and minersl deposits, another should be expert in water
problems, and the third should be familisr with the techniques and execu-
tion of base maps.

Costs for one year would probably be in the range of $75,000 to

$90,000, Depending on the success of the first year's work, additionsl

time and perhaps men might be desirable. In any case, up to one additional

year should be planned for report writing by the party leader. This could

probably best be done in the United States.
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Sumpery of Recommendationg

For initial studies of the mineral raw material resources of

Africa South of the Sahara to support economic development:

Prolect

1, Survey of Present Status
of Mepping

2. Study of Water Resources and
Development

. 3. Inventory of Mineral Resources
for Agricultural Development

4. Survey of Mineral Resources
of Liberis

3 (2 for1l1l/2
yrs.) 90, 000

4 (3 for 1 yr.,
1 for 2nd yr.)_120,000

13 $390, 000

Cost
Men Years (Saleries. Travel, Overhesad)
3 $ 90, 000
3 , 90, 000

Additional funds should be allowed for implementing projects that

will be recommended by these surveys.

of such funds.

No estimate can be given of the amount
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VI. ENGINEERING, TECHNOLOGY, AND INDUSTRY

ﬁngineering and the sciences related to it are basic elements in
economic growth and as such are essential in sub-Sahara Africa for progress
in agriculture, public health, and social development in general. In this
region, growth in the wealth and well-being of the people depends on the
establishment of a suitable agriculture - as has been discussed previously -
and upon the development of domestic industry and foreign trade.

Here as elsewhere, engineering is a key factor in economic and
social development. It underlies the most obvious opportunity for imme-
diate industriasl advance in sub-Sahara Africa - the encouragement of the
extractive industries. The health of the;people, both rural and urban, de-
pends on engineering for the establishment of safe water supplies, of sani-
tary facilities, and of suitable housing developments. Industry and agri-
culture both require appropriate transportation facilities - airlines,
waterways, raiiﬁaye, highways and roads. Also essential is rapid communi-
cation made possible by telegraph, telephone, and radio networks. In the
quest for advance in these and other fields, the engineer must play a crucial
role,

It is a rather simple matter to demonstrate the need for an enor-
mous variety of engineering developments throughout sub-Sahara Africa. How-
ever, it is much more difficult to establish orders of priority and to
design integrated programs which will make maximum use of available funds
and personnel for technological progress.

During éhe current study it was only possible to obtain firsthand
general information and impressions with respect to needs and opportunities

for technological developments in Africa. These have been supplemented by
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the examination of feports or other studies directed more precisely to the
field of engineering as it applies to the African scene. No attempt will
be made here to recommend specific engineering projects or programs.
Rather, effort is made to emphasize the areas and disciplines within which

there is need for further study and suggest certain approaches.

It will perhaps suffice to say that statements made with respect
to the educational situation in sub-Sehara Africa in an earlier section apply
edually to the fields of the engineering sciences. It is quite clear that
conslderation must be given to the training of Africans at various levels of
technology from vocational through the subprofessional and professional. 1In
the interest of prompt forward progress a substantial amount of training
will necessarily have to be carried on by overseas institutions in direct
response to demonstrated need for engineering specialists for national re-
sponsibility. -

Ultiﬁately the bulk of training in the several fields of technology
will have to be provided within the African commdnity. It is therefore de-
sirable and necessary that a serious and continuing effort be made to
strengthéﬁ indigenous institutions for the training of technicians and en-
gineers and to establish additional institutions when and where there is evi-'
dence of need and adequate economic support.

The disciplines in which there is especially apparent need include
the crafts, technicians, supervisors, architects, and professional engineers.
A combination of formal education and in-service training would be invaluable
in the preparatioﬁ of young Africans for responsibilities in the fields of

technology. A useful adjunct would be the establishment of an engineering
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division at each agricultural experiment station that may be established in

Africa in the future.

Engineering Practice
1. Ssanitary Engineering. The science of sanitary engineering is

. highly developed in the West and its more general application to sub-Sahara
Africa could be expected to provide muitiple benefits in terms of health
and comfort. Developﬁent programs in the fields of water supply and sani-
tary engineering should be undertaken on a wide scale in order that the
obJectives of medical science, public health, and industry may be achieved.
Pilot water supply and sewage disposal projects for both rural and urban
areas might be established to obtain 1nfo;mation and provide patterns for
further expansion. Intimate association fetween sanitary and civil engi-
neers, architects and city planners is an obvious essential to successful
urban and suburban developments.

2. .Transportation Engineering. This broad field will‘céntinue
to be an area of growing importance in Africa for many years to come. High-
wéy gsystems, railroads, waterways, and airlines are all in a relatively
underdeveloped state, and the rate at which improvements can be made will
determine economic progress. The rational exploitation of mineral and
other resources for the creation of wealth can only proceed in phase with
the growth in transportation facilities. Therefore, careful attention to
and investments in such facilities are basic to economic growth.

| 3. Hydraulic Engineering. The whole field of water resources
and their utilization are of great current and future significance to the
economic growth and well-being of the African community. A careful exami-
nation of water resources and problems and sound plans for their develop-

ment and utilization are of major importance to every aspect of social
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welfare. Agricultufe, community development, industrialization, transpor-
tation and communication all depend to a substantial degree in Africa on
the successful economic application of principles of hydraulic and elec-
trical engineering to available resources.

4. Architecture and City Planning. There is great need and op-
portunity for impro&ements in the design and construction of public, private
and industrial buildings, the increased use of indigenous materials, the
construction of furnishings and city planning for graceful living in Africa.
Substantial progress has already been made along certain lines, but this
could be greatly improved with public benefit. Ultimately it would be hoped
that imaginative, indigenous architectural designg would enable Africa to
develop its present and future population centers along lines best adapted
to the local scene and requirements.

A distinct advantage which accrues to the field of engineering in
underdeveloped countries is the fact that many engineering enterprises can
be expected té.produce income. Thus they often have real appeal to national
and foreign investors under appropriate circumstances. It is not to be ex-
pected that foreign aid agencies can satisfy any significant proportion of
the need for technological.developments in Africa. They can, however, through
loans, ad hoc projects and contributions to the training of indigenous per-
sonnel catalyze natlonal movements toward technological improvements com-

patible with economic possibilities.

8 ine raining 8 Ce
The establishment in sub-Sahara Africa of a network of regional
engineering trainihg and experiment centers would provide a number of ad-
vantages to a technical assistance program. They would be focal points for

research in Africa under African conditions, for the dissemination of

100



technical information, for advice and consultation to government and private
agencies, and for practical training in a wide variety of badly needed craft
and technical skills,

Like the engineering experiment stations of the land-grant col-
leges in this country, these centers would be associated with parallel activi-
ties in agriculture, public health, housing, transportation, and other fields
They would supplement and support the work in these areas, which impinge on
the community more directly than does engineering, with technological research
and skills that will speed development.

At these centers would be conducted research and investigations on
problems of soils, water supply, sewage disposal, new materials, new indus-
trial processes, the adaptation of indigenous materials and processes, and
similar problems. They should begin to marshal engineering data on their
region, recommend standards, and aid in testing.

Through these regional centers the technical assistance program
would achieve vantage points in Africa. Through them could be learned as-
sistance opportunities and needs on every scale, and in them would be pro-

vided - a mechanism for measuring the effect of the program's contribution.

U. S. Research Center

A useful ancillary development would be the creation of an en-
gineering center in this country which would devote a substantial proportion
of its time and research effort to technological problems of the tropics.

In view of the high state of development of the engineering sci-
ences in this country, a center oriented toward a study of engineering
problems in the tropics could produce valuable information for application

to the underdeveloped tropics. It could also serve as a training center
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at which both Ameriéans and Africans could gain experience and practice
which would best fit them for responsible assignments in tropical areas.
Ideally, the research center should be loéated at an already
established institution with a first-class engineering college and experi-
ment station. This would combine the multiple benefits available at en
educational institution with a specialized research training program of

international importance.
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SUMMARY

A detailed study of education, science, and technology in Africa
South of the Sahara would require the full-time efforts of a considerable
staff of specialists over & period of several years. Extensive foreign
travel would be involved as well as a careful search of the literature
and discussions with representatives of the numerous organizations in
Africa and elsewhere that are either interested or active in sub-Sahara
Africa. The present study does not purport to be one of this depth. Its
stated objective is to identify those problems of basic importence to the
future development of sub-Sahara Africe which can be attacked to some sig-
nificant degree through the techniques of foreign aid. Although the study
itself has been limited to certsin specific sectors of Africa, most of the
recommendations are broadly applicable and, if carried out, could be ex-
pected to benefit a wide geographic area.

There are many facets of foreign sid and meny agencies concerned
in at least some measure with technical assistance. The first step in
implementing the recommendations made herein should be the identification
of all such agencies so that final decisions can be based on sound knowl-
edge as to how, where, and when action should be undertaken, and by what
organizstion or combination of organizations.

Not only must the projects initiated be vital to social and eco-
nomic progress in the asrea, they must also take advantage of all available
knowledge and skill and avoid unnecessary duplication, overlapping, and
competition. The demends throughout the world upon available funds for
technical assistance are so severe that waste in any degree cannot be

tolersted.
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In the ooﬁrse of the current study, it became increasingly evi-
dent that the rate of progress of the emerging countries of sub-Sahara
Africa will depend completely upon the speed with which manpower becomes
available to carry on the multitude of tasks essentiel to social and eco-
nomic growth. The political evolution of the African community has moved
far more rapidly than the social evolution, and as & consequence the new
politicel entities are generally ill-equipped to handle the technical and
scientific responsibiliities so fundamental to their sound future develop-
ment. This situstion creates urgent and appealing opportunities for co-
operation through technical assistance programs designed to meet the most
important needs. Soundly conceived, planned, and established, such pro-
grams could over the years make substantial contributions to the local
economy and at the same time provide opportunities for the training of
large numbers of Africans, After a period of years the gradual with-
drawal of the foreign pertner could be initiated with the assurance that
continuity and quality would be maintained by African personnel..

There is no area of humen welfare in Africa which could not
profit from foreign aid. However, realism directs the selection of those
with the greatest potentiel, since there are limits to the financial aid
and the mesnpower that can be supplied in support of technical assistance.
The most obvious necessity is the strengthening of education at all levels
go that the Africans may ss soon as possible become the arbiters of their
own destinies. Thus major emphasis must be placed upon ways and means to
educate a very much larger percentage of the African population to the
point where they qan assume responsibility for the variety of tasks neces-

sary to national well-being.
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It would be a serious error to think of education as an end in
itself. Ald to education must be directed toward providing more and more
persons trained as teachers, medical doctors, veterinarians, specialists in
agriculture, and engineers. This process would directly support technical
assistance projects in related fields of science and would assure thst these
could eventually be manned by qualified nationals. Since agriculture, pub-
lic health, and the technologies are inseparable components in the African
scene, they must be developed simultaneously and integrated for maximum
progress.

Next to education, in order of priority, is agriculture. It is
clear that food problems have long been and continue to be a major obstacle
to human progress. For economic reasons most of Africa must depend prin-
cipally upon 1ts own agricultural resources for food and for the variety of
products which mey be derived from crop plants and domestic animals. Cur-
rently the p?actice of agriculture by Africans is inefficient and unproduc-
tive, involving excessive waste of manpower and uneconomic utilization of
available resources, Future social progress will be directly dependent upon
the speed with which agricultural practice can be stabilized and modernized,
and the degree to which food crops and animsls and commodities for local
consumption and export can be produced in & balanced system compatible with -
local resources.

Along with agricultural development there must be the rational use
of renewable and nonrenewable resources including forests, fisheries, wildlife,
and minerals. These cen through careful management meke direct contributions
as income-producing resources or be utilized in support of agriculture, in
the form of forest products, agricultural chemicals, and supplementary foods.

There asre great opportunities for improving the general level of

public health throughout much of sub-Sahara Africa. The absence of sufficient
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numbers of qualified medical personnel, the lack of public health organiza-
tions end campaigns, and the educational and economic levels of rural peoples
combine to perpetuate many of the contagious and epidemic diseases which have
been stamped out elsewhere. Medical science has advenced to the point at
which extraordinary geins could be made through heavy investments in per-
sonnel and funds. However, unless public health measures are accompanied
by progress in understanding and the ;illingness to comply with reguletions,
they can be only partiaslly effective. Since health is built upon diet, agri-
cultural progress must complement and support public health practices.

Investments in the broad fields of technology will provide an es-
sential base for progress in other fields. Emphasis should be placed on
those industriel developments which wil% most rapidly increase national
wealth and hence stimulate economic growth, Improvement of systems of trans-
portation and communication, increased public, private, and industrisl con-
struction, exploitafion of power resources - the multitude of applications
of engineeriﬁg to human welfare are vital to all aspects of social evolution.
As in the case of agriculture, the engineering technologies sre to a substan-
tiel degree dependent upon the proper utlilization of natural resources.

The recommendations contained in this report have been selected
a8 important elements of a broad pattern of technical assistance. Indi-
vidually they cen be expected to make significant contributions to the eco-
nomic and social growth of sub-Sahara Africa. Collectlvely their impact
would be of major importance to the continuing progress of the entire area
under consideration., Individual recommendations have been expressed in
units, with the pnderstanding that the number of units could be multiplied
according to the financial support available. Obviously, as experience is
acquired, needs and opportunities for expension and multiplication of unit

efforts will become apparent. The financial requirements cited in support
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of the recommendations in this report must be considered simply as estimates
based upon available informetion.

Throughout the report emphasis has been placed upon the necessity
for extreme care in the selection of projects, their preliminary planning,
and final establishment in Africa. Also emphasized is the fact that these
must have stable support and 1eadership over a sufficient period of time to
assure their success and ultimate total integration into the local cultural
pattern,

A great many Europeans during succeeding generations have devoted
their lives and their talents to the cause of Africa. Among this group sre
many whose names will long be remembered for their contributions to educa-
tion, medical science, public health, agriculture, engineeriﬁg, the social
sciences and the humanities. Under often difficult conditions they pio-
neered much of the economic development of Africa and crested most of the
institutions which serve it. |

New groups are cﬁrrently entering the African scene especially in
the field of technicel assistance. These can profit from an understending
of the objectives and accomplishments of the pioneer group. Opportunities
for cooferation should be-sought in an effort to build on strength and to
make most efficient use of available funds and manpower in support of prog-
ress toward humanistic goals. There are of course many unfulfilled needs
in sub-Sahera Africa, and in consequence significant opportunities for new
programs and developments. When it is possible to relaste these to existing
organizations and to establish cooperative relationships, the long-range
benefits to the growth of Africa will be enhanced.

In those areas where Africans have or will soon have control of

their own political, social and scientific organization, there are appealing
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possibilifies for direot collasboretion. Africans sre already deeply involved
in many of the current scientific and economic developments of sub-Sahara
Africa. Wherever well prepared nationals ere available, they should be

given an increasing share of the responsibility for future progress. on all

fronts.
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