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SUMMARY REPORT

WORKSHOP ON SCIENCE AND NIGERIAN DEVELOPMENT

Introduction

The detailed discussions in the attached, unedited draft report took
place at a workshop, attended by Nigerian scientists and government leaders,
representatives of the Royal Society, the Agency for ILnternational Development,
and members of the Africa Science Board of the National Academy of Sciences.

The Africa Science EBoard sponsored the meeting as the result of requests voiced
by Nigerian scientists in February, 1965, for guidance in organizing a Nigerian
Academy of Sciences, a Nigerian Research Council, and a scientific policy for
Nigeria. The needs and priorities mentioned are not intended as recommendations,
but as subjects of future planning and an attempt to clarify the most vital and
attainable future objectives, both long- and short-term.

The discussions were divided into eight sessions: (1) development of
scientific personnel--education and training; (2) division of labor between
universities and research institutes--contributions of universities to economic
development--the issue of '"pure'" versus "applied" research; (3) public health
aspects of economic development; (&) natural resources; (5) economic planning
and the use of data from agricultural research; (6) priorities and international
cooperation; and (7) contributions of academies and research councils to economic
development; the eighth session was left open for unfinished discussions and
planning. As the basic theme of the workshop was ''development,'" many of the
stated needs apply to more than one session subject.

Development of Scientific Personnel: Education and Training

The training of scientists in Nigeria has several important aspects
vwhich are lacking in more developed countries. Among these is the traditional
lack of scientific curiosity. Children are not encouraged to ask questions
about their environment, mechanical toys are not available, and, at the secon-
dary school and university levels, there is a dearth of qualified students in
scientific disciplines. At the same time, to reach the maximum attainable
numbers of needed technical and scientific personnel would require at least
a ten per cent per year growth rate for fifty years, and even this would fail
to provide the desired ratio of scientists. Therefore, it was suggested that
science teaching begin in primary schools to help overcome the traditional
lack of scientific curiosity; that summer schools be established in secondary
schools, with university students teaching during their long vacations; that
secondary school curricula be revised to abolish the Sixth Form system, which
has no flexibility and wvhich reduces the number of students eligible for en-
trance into universities; and that consideration be given to establishing, as
boarding schools, technical high schools where potential scientists can be
identified and equipped for scientific training in universities. As aids to
science teaching, consideration should also be given to setting up facilities
" to produce local teaching materials for secondary schools and to establishing
small-scale factories to manufacture simple laboratory equipment. It was
further suggested that junior science colleges be established, with two-yecar
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diploma courses, to alleviate the shortage of middle-level technical people.
This shortage might also be alleviated by means of in-job training apprentice-
ships in gervice institutes.

There was general azreement that, in most instances, Nigerian students
should be trained in Nigeria, and that it should be permissible for fellow=-
ship funds from abroad to be used in Nigeria. In addition, American and British
universities should sponsor research in Africa by American and British Ph.D.
candidates. It was recognized that it vould be necessary for many years to
import teachers, and one possible mechanism for doing this would be if foreign
fellowship funds could be spent for professors as well 2s students. A study
should be made of the factors causing the high costs of univer31ty education,
and steps tcken to counteract them.

Division of Labor Betveen Research Institutes and Universities

In this connection, the emphasis should be to achieve maximum use of
existing facilti es and staffs. Research institutes should be located near
universities so that institute staff can assist with teaching, the research
facilities may be used to train students, and such common facilities as
libraries can be shared. Universities should see their function not only as
training, but as conducting research, and here they should cooperate with the
insti tutes. There is great need for diffusion of knowledge of what is going
on in the universities and institutes. The Nigerian Geological Survey was '
mentioned as a place vhere there is a combination of basic and applied research,
and as a place where field work and practical training could be obtained by
both professors and students during summer vacations. There is need for free
movement of staff between universities and institutes, and the problem here is
a question of loss of pension rights, a matter requiring joint counsel between
the Universities Commission and the new Research Council when it is formed. It
was suggested that university science curricula should be modernized to take
into account the trend toward interdisciplinary teams, as the distinction
between ''pure'" and 'applied' research is no longer possible. It was felt that
the Nigerian Universities Commission should provide research funds to the uni-
versities. It was further suggested that industry be encouraged to establish
research institutes at the universities with participation by students. The
Illinois Institute of Technology was cited as an example.

Contributions of Academies and Resecarch Councils to Development of
Academic and Govermmental Research Bearing on Economic Development

It is essential to have an orgarnization in Nigeria which will be
responsible for the planning of scientific policy. It is such a body that
will determine the priorities of scientific activity in the light cf the
demands and needs of the country. In view of Nigeria's acknowledged scarcity
of human, financial, and wmaterial resources, it is important to ensure that
the lines chosen: produce the most beneficial effects on the national welfare,
and are those most closely integrated with economic development. The Govern-
ment of Nigeria is actively considering setting up a2 national resecrch council
to formulate general policies for research. On the non-govermment side, the
establishment of a national academy of sciences is being considered.” If the
academy and the council can have sufficiently interlocking membership, it is
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hoped to achieve the necessary coordination. The roles of the two.types of
organization were defined as follows: A Research Council is responsible for
the statement of needs and the ordering of priorities in relation to the
facilities available; an Academy has similar functions for university research.
It has the duty of ensuring the integrity of scientific work, and also of
assessing the work of the scientific effort in the context of the community.

It wvas agreed that the composition of the Research Council should not be
confined to representatives from ministries, but that there should be multiple
representation composed of people with broad views.

Public Health

The importance of public health as an investment item in economic
development was emphasized. Although 407 of all children born in Nigeria die
before their fifth birthday, and the morbidity rate from such illnesses as
malaria and worm infestations debilitates a large proportion of the survivors,
only 5% of the total national research expenditure is devoted to health prob-
lems, and this is largely spent in urban areas for curative, rather than pre-
ventive, services. The present ratio of doctors to the population is
approximately one to 35,000, and using traditiocnal training methods, it would
take many years to train enough doctors. One approach suggested was to train
doctors as leaders of teams of health workers who could serve the community.
Education of the public and of Govermment officials to the importance of public
health measures, as opposed to the more politically popular curative measures,
was considered essential. Training centers should be established to train
other categories of medical staff, such as research workers, nurses, and tech-
nicians, and an attempt should be made to improve the financial and prestige
status of the public health worker. The establishment of service institutes
vhere middle-level medical technicians could receive in-job training was
mentioned. In addition, it was felt that more money should be put into research
which could be done in the medical schools. Research is neceded on the patterns
of illness and disease. Statistical data on epidemiology are urgently needed,
not only in various parts of Nigeria where epidemiology differs from place to
place, but also in neighboring countries. Malaria was mentioned as deserving
priority of effort; an outbreak of a resistant strain of malaria could paralyze
the economy. '

It was pointed out that some economic planners feel that better public
health has led to population pressures. Those responsible for birth control
measures are more vwilling to function when longevity is assured by public
health programs. Medical school curricular should be oriented toward Nigerian
health problems and over-specialization should be avoided. Each doctor should
make the greatest possible impact on the community. No matter what his speciali-
zation, he should be compelled by his community conscience to spend a sizeable
amount of his efforts in improving the public health of his nation. The people
are the prime national resource and Nigeria is wasting between 307% and 60% of
its natural resources.

It was suggested that ECA and UNESCO might consider local planning
institutes where there could be 3 multi-disciplinary approach with doctors,
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sociologists, water specialists, economists, etc., to look into the problems
of each area. Areas should be identified in which, by solving problems, the
most beneficial effects could be attained in terms of the general economy,
namely, water, schistosomiasis, tsetse fly, human health, animal health,
nutrition, etc.

Natural Resources

The discussion opened with an historical account of the development of
"research on natural resources in government departments (federal and regional),
research institutes, and university departments. Contrary to the impression
which might be created by the large number of organizations involved in natural
resources research, much has been done, beginning with the Council on Natural
Resources in 1950, to coordinate research. Although the Council has been dis-
continued, the four technical committees--Agriculture, Forestry, Fisheries, and
Veterinary Medicine--have survived and continue to meet once or twice annually.
It is hoped that the proposed research council will take over the responsibility
of coordinating research in these sectors as well as the total research effort
of the country.

Federal agricultural research, primarily concerned with food crops, was
described. The chief activity has been in plant breeding, and considerable
success has been achieved wiih rice, maize, cassava, and palm oil, as well as
in the production of high-yield, quick-maturing varieties of cocoa. An Inter-
national Institute of Tropical Agriculture is now being planned as a joint
venture of the Federal Govermnment, Ford Foundation, and the Rockefeller Fcunda-
tion. Research is needed on soil fertility, irrigation, food storage, food
processing, animal breeding, agricultural engineering, horticulture, and fish
culture. In addition, a soil survey of the entire country is urgently needed.

Concerning such non-renewable resources as minerals, fuels, and con-
struction materials, Nigeria has passed the prospecting stage, and to find new
deposits must use more complicated techniques. Geological mapping is needed,
as is a continuing inventory of resources. Geological research must be used
to find concealed deposits. The Geological‘Survey of Nigeria is, by its very
nature, the place where research, both basic and applied, should be carried out
on a national basis. 1In the training of geologists, a great deal of effort
should be put into the geochemical and geophysical aspects. Field geologists
with good laboratory backgrounds are needed and arrangements should be made by
the universities and the Survey so that all the geology students spend their
long vacations working in the field as assistants in the Survey. In regard to
the foreign exchange problem, the best solution would be to use non-returnable
natural resources. Later, with the development of technology, materials wvhich
could not be sold at the present time can be used. Metals will be reworked at
an economic profit. Consideration should be given to expanding production of
high-grade mineral resources. :

Power is the key to much of the development process. There is need for
long-range planning in the provision of power since supply often creates demand,
and judging from the Tennessee Valley experience, it will probably not be long
before the hydroelectric generating scheme at Kainji Dam cannot meet all of
Nigeria's needs. O0il and gas, the alternatives to electricity, have certain
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operating advantages, and an economic evaluation should be made of oil versus
electricity for power so that a total system can be built at minimum cost.
Special consideration should be given to rural electrification, which, if
provided, will lead to new development, such as food storage methods. It is
important, also, to pay close attention to the chemical content of all types
of resources in an effort to finé by-products which otherwise would be wasted.
Tor example, an important drug is being extracted from a variety of Mexican
yam. In dealing with natural resources, erosion and flood control, conserving
soils, and improving the quality of streams are all important.

With regard to water resources, the proposal to establish a lake research
institute at the Kainji Dam was described. The institute would deal with
hydrology, climatology, limnology, archeology, the economics and socioclogy of
resettlement, etc. The importance of this kind of work is now well recognized,
and the aspects of research which the institute hopes to cover are far more
comprehensive than was undertaken at Colorado when Lake Mead was formed. However,
hydrological data at the Niger project are not as detailed and do not cover as
long a period as in the Colorado project. There is need for continuing effort
to collect these data after the dam is in operation, and this continuing re-
search should be supported by the Govermment of Nigeria.

Economic development implies changes in the structure of production in
favor of processing and simple manufactures. Attention should be given to the
use of Nigeria's natural resources in the development of industries, e.g.,
efforts should be made to develop a petrochemical industry, especially fertilizer
production. An inventory of natural resources should be built up, modern manage -
ment technijues should be developed, and urgent attention should be given to
increasing local food production and processing domestic crops for local con-
sumption. Agricultural products and other rawv materials should be processed
for export. 1In cornection with local food production, reference was made to
an abstract of a paper by Dr. V. M. Chapman (Appendix A) which stressed the need
for oceanographic and marine fisheries research and training in an effort to
supply protein from local marine resources. If suitable port and processing
facilities vere provided, it was suggested that commercial fisheries might be
developed to meet local demands for fish, and, in the case of shrimp, an export
market could develop.

Economic Planning and the Use of Data from Agricultural Research

A nev form of technology--intermediate-level technology--should be
developed to industrialize rural development and produce consumer goods, build-
ing materials, agricultural equipment, etc. An intermediate-level technology
was described as one which did not reject modern devices, but was not deperdent
upon them. Often, in light industries, automation is confused with modern tech-
nology, such as laboratories for the analysis of food and the pharmaceutical
industry, both of which require the most modern technology. However, with
plentiful labor, these activities can be done by hand.

Nigerian agriculture is a vital sector of the economy and unless it growve,
there is little that can be done in the way of development. Nigerian agriculture
is based on peasant conditions which existed years ago, and during the past few
years, social and economic changes have taken place without any change in agri-
culture. 1In planning agricultural priorities, there is a lack of competent
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agricultural demographic institutes and of reliable agricultural economic data

on which to base economic plans. It was suggested that demographic institutes
might be connected with universities. Most of the available data relate to

cash crops and there are not enough data to transmit to the farmer on food crops.
Some of the research in Nigeria is much more sophisticated than required, and
often research is not related to national needs. Agricultural engineering and
training should be built up in order to do such research as the soil structure

of Africa.

Extension work is relatively new in Nigeria and there has been a ''crash
program’ to train extension workers. The program has reduced the time of train-
ing, which has been a detriment to African extension work. There are difficulties
in dealing with illiterate farmers and attempting to change his food habits.
Farming methods are based on simple hand tools; mechanization of the work is
based on a capital investment that no small farm can afford. However, there
are a number of large farms near Lagos groving market gcrden crops and doing
research on them on a large scale. It was suggested that it might be good to
concentrate on market garden crops for a canning industry. If one or two crops
vere groun to support such a factory, it might be possible to run them without
losses. Another suggestion was to have more experimental farms so that regional
experiments of a wider scope could be located all over the various ecological
zones. Until recently, federal research has not maintained statistical data;
the computer is not being used to the extent it should.

At first, the priority in agriculture was the introduction into the
economy of crops that could be sold; secondly, the improvement of those crops
by research, and third, sufficient attention to food crops to ensure that the
country would not suffer from a famine in bad years. The plan was dominated
by the exchange of agricultural products for the products of urban places in
other countries. The demands are now different and the priorities must be dif-
ferent. The western markets are virtually saturated with the cash crops, and
it is no longer possible to base economic development on the traditional exchange
of agricultural products for industrial goods. Another factor is population
pressure and thc associated movement of the people from the countryside to town.
The greatest priority in agriculture is its contribution to the feeding of the
people in the towns. Nigeria cannot afford the large and increasing burden of
foreign exchdnge for the purchase of food. When people move to the towns, they
cannot afford the protective foods they were able to grow in the country. An
urban population eats differently from a rural population; the traditional food-
stuffs are not adaptable for mid-day meals of commuters. Home economics teams
might meet this need. In any event, agricultural growth must take place near
the towns to provide milk, meat, and garden supplies.

. . There was discussion of the difficulties involved in developing a meat
and dairy industry in view of the nomadic lives of the herding peoples. By
supplying the farmcr with credit, newv varieties, and a workable marketing system,
it is not difficult t¢ get him to change his activities, but the picture is
different with dairy products. Two chief problems mentioned were the processing
of dairy products and the necessity to educcote the people in the utilization of
dairy products. : '
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Priorities and International Cooperation

In the discussion of priorities, it was felt that the matter of foreign
exchange was one of the most important. As for priorities under specific items,
the immediate objective should be to make broader use of existing facilities,
particularly in zreas vhere there is the greatcst shortage, such as science
teaching. Existing laboratories and equipment could be used twelve hours a day.
Furthermore, it should not be difficult to have a pilot scheme which attempts
to make better use of the long holidays in the universities. Every university
student could be put to useful vork teaching short courses in secondary schools.
Another measure vhich could be quickly and easily put into effect is the manu-
facture of simple laboratory equipment.

As for division of labor, a lot of effort is required and foreign
assistance could contribute. The use of facilities can be worked out by the
universities and research institutes. There could be a comprehensive volume
of references for those engaged in research and it could be widely distributed.
Interdisciplinary research could be encouraged. :

In the field of natural resources, there should be geological surveys,
fisheries surveys, research on agricultural products, underground water resources,
etc. Toreign laboratories could be used initially for testing. More attenticn
should be paid to food crops and agriculturcl and other rav materials should
increasingly be the basis for domestic industries. Lxisting facilities for
research into food processing and preservation could make significant contri-
butions within a short period. This ties in with foreign exchange with Nigeria's
neighbors and opens a market which can support a considerable amount of industry.

In the field of technical cooperation, the needs can be divided into
three categories: scientific, techniczl assistance, and personnel. Technical
assistance should be directed toward building up local institutions. It is
desirable that rescarch and technical assistance for research be organized on
the basis of more cooperation between Nigerian scholars and foreign scholars
so that foreign assistance may have more than (uantitative results and will
improve relations between institutions, betveen nctions, and betveen scholars.
Examples were cited vhere \ID coantracts had been signed with foreign institu-’
tions to do research in Nigeriz without any collaboration with Nigerian insti-
tutions. Two of these involved economic development and rural development,
projects on which Nigerian institutions were already engaged.

t was stated that the economist cannot be expected to give detailed
assignments of priorities to the tasks that need to be done. When priorities
are set, it must be on very broad lines. In the matter of intermediate tech-
nolegy, it is a question of a combination of factors in production, and the
objective should be in each how tc use the factors in a combination that will
give maximum output versus input. There are likely to be a number of indus-
tries where it would be desirable to adopt the most highly automated system
because of the shortage of skilled labor. Rather than speaking in terms of
basic versus applied research, it was urged that another type of classification
be used, namely, to classify research according to estimated time to pay-off.
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There is necessity for increased communication among scientists. High
emphasis should be placed on devices to increase the communication of knovledge.

An appreciation of the time scale involved in research was mentioned as
an item of highest priority. For instance, it takes 25 years to produce a sci-
entist and about 15 years for a result in a laboratory to be put into widespread
practice on any real scale. In the United States, the scientific and engineering
‘population has expanded at a natural rate of about ten-fold every half century.
Although this rate can be increased, it is virtually impossible to achieve a
rate of 30%. If a system were devised to maintain a 10% growth rate a year in’
Nigeria, in 50 years this would mean a technical population of 55,000. However,
at the current rate of population grouth, Nigeria's population would be 200-
million, which would give one technical person per 3,000 population, which is
still nmuch belov the needs. How can one identify the potential candidates
early enough and channel them into this kind of university and interest: This
is a problem faced elsewhere. There has been a recent development in Turkey
which might be applicable to Nigeria, and that is the establishment of technical
highschools--boarding schools--vhere they attempt to identify the most intelli-
gent children. Those children are given free room and board and when they
emerge, they have a good scientific and engineering background which equips
them to go on to the university. Such a mechanism could conceivably provide
the raw material for the first 25 years of the 50-year program. Perhaps several
of these schools could be built. During the initial stages, it will be neces-
sary to import technical people from other ‘countries. The Nigerian scientific
community must fraternize more with the world scientific community so that foreign
scientists will be aware of Nigeria's problems as well as research opportunities
there.

Another priority which had been mentioned earlier was the necessity to
expand production of high-grade mineral resources. 1\ little more effort on the
production of exportable metals and fueld might be the answer to the foreign
cxchange problem. '

YExpansion Chamber'’

Follouing a description of the U.S. .\ID-Nigeria agricultural program, the
discusgion turned to the question of population growth. Tt was felt that a
demographic institute could solve the problem of lack of statistics. As for
policy on population growth, some felt that the key factor is that population
is discussed without relating it to economic growth and resources. Others
expressed concern, saying thet infont mertality rates can be cut very quickly,
with the result of a 4% population growth per year. The case of Central
America was cited vhere food production vas declining and infant mortality was
declining to the point where 50% of the population was under fiftcen years of
age and unproductive. Policy should be established now, and the educated
Nigerian has a responsibility to start thinking seriously about the population
problem.

Another problem mentioned was urbanization and the long-range political
consequences. The rapid grouth cf cities, with consequent unemployment and
frustrations can create political instability which would undercut development.
On the other hand, if things go right, Nigeria could be a catalytic force for
the vhole continent.
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Referring back to comments on gapes ir technical education in such areas
as electrical engineering and design cngineering, it was stated that the trend
in modern engineering is toward adaptability rather than specialization. Duiing
the war, it turned out that physicists vere extremely good engineers, and it vas
the broad, basic education that made this possible. The adeoptability of people
in terms of fundamental cducation is significant.

In a discussion of training abioad versus training in Nigerian institutions,
it was felt that evervthing should be done to give the student training in Nigeria,
particularly at the undergraduate level, and that scholarship money should be
reserved for post-graduate vork vhich can be obtained in Higeria or to sponsor
professorships. Students studying abroad often specialize in work that has no
relation to Nigeria's needs or prioritiec. The demand for scholarships is in-
creasing and resources are declining. However, there are abundaut opportunities
for support of students at the graduate level in the form of research assistant-
ships. Another type of grant mentioned was the in-job training grant in geo-
logical surveys, other gcvernmental cgencies, and industry.

Overseas work on the part of U.S. and U.K. personnel should be on a
long-term basis, simply because a lot of things cannct Le done in a short time.
There should be long-term opportunities for careers in developing couatries
around the world. Another source of support, aside from AID and the foundaticns,
vhich the Nigerians might tap was the growing interest and avareness of .imerican
universities and scientists in many disciplines with the problems of the rest of
the world. An effort should be made to sell to the ./merican universities thec
proposition that this is an activity in vhich they must engage and a place wvherc
there is real and critical need and that ihe contr.ibutions made to American
institutions would be equal to those made to the Nigerian institutions. It was
also suggested that another source of trained people might be among junior
research Fellows, such as those at Cambridge. Uhen established, the Academy of
Nigeria might offer fellowships to attract these people.

Regional Cooperation

The history and functions of CSA (Scientific Council for Afiica) and
STRC (Scientiiic and Technical Rescarch Commission) vere described cnd the
reasons for having a single agency dealing with scientific and technical
matters on a continental basis were explained, as follows: Africa is the
second largest continent and its position in relation to othcr land masses
may be of great stratezic and political significance in the future. Africa
must overcome n legacy of social, scientific, and economic separatism. The
boundaries that separate .ifrican states are so senseless that vithout ¢ sense
of unity, they will be a scurce of friction. The most important gquestion is
vhether the development of African resources can keep pace with the population.
International cooperation is needed. 1In planning guidelines for STRC research
for 1966-67, the follouing disciplines were decided upon: agricultural crops
rcsearch, animal production, soil research, forestry research, arid land re-
search, oceanography, fish research, biological research, ajuatic taxonomy,
industrial rescarch, geological and geuphysical research, building materials,
roads, solar energy and petrology, and physical chemistry. The studies of
water-borne diseases should be expanded. A number of projects in vhich AID
is participating with STRC were described, including Projecct 15 on rinderpest
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control, the cereal crop project, the trawling survey, and a recently completed
soils map of Africa. It was felt that the rinderpest project has the prospect
of great advances in animal industries in /frica. However, there must be con-
tinued maintenance of the program or the money expended would be wasted.

The questions of food and population were further commented upon, and
the problem of coordination of effort was brought up. There is a Nutrition
Commission for Africa, which is a joint body of FAO, WHO, and CCTA. The CCTA
was changed to the Fifth Commission (STRC), and there is a question who should
handle this function in view of the fact that OAU has a Third Commission which
deals with nutrition. One example of an effort to coordinate these functions
is thc specialist meetings. Of thirty-one such meetings, twenty-one vere
attended by rcpresentatives of FAO, WHO, etc. In addition, many of the scien-
tists in Africa also serve on international committees. It was felt that one
immediate priority would be to organize the Nigerian Research Council, which
would provide an important forum through which action and coordination can be
effected. Another short-term priority mentioned vas that Nigerian scientists
maintain a continuous dialogue among themselves. Many of the questions discussed
at the workshop will need more detailed examination. A third point raised vas
the question of strategy to be formulated by MNigerian scientists to bring
effectively to the attention of the administrators and national leaders the
priorities for national economic development.

It was proposed that a joint U.S.-Nigeria committce be formed to assess
research and development needs in various sectors=--possibly with the help of
special panels--and malie recommendations. Until the formation of the Nigerian
Research Council, the two groups could meet informally, both in Nigeria and in
the United States. It was felt that the vorkshop would provide 2 model for
other parts of Africa and other governments in ..frica. .lthough, as a result
of this meeting, Nigeria could not expect an immediate increcse in the amount
of technical assistance, it has put the problems into better perspective, and
better utilization of the present amount of aid would be a great achievement.

It was suggested that one of the Nigerians be appointed with whon
arrangements could be made for the next U.S.-Nigerian meeting, possibly to
be held in Nigeria in early 1966.
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APPENDIX A
ABSTRACT OF INFORFAL WRITINGS
OF W. M. CHAPMAN

ON SCIENCE AND TUIE DEVCLOPMENT OF AFRICA'S OCEAN RESOURCES
WITH PARTICULAR REFERENCE TO NIGERIA AND THE GULF OF GUINEA

Protein Resources of the Ocean

Cne of the things that the United States is primarily and basically
interested in is providing adequate nutrition as far as is possible in the
developing world. This comes down pretty close at the prescent stage of
history of providing adequate intakes of animal protein. The source of
animal protein in the world that is growing in use most rapidly, and which
is capatle of expanded use on a world-wide basis most rapidly and largely,
is the living resources of the ocean.

Lacl: of Coordinated Research

Although it appeais now to be generally conceded that animal protein
is vhat is wanted most in these various attocks on human protein malnutrition
problems, that there is plenty of it in the ocecan that can be gotten out and
to the users in a quick and reasoncbly cheap manner, that ocean research is a
fundamental wvay of attaclking the probiem of getting it out of the ocean cheaply
to the consumers, and that great scopes exist for bringing the resouices ol the
ocean to beayr upon the aileviation of this primairy human problem in the world,
I am unable to detect any great rélationship in the United Stotes amongst the
activities of the various boards, commissions, academic groups, nrivate founda-
tions, government offices, laboratories, agencies, etc., dealing with che
problem . . . I will simply sum up by saying that the organization of inter-
national cceanography and ocean use activities vithin the United States
Government is an unholy mess, and that the same is true amongst the inter-
national agencies, councils, commissicns, etc., associated with the ocean.

Commercial Fisheries for Niperia

I have not been enthusiastic about the feasibility of larze fisheries
being established off Nigeria for gencrating exports, witihh the possible ex-
ception of shrimp. 'hen ve were in Nigeria in early February, tvo modern
Amcrican shrimp boats had just begun cxploratory operations fishing mostly
off eastern region, and fishing with typical Gulf of Mexico shrimping gear.

In January and February, the yield per 24-hours of fishing in terms of heads-
off shrimp, was betwecn 100 and 350 pounds. Dy .April, this had increased to

530 pounds, by May to 690 pounds, and in June it vas slightly over 1000 pounds.
The latter figure is approaching sctisfactory commercial levels. Accoudingly,
there is still some expectation chzt. continued exploratory fishing in the region
may develop a commercial shrimp fishery, vhich could. be capable of providing a
good source of foreign exchange for Nigeria.
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University Role in Studying Marine Resources

Nigerian and overseas scientists might well consider ways and means to
bring Nigerian and overseas universities into some kinds of collaborative
relationships so that universities will have a larger role in studying marine
resources.

Collaboration in Ocean Research Among Countries

The Gulf of Guinea is bordered by a number of countries . . . the ocean
area bathing these coasts and the fish populations contained therein are con-
tinuous and require to be studied on a unitary basis.

Sardinella Survey

Of primary importance to the whole of West Africa is a comprehensive
Sardinella survey of the West African area. This is the volume fish in that
area; it is also a type of fish vhich West Africans like very much, for which a
marketing setup is already available, and which can be processed and transported
cheaply and satisfactorily in Uest Africa.

Fresh Vater Versus Ocean Resouices

Although I am fully cognizant of the importance of the agricultural,
hydrological, animal husbandry, and other topics the Board has under review
for the purpose of seeing how science and technology can benefit the economy
of West Africa, I do not believe that any of these fields show better oppor-
tunity for benefit to West Africa than does marine production of animal protein.

I question very much vhether quite cxtensive fishery research on fresh
vater impoundments would make as much as 5% difference in annual yield from
vhat will occur naturally. The fresh vaters of tropical Africa are so productive
(and impoundments are too, after they go through the settling down period and
come to equilibrium vith their surroundings) that the production of fish from
them is rather astounding to people from higher latitudes. If I had control of
a considerable pot of money for fishery research in West Africa vhich was aimed
at developing an increased supply of animal protein for human nutrition in the
area, I would bet that money on salt water fish rather than fresh water fish
production. o '

Nigerian Port'Eacilities

Nigeria has considerablc difficulties in the development of her sea
fisheries. 1In the first place, the coastal inhabitants of Nigeria are not
sea-faring people . . . they are lagoon and river peoplc who venture out
normally only into the margins of the ocean. The harbor at Lagos is quite
suitable for basing a fishing operation on, but the harbor is so crowvded with
other shoreside activities that there is no suitable base for fishing vessels
to work out of. I am quite sure that the small boat fishery for strictly
Nigerian consumption would develop out of Lagos to.a considerable size if
adequate port facilities vere made available for it, and I am just as sure that
it vill not develop until these port facilities are made available to it.
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Nigeria needs much expansion in its supply of fish, can ill afford to buy them
with foreign exchange, has quite considerable resources off its coast capable
of use by its people, ond it would seem to me sensible to begin getting these
things 21l together somevhat beiier. Elsevhere the academic community has been
useful in developments of this nature.

Ocean Research Training

It should be mentioned that thcre are United States research vessels
working in the area from time to time vwhich would be quite willing, as vell
as able, to take Nigerian trainees out for ocean research training. The U.S.
Burcau of Cormercizl Fisheries is continuing research work in that area of West
Africa, and does, in fact, take out African trainees from other countries along
this area on their cruises to the region.
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SUMHARY PROPOSALS

Education and Training

a)

b)

c)

d)

e)
£)

g)

h)

i)

Science teaching should be started in primary schools to help
overcome tradiational lack of scientific curiosity. (6, 34)

American and British universities should sponsor research in
Africa by American and British students working for Ph.D.
degrees. (8)

Nigerian secoandary school curricula should be revised so that
Fifth Form students could undertake university education in
sciences. The Sixth Form should be abolished. (9)

Set up facilities to produce, in Nigeria, local teaching
materials for secondary schools. (10)

Establish junior science colleges with two-year diploma courses. (10)

Establish summer schools in secondary schools and employ university
students to teach short courses. (10, 40)

Allov fellowship funds from international bodies to be used for
training students in Nigeria rather than abroad. (10)

Establish service laboratories, i.e., pathology, for in-job
training of middle-level technicians. (11)

Establish small-scale factories to manufacture simple laboratory
equipment. (11, 40)

Division of Labor Between Research Institutes and Universities

a)

b)

c)

d)

e)

Resecrch institutes should be located in or near universities;
there should be interchange of staffs, common use of laboratorics
and libraries, etec. (12)

Research information should be widely disseminated. (13, 40, 43)

University professors and students should be employed by the
Geological Survey during long vacations for field work and
training. (14, 30)

A system should be devised vhereby research institute staff
members could change jobs without loss of pension rights. (15)

Study should be made of factors causing exceptionally high cost
of university education, and steps taken to counteract them. (16)




vi

f) The Nigerian Universities Commission should provide funds to
universities for research. (15)
Public Health
a) Auxiliary medical staffs should be trained to vork as teams under

b).
c)

d)

£)

g)
h)

i)

a doctor's supervision to help alleviate the shortage of doctors.
(24, 27)

Change the status system so that public health experts will have
as much or more prestige as surgeons. (25)

.Statistical data on epidemiology are urgently needed, not only

in various parts of Nigeria vhere epidemiology differs from place
to place, but also in neighboring countries. (25, 26)

There is great need for malaria research. (25)
Establish service institutes. (11)

Do more research on preventive medicine rather than curative
medicine. (23)

More money should be put into research which could be done in
the medical schools. (27) ‘ '

Research is needed on the patterns of disease and the patterns
of illness. (25)

There should be improved collaboration between government institutes
and teaching hospitals. (25)

Natural Resources

a)

b)

c)

Research is needed on tropical agriculture, soil fertility,
irrigation, food processing, agrometeorology, animal breeding and
health, soil surveys, agricultural engineering, horticulture, and
fish culture. (29)

Oceanographic and marine fisherieés research and training is needed.
Establishment of port facilities for commercial fishing enterprise
(particularly shrimp). (See Appendix A in Summary Report, abstract
of . M. Chapman paper)

Geological mapping is needed; inventory of resources should be
made. ‘More trained field geologists are needed. The economy should

.be built on the basis of non-renewable resources. Technology will

develop new resources and new ways to process low-grade materials.
(29, 41, 45) ' '




d)

e)

£)

g)

h)

i)

vii
An evaluation should be made of oil versus electricity for power
so that a total system can be built at minimum cost. (31)

Research should be done to find by-products of present agricultural
products. (31)

Domestic crops should be processed for local consumption. Agri-
cultural products and other raw materials should be processed

for export.

Should concentrate on a limited number of food crops for a canning
industry. (35)

There should be a directory of research to give foreign institutions
a clear picture of Nigerian needs and priorities. (40)

Expand production of high-grade mineral resources for export. (45)

"Expansion Chambe:*

a)

b)

c)

Policy on population growth control should be established now. (48, 49)

Over-specialization should be avcided in education, i.e., engincering;
the adaptability of people in terms of fundamental education is
important. (50)

Scholarship money should be reserved for post-graduate work in
Nigeria or to sponsor professorships. (51)

Regional Cooperation

a)
b)

c)

d)

Expand studies on water-borne diseases. (55)

Organize National Research Council. One function to coordinate
research. (56, 57)

Establish joint U.S.-Nigeria Committee, possibly with panels to
consider various development sectors and assess research and
development priorities and make recommendations. (57, 53)

Encourage U.S. and U.K. students to malie lifelong carcers in
developing countries. (59)
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Economic Planning

a) Establish intermediate-level industrialization to produce
consumer goods, building materials, agricultural equipment. (34,
38)

b) Need demographic institutes, perhaps connected with universities.
(35, 48)

c) Reliable agricultural data on food crops are needed. (35)

d) Concentrate on market garden crops and establish a canning
industry. (35)

e) Agricultural growth should take place near towns to provide them
with market produce, meat, and dairy products. (37)

f) Therec is nced for agricultural engineering experiments in such
subjects as soil structure. (39)

g) Sociological factors should be given attention to determine
incentives and motivation. (39)

h) One difficulty in establishing a dairy industry is to educate
people in the use of dairy products. (39)

i) Workable market systems arc needed to assure that soods will flow
to farming communities in exchange for food. (29)

Priorities
a) Improve communications about research in Nigeria and AID research
. contracts with outside agencies to avoid duplication and to give

Nigeria the opportunity to state its priorities and to participate
in research. (41, 42)

b) Make broader use of exisfihg facilities. (&41)

.c) There should be geologlcal survejs, flsherles surveys, rescarch

. on anrlcultural products, underground vater resources, etc.,

using foreign laboratories to test products initially. (&41)

d) Research is nceded on food proceSsing and preservation. (41)

e) Research should be classified, not as basic or applied, but in
terms of time to pay-off. (43)

f) 1In order to maintain a 10% growth rate in scientific personnel,

technical high schools might be developed where potential scientists
can be identified and equipped to go to universities. (44)




WORKSHOP ON SCIENCE AND NIGERIAN DEVELOPMENT

Opening Remarks

Dr. de Kiewiet opened the meeting with some general remarks
concerning the importance of education and the strides being made
by Nigeria in that field. He spoke of Nigeria's good fortune in
being able to build, for the first time, from the bottom up. He
said, '"You have an opportunity which no longer is ours, of seeing
your problems with clarity and of drawing upon the successes and
failures of others, The opportunity lies before you of building
wisely and well." He also spoke of the importance of knowing one
another's countries in the deepest way, and expressed the hope
that the fruits of the conference would be the means of having
that deep acquaintance which is one of the best bases for co-
operation and peaceful relations between the men of the earth.

Dr. Brown welcomed the workehop participants on behalf of the
National Academy of Sciences. He explaired the status of the
U.S. NAS as a quasi-governmental agency. '"It is not a government
agency, but is chartered by Congress and is charged with advising
the govermment, although the govermment is in no way charged with
the responsibility for taking the advice.' He went on to describe
the organization of the Office of the Foreign Secretary and the
function of the Africa Science Board., With regard to the work-
shop, he said, 'We are gathered together this week to participate
in a discussion of the importance of research and development in
economic development and to discuss the problems of assessing how
much and what kinds of organization are met in various parts of
the world, but specifically in Nigeria and the United States."
Dr. Brown went on to speak of the difficult problem of determining
how much of a country's gross national product should be spent on
research and development. 'Many groups have studied this problem,
but the answer is that we don't know. In the case of developing
countries, UNESCC looked at the problem and came up with a recom-
mendation that a country should spend 2% of its gross national
product on research and development and the production of a local
research competence. There is no particular basis for that figure
and it is clear that it will vary from situation to situation and
from country to country. The only thing to do is to examine the
research and development needs sector by sector—agriculture,
geology, etc. Both basic and applied research are needed. We
should look at basic research and its importance in relation to.
the applied research area. How can needs be met? We are constantly




faced with this in the U.S. Are we producing enough scientists and
engineers? Under what conditions can they work most effectively?
How can this problem be handled within our government without
having a bureaucracy bringing everything to a grinding halt? 1In
our own government, particularly since the war, we have been con-
cerned about how science should be organized within the framework
of our govermment. There has been a move to centralize, Many of
us strongly favor the decentralized approach.'" Dr. Brown mentioned
a number of other problems, such as the financing of research in
universities, teaching versus research, etc., stating that obviously
these problems could not be solved in the five days available for
the workshop; they could only be enumerated. He hoped that once

an understanding of the problems was reached, plans could be made
for continuing the discussions at a later date.

* %k *

Dr. Edozien expressed his pleasure and that of his Nigerian
colleagues at being present. He spoke of the difficulties in de-
veloping countries where systems of government have been imported
and the division of labor and authority has not had time to grow
in an historical fashion., '"One achievement of this discussiom,"
he said, 'is that civil servants and scientists have been brought
together and I hcope we will establish communications which can be
continued in Nigeria. If we establish lines of contact, it is not
difficult to understand one another.' -He hoped to benefit from
the experiences of members of the U,S. scientific community as well
as those of the members of the Royal Society.

* % %

.Sir John Cockroft expressed the gratitude of the Royal Society
for the invitations to participate in the meeting. The relations
of thé Royal Society to government are similar to those of the NAS,
and its interest in international collaboration in science were
described. He specifically mentioned its concern with the oper-
ations of ICSU~IGY, IBP, Indian Ocean, ete., and its concerm in
arranging formal exchanges with China and Russia.. The Royal Society
initiated the European Organization for Nuclear Research and started
the work on space research leading to the European Space Research
Organization. The Royal Society advises govermnment in these fields,
He spoke of the expenditures of research on overseas development
and the growth of these expenditures at the rate of 15% per year
over the last few years. He proposed, as a possible item for
" discussion, how expenditures of this kind should be developed in
the future.



Following the introductory remarks, Dr. de Kiewiet asked each
of the conferees to identify himself and briefly state his scientific
interests. He then described the agenda as permissive and requested
comments or suggestions for revising it. The remainder of the morm-
ing was spent in rearranging the order of agenda items and in
assigning rapporteurs. The necessity for establishing research pri-~
orities in each sector was emphasized.

As an introduction to the discussions of the afternoon session,
Dr. de Kiewiet suggested that it would be useful to have some
descriptions of the Nigerian university world, and the govermmental
relations that cauge the institutions to differ, There are real
differences of organization and approach among the Nigerian univer-
gities,

Dr. Edozien said that in order to understand and fully appreciate
the position of the University of Ibadan, it was necessary to look
at it from the historical context., 1Ibadan is the oldest university
in Nigeria, having been established as part of the London University
system, Until recently, its priorities in development have been those
which the colonial govermment thought best for Nigeria. Even after
independence, the historical facts of ten or more years could not
easily be set aside. This allowed the University to use a system
that was known to work and time to see the defects in the system.
The association had both advantages and disadvantages. ''Very often
it appears that we have not been conscious of the needs of the
country and how to relate the programs to our culture and tempo,
and this opened Ibadan to criticism both from the government and the
public. Since independence, we have tried to reorganize the system
to assure our consciousness of the needs and to integrate the
university with the community. We have attempted to reorganize our
curriculum to meet local needs and to introduce new subjects which
the country needed, To illustrate, the curriculum of the Medical
Faculty was the same as at the University of London, and soon after
the establishment of clinical training, we found that the curriculum
of the University of London did not fit the Nigerian situation.

We tried to get the University of London to modify the curriculum
and the examination system (for example, in pediatrics and in
tropical public health) but could not do so. The only solution was
our own degree system. We insist that every student learn the
problems of the community. These developments are new and have not
yet caught the public imagination, During the last 20 years there
has been some kind of fetish attached to getting a degree; it opens
the gates to many things and there is a big barrier between those
who have degrees. It is important to break this fetish and in



order to do this, it is necessary to give degrees to technicians
who ordinarily would not receive degrees. This has met with

strong resistance from the National Universities Commission and
the government,'
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Development of Scientific Personnel: Education and Training:

Dr. de Kiewiet asked Drs. Okigbo and Njoku to comment on
institutional arrangements in Nigeria.

Dr., Okigbo said that the University of Nigeria was founded in
1960 at the time of the independence celebrations, The objective
was to fuse together some of the best aspects of the American
system and the English system of education. 'We had cooperation
from Michigan State University and from the University Council of
Great Britain., It took many years to collect the money for the
university, but took a very short time to start it, We have gone
from 250 students in 1960 (mainly in social studies) to about 1000
this academic year, 1965-66. The university started by offering
degrees in areas where the British only offered diplomas, such as
secretarial studies, music, physical education, and business ad-
ministration, The university has some other institutions allied
to it, such as the Economic Research Institute, There is also a
research committee which controls all the departments of the
university. Students are offered 3-year and 4-year degree programs.
The curriculum has been undergoing changes; some departments are
stabilized while in others there are slight changes each year."

Dr. Njoku said that as far as the educational structure or
philosophy is concerned, particularly in Lagos, the university is
like universities elsewhere. It is the result of historical
circumstances, When Ibadan was founded it followed the standard
British pattern—degrees, honors courses, For a long time it was
the only institution in Nigeria and it could pick and choose. It
got a name for being too selective. Current ideas have had reper-
cussions on Ibadan, especially since they have their own degree
structure. These elements of high selectivity and specialized
courses were what the university was known for., Then Nsukka was
fomded on the basis of the land grant colleges of America. The
University of Nigeria established a system of broader education
and opened its doors to a larger number of students. The next two
universities to start, Ahmadu Bello and Ife, both followed the
Ibadan pattern. Ibadan has gone a long way from its original
labels. Even Nsukka is now feeding back into its system the
systems of other universities., Gradually, we will tend to fomm
a common pattern in five or more years., Another important problem
concerns the question of 6th forms. Again, this is labeled a
British system. Nsukka started with a 4-year course, taking
students directly from the secondary school. The system was
criticized because there were not many 6th forms and entry was
therefore limited. This criticism may be out of date now, however,



as this system had quite an effect on the secondary schools and
the number of qualified students is increasing. In science, even
with a greater number of 6th forms, there is a shortage of science
students. The universities are forced to take science students
and give a one-year course at the university, In some ways, it is
more expensive to run 6th forms, and in other ways it is more
expensive to abolish them and have the universities do the work.
On the whole, the effect of the 6th forms on the schools has been
a good one.

In reply to a question by Dr., Munger concerning an increase
in the number of universities in Nigeria, Dr. Njoku replied that
the five universities now in existence were not being used to the
optimum. The largest, the University of Nigeria, for example,
has a student body of only 3000, and Dr. Njoku felt that until
the 500 level is reached in the present universities, there should
be a pause in increasing the number.

Dr. Njoku said that it should be borne in mind that uvnless
there is some sort of policy, the training schemes would not be
related to what will happen in Nigeria. 'We must decide what fields
people should be trained in and what type of scientific activities
should be encouraged, whether we should try to keep up the fashion
of previous decades or evolve programs in such things as space re-
search, We don't think we should espend our resources on space
research, On the question of training scientists, apart from the
standpoint of quality, there is the whole question of quantity."
The Lagos Conference of UNESCO tried to establish a target on the
number of scientists in African countries, but without statistical
data you cannot establish any figure that would have any meaning.
The figure that was produced was 200 for a population of one million
as a target until 1980, According to this figure, Nigeria, with a
population of 55 million should have 11,000 scientific and technical
personnel. There are about 500 at present, We have not come up with a
more realistic figure and are working in the dark in terms of quantity.
In terms of a breakdown into fields, it is even more uncertain. In
spite of the fact that the Manpower Board surveys show that the re-
quirements are high indeed, and that the universities are not likely
to produce them, there are still voices in Nigeria talking about a
reduction, To take only the factor of school teachers, we don't have
the students; they prefer other jobs. As you are aware, the training
of scientists in Africa has several important aspects which are per-
haps lacking in more advanced countries. In Nigeria, we have to think
in terms of elementary schools because the first thing is to break
down the acceptance of traditional ways which don't make a child curi-
ous about his environment. You have mechanical toys which introduce a
child to scientific ideas., Our system is primary schooling, second-
ary schooling, the 6th form, and universities. If new ideas



are introduced about education, one has to sell the ideas to 5
different governments and Ministers of Education., Most of the
governments are now aware of the need to institute some kind of
science teaching even at the primary school level. According to
the figures of the Ministry of Education, the primary school
population in 1964 was about 2,85 million children; the secondary
achcols had only 205,000; the 6th forms, 4,000; and the universities,
6,700, As far as science is concerned, of the 6,700 university
students, cnly about 407 are taking scientific or technological
subjects, The target we have set ocurselves and which is being
pushed at the universities is that we should aim at 60%; however,
none of the universities has achieved this because of lack of
science students from the secondary schools. This target was set
by the National Universities Commission. The 6,700 figure does
not include approximately 3,000 Nigerian students abroad.

Dr. Jones asked Dr. Njoku why it was necessary to sell inno-
vations to all five regional govermments., He wondered why one
government couldn't innovate on its own problems. Dr. Brown felt
this was not an insurmountable problem., He referred to the United
States where fifty state governments set educational policies. Dr,
Njoku said that the main problem was a matter of textbooks.

Dr. Lambo mentioned a point he considered of vital interest,
namely the relationships between university and government. This
relationship may influence the intellectual growth of any of the
universities, and a university may not be akle to accept aid or
develop & particular scientific course, They have to carry out a
certain amount of policy of the government. '

Dr. Jones said, '"We are citizens of a federal union where the
principle of state autonomy is important. We see advantages in
the State of California, for example, initiating innovations in its
_educational system. One advantage is that you don't have to sell
the total system to put in a good new idea and the other advantage
is that this permits a greater amount of experimentation at a
lower cost. It goes beyond the state; as a matter of fact a school
district can engage in immovations, and if they are successful,
they can be picked up and copied elsewhere., You also are a citizen
of a federal union, and I hope you see the point I am making."

Dr. Njoku explained that, in Nigeria, they are dealing not with
the question of one state innovating, but with an independent group,
such as chemistry teachers. When they decide what should be done,
the Chemical Society must persuade at least one govermment to try
it out, The Nigerian system is not as flexible as the United States'.



Dr. Myers mentioned the research institutes which are
separate from universities and whose trained scientists do no
teaching. Dr. Njoku said the research institutes constitute
trained scientists who should play some part in the training of
young scientists. There is also the question of what the uni-
versities should do at the higher levels of training. There is
the matter of post-graduate training. 'Many of our friends say
'Why not send students abroad?' Some visitors come and ask whether
we propose to do research. They say, 'Why don't you content your-
selves and let the students go abroad?' Most of our universities
feel they cannot adequately fulfill themselves unless they do
research and give post-graduate training. There is the whole
question whether students will benefit more by being trained
locally rather than abroad. They get training abroad, but it is
often not relevant to what is needed in Nigeria.' Dr. McKelvey
felt strongly that cost factors should not enter into the matter
of graduate school education. If you have strong professors and
good students, graduate education will evolve. Sir Joseph felt
it was very important for Nigerian scientists to train Nigerian
scientists. He explained the British degree system and said
British universities could help with certain special courses or
subjects, but that Nigerian students should do their Ph.D. work
in Nigeria on problems relevant to that country., Dr. Brown agreed
and added that professors in universities in temperate climates
would do well to think of what kinds of research they might
sponsor in countries such as Nigeria., He cited the case of ten
Ph.D. candidates from Stanford University who are doing basic work
in Brazil——work that could not be done elsewhere——and suggested
that, until Nigerian universities are able to give their own Ph.D.'s,
possibly some of the U.S. universities might make research in
Nigeria for Ph.D. degrees.

Dr. Edozien referred to the earlier statement concerning the
40% of 6,700 university students being trained in science, stating
that many of these students would go into administrative work
rather than science, and that the actual number doing engineering
and technological subjects was very emall indeed., He said, "If
we are going to apply science to development, the whole problem
of training in technological fields will have to be developed more
extensively than at present." He also spoke of the costs of -
education, stating that the more scientists introduced into the
universities, the higher the cost becomes, At present, the cost
is just under 1000 per student per year.. Dr. Munger said that in
encouraging graduate work in Nigerian universities, there is the
problem of critical mass. . American or British students could be
encouraged to go out to do Ph.D. work in Nigerian institutions,
This would solve the critical mass problem and would be stimulating
to the Nigerian students.



Mr. Ayida spoke of the political link between the universities
and the regional govermments. For instance, 1if the University
of Nigeria wanted to work on a research problem in northern Africa,
it might be politically impossible. He felt that each university
shouid specialize—-Alkmadu Bello in engineering; Ibadan in medicine,
etc. At present, there is too much prestige attached to the idea
of each university trying to cover the whole range.

Dr. Okigbo said the figure of 1-50,000 is a general average for
all of Africa, rather than for Nigeria,

Dr. lijoku corrected the university enrollment figures after the
arrival of Mr. Ayida, as follows: 1Ibadan - 2284; Nsukka -~ 2482;
Ife - 659; Ahmadu Bello - 719; and Lagos - 563. Before proceeding
to the new topic for discussion, he called for con¢rete suggestions
for implementing the training of scientists.,

Dr., de Kiewiet said that, for a number of reasons, the 6th form
is failing to produce an adequate input into the universities, and
there is an imbalance between the main fields in the universities,
"Let us assume,"” he said, "that it is poseible ‘to step up the
training of scientists in the secondary school system and that
it will be possible to find the laboratories, the capital equipment,
the manpower, etc., to train more scientists in high school., This
will take a considerable period of time, and in the meantime the
universities languish in this area, or they do the best they can to
introduce into the student population as high a proportion cof
science students as they can. I understand that, at Nsukka,

50% were brought in not a A level, but at O level, My point is this:
surely, if we are in the presence of a serious shortage, it would

be worthwhile, even on.a temporary basis, to solicit support for

the laboratories that are necessary for training scientists who

have had insufficient training in high school."

Sir Joseph felt that the 6th form system exerciged a tyranny
over the students, and that Nigeria should establish a system
whereby a substantial portion came from O level. "I would suggest
that, in the interests of Nigerian education, you maintain and
organize the entry from the 5th form where the student is not yet -
committed and can change his subject in the light of national
needs and of his own desires as he grows older."

Mr, Okiy agreed that the 6th form system should be abolished
in Nigeria and said that it would be a great help if the uni-
versities would take students at O level and organize pre-entry
science classes at 0 level for one year. Regarding the problem
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of students going abroad for graduate work, he said that such
donor countries as the U.K. and U.S.AID will not make grants for
them to train in Nigeria. He also mentioned that, in the research
departments, it was often found that graduates in the applied
sciences did not have sufficient practical experience., The
University of Nigeria has been making arrangements to send students
to these departments during their long vacations; however, many

of these government departments do not have the funds to do this.
Mr, Okiy hoped the Africa Science Board might be able to help so
that students could get practical experience, Another point he
raised had to do with the scarcity of middle-level staff, a very
important group for field work in agriculture, There i{s a great
need for provision of middle-level staff training.

Dr, Okigbo pointed out that, in the training of scientists,
many of the laboratories in Nigeria are equipped with teaching
materials prepared in foreign countries. Facilities should be
set up to provide teaching materials to secondary schools at a
minimum cost. The use of local materials in teaching is quite
necessary. In addition, the universities should be given some
financial support so as to run short courses or long vacation
courses to introduce people in secondary schools to modern
principles,

In this connection, Mr, Lardner said that the U.S. is
conducting summer science courses for teachers in Latin America,
and that the number of courses offered in the U,K, is fantastic.
He suggested that some attention might be given to eatablishing
junior science ‘colleges.

Dr. Edozien agreed that junior colleges should be established,
and said that they could train-students for middle-grade work. As
-for graduate work, it should be done in Nigeria. ''I would like to
emphasize a point made by Mr. Okiy about financing for graduate
students. International bodies stipulate that you cannot use
fellowships in your own country.' There should be joint programs
whereby students would do most of their work in Nigeria and part of
their work overseas. The situation regarding overseas training
has changed. Five years ago, Nigerihn universities did not have
enough gqualified applicants; now there are more qualified applicants
than the universities can accept.

Dr. Lambo suggested that other African universities, such as
Makerere, might be able to take Nigerian students.

Dr. Brown, spaking of the target figure for scientists, said
that the growth rate of scientists during the last 150 years has
remained relatively constant. 'Even in fields where tremendous
effort has been placed, it is virtually impossible to have a growth
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rate of more than 307 per year. A 70% increase per year would be
required for you to meet your target. I suspect it is not real-
istic in the light of what is possible. Vou would have to quickly
start on the creation of higher degrees locally and also consider
major importation of scientists, engineers, professors, research
workers, etcs In looking over your economy, it would seem to me
that you are primarily an agricultural country and the logical
area in which to give higher degrees would be in agricultural
sciences. Here is an area where perhaps you could come up with
some specific concrete recommendations."

Dr. Weller said that if Nigeria is going to develop in the
health field, it will have to have service institutes, pathology
labs., etcs They could not only provide service, but could provide
training at the technical level and be tied in with the universities.
Dr. Weller felt that formal courses were not necessary to train
middle-grade staff or technicians. In the U.S. many are trained as
apprentices. A high school gradugte can be trained to do many
things that we think takes a doctor's degree.

Dr. Onitiri felt that most of the laboratories in Nigeria
were underused, and that with better planning more people could be
trained. He also considered it a luxury for a poor country to have
primary, elementary, and university students all on vacation at
the same time. Plans should be made to use these university
students during vacation time. He agreed that laboratory facilities
should be expanded, but, because of the foreign exchange situation,
felt that Nigeria should have some small-scale factories to manu-
facture simple laboratory equipment.

‘Mr. Lardner said that a great deal of graduate training abroad
is conducted by industry, and that this possibility should be ex-
plored. He pointed out that the discussion of training had only
considered supply of trained people, and that the question of demand
should not be forgotten. :

Dr. Lambo endorsed Dr. Weller's suggestion regarding service
and research combined, but pointed out the Nigerian attitude toward
degrees, or having some sort of piece of paper. Dr. Page suggested
that they could be given certificates,
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The Division of Labor Between Universities and Research Institutes

Sir John spoke of two categories of university research: basic
and applied. In the first, he cited examples of research where
the eventual applications had been unpredictable, such as the quantum
theory which led to semiconductors; work which led to the new solid
state devices, lasers and masers; low temperature work; radio
astronomy; molecular biology on the structure of proteins, etc,
The second category is research of technological interest. For
example, the work of metallurgists on the flow of metals; the
development of new materials; computers; instrumentation of
satellites; work by organic chemists which produced penicillin;
as well as work in agricultural departments, medical departments,
and economics and business administration schools. Sir John felt
that it was very important that such work in the universities
receive support from outside bodies such as research councils be-
cause university funds are usually not sufficient. As for the role
of research institutes, Sir John said that certain types of research
were too large in scale to be conducted in universities. For ex~-
ample, nuclear energy, work on electronics, aerodynamics, standards,
basic data, the work of the public health laboratories, etc. In
Britain, there are also small-scale research units set up for univer=-
sities to carry out special work in the field of medicine. Ome
example of this is the work on nuclear biology. Some of the research
departments of the Agricultural Institute are important to university
teaching. In the last few years, it has beeh recommended that, so
far as possible, new research institutes be located within the
grounds of universities. The reason is that institute staff can
help with teaching and the facilities can be used to train research
students., There are many common services at universities which can
also be used by research institutes, such as the library. In
Britain, there is a tendency to try to make use of the staffs of
institutes because the universities are expanding so faet and are
short of teachers. Arrangements have been made for staffs of
government laboratories to spend some time in universities. There
are problems in this relationship between universities and research
institutes, and often the fault lies with the universities. Pro-
fessors do not always take kindly to students going off to research
"institutes rather than working in their own departments.

Dr. Onitiri commented that Nigeria had similar problems. He
felt that in Nigeria it would not be desirable to press too much
the division of labor between research institutes and universities.
The emphasis should be to achieve the maximum use of resources and
to obtain the greatest coordination of activities., From this point
of view, the shortage of facilities and staff can be remedied or
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can be less serious if universities and institutes consider them~
selves as part of the same organization working toward the ob-
jective of economic growth, Still, there has to be some division

of labor, Universities have the primary function of training
scholars and institutes have the primary function of looking into
new problems, Universities should see their function not only as
training, but as conducting research, and here they should cooperate
with the institutes., It is easy to cooperate when they are univer-
sity institutes; otherwise, it is difficult, Sometimes the univer=~
sities consider themselves as separate. The institutes themselves
speak of universities as something removed from them. This should
be broken down. One great need in this direction is the diffusion
of knowledge of what is going on in both universities and institutes.
Dr. Onitiri cited cocao research as an example of two organizations
working at cross purposes. His own institute, NISER, started as a
branch of the University of Ibadan and ts located at the Universitye.
The Institute was reorganized and is independent of the University,
but has a governing council which sets the policy. '"Arrangements
were made with the University to let us use their machinery, so
technically, our staff is appointed by a joint committee of University
of Ibadan and the governing council of NISER, Staff members teach
at the University and some members of the departments do research

in the Institute. In this way the staffs of both institutions can
complement each other and it is in this direction that relations
between institutes and universities should be developed."

Dr. de Kiewiet said he proposed to try to sharpen up certain
important propositions which are vital to the development of science
in Nigeria. He divided his remarks into three arguments. The
first is an economic argument because we are dealing with a society
which has a shortage of resources and must allocate them as effectively
as possible. The gross national product per capita is k20 per year,
The cost per student per year is k1000, This is one way of drama-
tizing the great burden upon the Nigerian economy in developing its
five universities. Another economic factor is that the annual
growth rate in Nigeria between 1950 and 1955 was a very promising
6% per annum. It dropped to 2% per annum. If one assumes a popu-
lation growth of 2% per annum, then the growth of income is 1% per
head. Eighty-four per cent of the gross product has to be spent
on consumption; this leaves a very small margin. We have to worry
about primary education, secondary education, and university edu-
cation. There is a serious argument for studying the coordination
of functions, the common use of facilities, and the economies that
could result. There are some very important arguments in the area
of competition between pure and applied research that give some
weight to the view that the men and institutions which deal with
applied research can profitably be brought much closer to the men
who deal in pure research. The Manhattan Project is an example
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of a mixture of both pure and applied research., The third argument
has to do with the atmosphere of consent and understanding that is
necessary to the healthy conduct and development of university
institutes. ''I have heard criticism 6f the spirit of aloofness

of the universities. I wonder whether, because of the high pri-
orities that exist in the Nigerian economy, the university
community and the government departments do not have before them
an essential dialogue that, in the long run, would be of great
benefit to both sides,"

Dr. Arikpo described the work of research institute staffs as
sterile and routine owing to their lack of contacts with academic
activities, He hoped, in the future, that research institutes would
be associated with or sponsored by the universities,

Dr. Page: I would like to mention that the Nigerian Geological
Survey has done a great deal of work in what geologists would con-
sider pure research, particularly on rocks and minerals, The Ni-
gerian Survey is like many others in the world in that it has to
be the place where there is a combination of basic and applied geo-
logical research. In many countries, like my own, there is a
system whereby university professors, during their long vacation,
become employed by surveys-—also students. This produces a
grouping of training and teaching persornel that will do research
which is directly applicable to the development of the country.

In your country, there seems to me to be a division between the
geology departments and the geological survey. I feel this is an
opportunity of meshing the universities and what has to be the
research establishment in the country. Geological surveys are too
expensive to run except on a national basis., There should be both
basic and applied research in one establishment., The division of
- one type of research in a university and in a research institute
would be unusually expensive. This holds both for minerals and
water. These are two very important items in economic development
in any country, I urge you to keep the university and the Geo-
‘logical Survey meshed in that fashion. I feel the same thing is
true in certain parts of physics and chemistry--geophysics and
geochemistry., They might be meshed in the geological survey also.

Dr. Thomas: I have the same sentiment. Insofar as water is
concerned, the geological survey might constitute one of the service
institutes., It is a separate institute geographically and it has
been my feeling that the universities are not aware of the close
relations, At the Survey, there are opportunities for field work,
field training, technician development, where the student would be
in training and not just thrust out with only theoretical training.
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Dr. Page: The Geological Survey also serves as a training
ground for geologists for industry.

Dr. Brown said he was delighted with the attitude that there
should not be separate research institutes.

Dr. Edozien emphasized two points which must be considered
if the desired relationship between universities and research
institutes is to be developed. 1) The differences that exist in
terms of research facilities., It is important to find more money
for the universities to have their own research facilities, A
department that cannot attract funds from outside cannot do research.
The National Universities Commission has some responsibility for
providing money for research. 2) The second difficulty is the
need for free movement of staff between universities and institutes.,
The limiting factor is the question of pensions, etcs This requires
joint council between the Universities Commission and the new
Regearch Council.

Mr. Lardner aaid that Nigeria today is building institutions
comparable to those of the 1930's in eastern Europe. It is no
longer possible to make distinctions between pure and applied
sciences. Today there is the interdisciplinary team which is be-
coming dominant. Nothing we do here will have any effect unless we
are prepared to mount an assault against the policy making ministries
in African countries. We have to persuade the Ministers.

Mr, Okiy asked for suggestions on ways to break down the
barriers between universities and research institutes, stating
that the doors of the research institutes are always open, but the
universities are reluctant to come in, He disagreed with the
statement that the work at research institutes is sterile, but felt
that young people were attracted to the universities because of
higher salaries. He hoped the barriers might be broken if the
Nigerian Council for Scientific Research and the Universities
Commission got together to find a way to permit research institute
staff to move around without loss of pensions.

Chief Deko felt that a formula should be found which would be
a departure from established tradition in the U.S. and Britain.
The universities and the institutes have material and means enough
to do a fair amount of work if the work is coordinated. The
universities have the men; the institutes can get a government
grant. It might be a good idea to establish an institute which is
practically the "joint baby' of the university and the govermment.
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Dr. Myers referred to the high cost of university education per
student., He felt it might be enlightening to study the factors
that contribute to these high costs and then attempt to find some
way of counteracting them,

Dr. Lindvall said that in the U.S. there is another type of
research institute that should be identified. They are part of a
university and were created to work on research and developmant
for industry for a fee, The margin of income over expenses goes to
exploratory research and the development of facilities. Illinois
Institute of Technology is an example. Purdue is encouraging this
in a different way. They are encouraging industry to establish
research institutes on university property with participation by
students. A similar thing exists at Duke and the University of
North Carolina,
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Contributions of Academies and Research Councils to Development of
Academic and Governmental Research Bearing on Economic Development

Dr. Njoku said the need to have some organization within Nigeria
which will be responsible for the planning of scientific policy {is
essential., If recommendations are to be implemented, there must be
some organization which can deal with these matters. It is such a
body that will determine the priorities of scientific activity in
the light of the demands and neceds of the country. In the light
of our acknowledged scarcity of human, financial, and material
resources, it is important to ensure that the lines we choose
are capable of producing the most beneficial effects on our ngtional
welfare, and are likely to be most closely integrated with our
economic development. At present, there is a great lack of co-
ordination. Without coordination, a poor country can dissipate its
energy in too many fields. We have now created a Ministry of
Natural Resources and Research-—a sign that the government is doing
something to correct this lack of coordination. However, this
Ministry is concerned mainly with agricultural research; medical
research is under the Ministry of Health; industrial research under
the Ministry of Industry-—so there are still deficiencies in the
over-all organization. Apart from these ministries, the government
is actively considering setting up a National Council for Research
vhich will be able to formulate general policies for research over
a much wider field. On the non-govermment side, we have also been
considering the idea of a National Academy of Sciences. This would
bring together social sciences, arts, and humanities, as well as
sciences. If our Academy can have a sufficiently inter-locking
membership with the Council of Research, we may be able to achieve
the coordination, the lack of which we feel so acutely., We want
to evolve something as simple as possible. Unless care is taken to
make the organization simple, we might find the few scientists we
have involved in one meeting after another, with no one to do the
bench work. We want to ensure that our organization has access to
the centers of power by having organizations they will respect. 1
have a private fear that by creating a Council for Research it will
be considered a council attached to the Ministry. There are
difficulties in creating these bodies. To have one body is the
best thing for some countries., Are we doing the right thing?

Sir Joseph said that his own experience had been more with
research council types of organizations than with Academy organi-
zations. He believed having the two types was right. He described
a research institute as being headed by a director and an academic
body being headed by a dean. The director directs; the dean
does so at his peril, There is directed research and there is free
enterprise research-—or uncommitted research, and either of them can
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involve basic research, The distinction between the research
institutes and the academic research is not between pure and
applied research; it is between directed and uncommitted. It is
the function of the kinds of bodies we are discussing this after-
noon to care for the health of the research organization. A Research
Council is responsible for the statement of needs and the ordering
of priorities in relation to the facilities available, The Research
Council, therefore, is the guiding and advisory body for the dir-
ector of a research institute., An Academy of Sciences has similar
functions for university research, It has the duty not only of en-
suring the integrity of scientific work, but also of assessing the
worth of the scientific effort in the context of the community.

The Royal Society is in close touch with the climate of opinion
and current needs of research in the U.K., and it makes its in-
fluence felt in two ways: through its contacts with the government
and through its members at the universities and research institutes.
The balance of interest as between the academic and the research
council approach is going to be different in every country. I would
like to pursue the responsibility of the Academy to a problem that
is related to this balance. That is, academic freedom. This is a
crusade where any academy worth its salt would go to its death. We
British have talked about academic freedom without analyzing in

our minds what goes with it. What we have recognized is that we
have done some of the countries where we have gone an academic
disservice. Academic responsibility is something we have often
forgotten., In Britain we have a good tradition of freedom of
universities which are subsidized by the govermment. It 18 im-
portant in relation to academic freedom to be able to take money
from the govermment without giving up acadeamic frecdom.

What is important is that our academic freedom depends

on our academic responsibility and there is no doubt that the
whole of our edifice and a large proportion of cur income going to
universities with no strings would crumble if the people got the
idea that the universities were lacking responsibility. This is
the kind of thing that makes it necessary for any country to have
two organizations,—the academy of sciences, which is concerned-
with the intellectual health of science and the research council
which {s concerned with the advice and ordering of priorities.

How do we bring the two together? If we are going to use both the
research institute facilities and the university facilities to the
best advantage, we have got to have some modus operandl between

the academy and the research council, This is probably something
that will work itself ocut fairly well so long as we have clear in
our minds what the functions are.

Dr. Brown agreed with Sir Joseph's remarks .and said he would
spend his time reviewing the organization of science in government
in the United States. An argument has gone on for many decades
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concerning the advantages of planning and the necessity of anarchy.
One of the problems which confronts us is that of achieving within
a given culture the most effective bland of anarchy and organization.
We have seen this in the USSR where the rise of a Lysenko can ruin
a field of science for generations. To have complete anarchy is
also bad. Our Academy was formed 100 years ago; it was established
by Lincoln to advise the Government, but between the Civil War and -
World War II, the Academy had one major interest, and that was who
was going to be elected. That is one pitfall, When World War I
came, the Academy was impotent, The Research Council was formed
and later they were united. This was so effective by the time
World War II came along we had to establish an office of research
and development, After the war, our method of operation changed,
and I see now what our really important role is in relation to

the way science operates within our govermment as a whole. Re~
search and development takes place in virtually every one of our
govermment agencies-—AEC, NIH, NBS, NASA, Interior, Commerce,
Defense. As these grew, there was no coordination between them
and we had great imbalances. As an approach to rectifying this
balance, the President has an Office of Science and Technology.

The President has a science advisor and he is the head of the
Office of Science and Technology. This office has no power, but
it does have an important and growing coordinating function. It
brings representatives from each of the agencies together periodi-
cally and they have to justify their budgets, etc. We look on our
Academy as a sort of conscience and a mechanism for carrying out
studies concerning major govermment policies, Our Research
Council has no funds, We make studies and make recommendations.
We are an advisory body and deal not only with the Executive
Branch of our Government, but have recently been contracted to
advise the Legislative Branch.

Dr. Brown went on to describe briefly the organization of the
Soviet Academy, which leaves very little room for anarchy. They
have fine research institutes, but there is very little interaction
between the institutes and the universities, nor with industry.,
Brazil also has an Academy and has organized a Research Council
composed of high level representatives of each of thelr agencies
which deal with research. The President of their Academy is also
a member of the Research Council and there is high-level represen=-
tation from the Ministry of Planning. This interaction between
the planning people and the research people is important. The
rest of the membership is appointed from the scientific community
by the President of Brazil,

Dr. Edozien asked Sir John to comment on the administration of
the research institutes and wondered whether the National Research

- Council should take on that function.
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Sir John said that, in Britain, most of the research institutes
were under the four research councils. The technological ones
were the exception. In addition, there is a Council on Science
Policy which was recently reconstituted to give it more power.
As a result, there will be some high-level coordination. It will
not deal with details, but will take an over-all look, especially
on large increases in expenditure.

Dr. Patterson cautioned against expecting miracles from
institutions. The U.S. institutions are the result of years of
trial and error and a tremendous smount of confusion. We have
been groping toward a national commitment to education as an in-
vestment and not as a cost, The barriers are breaking down between
various categories of education and research., Private institutions
are taking on public functions, etc. The Federal Government is
increasingly contributing a major share of the research activities
in a great many of our private institutions which suggests that
the carrot and stick technique is important. There is nothing
perhaps more characteristic of the situations we face than the
fact that they are in a constant process of change and reexami-
nation, '

Dr. Lambo felt that several important aspacts had been brought
out during the discussions. One is the question of the nature of
the society in which an institution operates; another is the
question of academic freedom. .Another point was the question of
academic responsibility, The effectiveness of any study or
recommendations from any academy of sciences will depend 8o much
on the image it has created,

Mr., Ayida said that Nigeria has research within the univer-
sities, research in the institutes, and committed research within
the universities; the money for this research comes from three
sources: the federal govermment, the regional governments, or
from external sources, He asked Sir Joseph what role he thought
the Research Council should play in coordinating these major
sources of financing. .

Sir Joseph referred to Dr. Brown's advocation of a certain
amount of anarchy., We don't want to organize too carefully. We
don't want to give the research council a duty to -organize the
flow of funds to the uncommitted research in universities or to any
research in the universities unless there is a contract between
the university and the research council to carry out a task for it.

Mr. Okigbo asked for guidelines as to the composition and
functions of a research council and spoke of the necessity for
"selling' research to politicians and to various private companies
which do not realize that they might gain in their enterprises by
giving to research institutes and universities.
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Sir Joseph described a research council in East Africa which
has varied in composition over the years, although it has always
had a substantial element of scientists and a considerable element
of ministerial or permanent secretary membership. It has also had
two or more scientific representatives from the UK. The diffi-
culty has been chiefly between the ministerial and the scientific
membership. The only answer is a steady process of education.
Conditions over the years have improved and now the two sides are
working more closely together. This is something you can only
develop by developing understanding. As to the education of the
community to the needs for research, there is another category that
we have not mentioned, and that is the associations for the ad-
vancement of science. The association brings together the layman
and the scientist once a year to discuss what science is doing
and what has been discovered and the place of science in the
community., I would suggest that this function of appraising
the community of what it is doing is not a function of a research
council but of an association of this kind,

Dr. Brown agreed with Sir Joseph regarding the composition of
a research council, but cautioned that, if the membership is confined
to representatives from ministries, there is danger of ending up with
a loose federation of people who take provincial attitudes. There
has to be on a research council multiple representation composed of
people with broad views., It is also important to have represent-
atives from the ministries, You have to put recommendations through
the budgeting process and get funds allocated. You have an oppor-
tunity to create a situation at the begimning which both we and
the Royal Society have had to fight for, We advise the Government,
but have to pound on doors to be heard.

Dr. McKelvey asked whether Nigeria's science organizations
could be expected to emanate from the scientific community or at
the top political level.

Mr. Okiy replied that the govermment has taken a definite stand
so the research council can come into being. The Academy of Sciences
would be a concern of the academicians. Dr. Edozien said that, at
present, it is uncertain what the government will do eventually.

Dr. Myers spoke of the importance of the scientific associations
which Sir Joseph had mentioned. The strong associations perform a
very real function in developing the public image of science. Dr.
Njoku described the Science Association of Nigeria, founded in 1959,
which holds a conference every year, invites speakers from other
countries, A journal of the West African Science Association is
being published jointly with Ghana and Sierra Leone. Each country
has its own association and we meet every other year. A new journal
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of Nigerian science is about to be launched. Once the academy is
formed, it will deal more with reporting and will continue to bring
scientists together,

Mr. Okiy said, regarding the composition of the Research
Council, it is hoped to have regional representatives, including
representation from the north,
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Public Health

Dr. Edozien said that medicine like education might be
regarded primarily as a social service or as an investment item
in economic development. For a long time, education was considered
a social amenity and this handicapped Nigeria for several decades.
Now, however, MNigeria is spending.40% to 50% of its national budget
on education, While recognition has been given to the importance
of education, it has not yet been given to the public health aspect
of human resources. Another thing public health has in common with
education is the difficulty of quantitatively assessing its contribu-
tions in terms of economic development. Only 6 million pounds per
year or 5% of the total expenditures of Nigeria's federal and
regional governments is spent on public health. 50% of that is
spent on medical education, Only 3 million pounds are spent on
research and health services. lost of these health services go
to people in towns who can afford to look after themselves, and
the villages and rural areas are neglected. The few health centers
are built for political reasons-~largely before election time, and
have no personnel to staff them. Much of the assistance coming to
Nigeria is from the U.S., AID programs, but they give low priovity
to health programs. They say they spend money largely as a rasult
of requests from the Nigeriau government. The Ford Foundation has
also invested large sums in Wigeria, but it is difficult to get
them to invest in the health field. The Rockefeller Foundation
has been the major donor in the health field.

What is the situation of health in Higeria that makes it so
important? One of the parameters to measure the health of a
community is infant mortality. Taking lligeria as a whole, the
infant mortality is about 240 per 1000. One-fourth die before they
are one year old. DMany more die of infectious diseases and mal-
nutrition between 1 and 5. 40% of all children die before age 5,
and of those who survive, many die between the ages 35 to 40, Then
there is the question of morbidity. The incidence of 111 health
is considerable. The problems are so large that even the entire
revenue of the country could not meet them, so we have to set
priorities. ‘There are two aspects, the curative services and the
public health measures, which are mainly preventive measures.

The question is should our meager resources be put into curative
measures or public health measures. The answer is obvious that they
should be put into public health measures, but this is not a popular
concept. It is really a question of creating an enlightened public
opinion to make possible a reasonable balance between public health
and curative services. ligeria has between 1500 and 2000 doctors

in all categories and this gives a ratio of one doctor to 30 or
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35,000 persons. In contrast, Britain has 1 to under 1,000;

the U, S. 1-800; Israel 1-450. 1lle need to train more doctors

as rapidly as possible in order to reach a level where they can
begin to be effective. Using traditional training methods, with
the time and expense involved, it would take many years to train
enough doctors. It is not felt that standards should be lowered

in order to decrease the time and expense. One approach would be
to train doctors as leaders of teams of health workers who can give
the services to the community. There should be centers for training
this auxiliary medical staff. Finally, there is the training of
other categories of research workers, nurses, and technicians.
These are also essential. In addition, more money should be put
iuto research which could be done in the medical schools. Research
should be done on the patterns of illness and the patterns of
disease. It is essential to have an inventory of what the people
are suffering from. Secondly, it is necessary to have more opera-
tional research-~the training of new kinds of personnel and how
best to use them to become part of the team. Finally, there is
basic research. There are types of basic research where we are
suited to make real contributions to world medicine. For instance,
in the fields of nutrition and mental health, the relation between
viruses--all would be suitable research subjects. Very little
money came into Nigeria from outside sources for research. Dr. Edozien
spoke of a paper he had prepared a year ago for NIH on bio-medical
research in developing countries, saying there had been no change
in the situation since he prepared the paper.

Dr. Weller commented that he had very little to add to
Dr. Edozien's brilliant presentation. He felt Dr. Edozien's
paper should be required reading for the group. Very few academic
colleagues in the U, S. understand the use of the term, public
health. They equate it with low-level sanitation inspection and
sewage disposal. Actually, it refers to a philosophy wherein the
community or the nation is a patient, The most economical way to
provide services is after the patient .becomes sick. Prevention at
the community level requires a multi~disciplinary approach and
this is modern public health, a process of synthesis of knowledge
where medical and physical sciences come together for the benefit
of man. The end product reflects a high degree of community conscience.
As Dr. Edozien pointed out, economic planners have not paid much
attention to health. This has been the case, particularly, in AID,
because Congress has not been able to quantitéte.theveffects of good
or ill health. Recently, economic planners have clouded the issue
by bringing in the problem of population growth. However, to stop
doing anything about public health and start controlling reproductioan
is wrong. No community will have an interest in controlling their
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reproductive capacity until they are assured their children will
survive to maturity. The people are the prime natural resource and
Nigeria is wasting between 30 and 60% of its natural resources.

I11 health affects school attendance and achievement and the pro-
ductivity of adults, whether in agriculture or industry. There is
justification for devoting a considerable portion of national income
to health. In addition, it is a political commodity. The people
will demand good health. The highest priority is a better definition
of disease distributions and an assessment of its economic and
social import. This information is essential if one is to help the
mass of people and also if one is to get support from the politicians.
If one is going to improve health in Nigeria, it 1s going to require
the application of present available knowledge as well as research
to develop new knowledge. Dr. Ueller mentioned malaria as deserving
priority of effort. An outbreak of malaria could paralyze the
economy. The supply of doctors will be inadequate within the
foreseeable future, Both from the standpoint of finances and from
the standpoint of medical students, there are grave limitatioms. It
is important that the graduates who are turned out be prepared to
have a maximum impact on the welfare of the community. No matter
what his specialization, he should be impelled by his community con~
science to spend a sizeable amount of his efforts in improving the
public health of his nation, Iliedical status symbols will have to

be changed. Dr. Weller cited the case of open heart surgical teams,
for instance, which are extremely expensive to train and who caunot
help more than one or two people a day. lle also mentioned organ
transplantation in this category. iligerian medical schools should
get away from the British and American curriculum. In addition to
the status system, the reward system should be changed so that the
public health expert would be higher paid than the surgeon because
he is more important to liigeria. Urbanization will create new problems,
such as, possibly the introduction of filariasis into towns vhere
it has not existed before.

Dr. Lambo mentioned other aspects of public health, namely the
relationship of teaching hospitals to government institutes, which is
not entirely a happy one, and which should have a great deal of
collaboration especially in the field of preventive medicine. The
patterning of medical services is similar in most former colonies
and none of the planning has been done in reference to the social
structure and the flexibility of a new nation. We landed with some-
thing which is rigid and difficult to deviate from. There is a
great lack of reliable and valid statistical data on all aspects of
health, We lack fundamental data on gpidemiology in various areas
of Iligeria. [ligeria has such a diversity of tribes and social cus-
toms that what applied one place will not apply in anmother. Infant
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mortality was mentioned, but there are many other dimensions that
could be mentioned. In measuring mental capacity of people in
various areas, there is a sharp drop due to worm infestation in
some areas. Another very important point is the collaboration with
social scientists in the field of health. This could produce close
liaison with demographers, sociologists, anthropologists, etc.

The concept of public health is part of the social structure of

the people.

There followed a discussion of the attitude of medical students
toward public health problems; the number of available students
qualified to take medical studies versus the numbers which could
be admitted; and the attitude of students educated at government
expense toward their obligation to Wigeria. Dr. Lambo said the
returning students do not want to enter government institutes and
use the slogan of academic freedom and the concept of democracy.

Mr, lardner felt there was justification in instituting a flexible
machinery that there was some truth on both sides. The government
position was: '"e made you what you are and you turn around and

say that you are elite." Every student wants to become a specialist.

Dr. lLambo pointed out that it is impossible to discuss ifigerian
problems~-economic, social, medical, public health, etc.-~without
reference to the neighboring countries in Africa. For example,
in the planning of public health services and work on a host of
endemic diseases, there are 23 African countries with less than &
million population, and are 12 with less than 2 million and 7 with
less than 1 million.

Dr. Edozien referred bacl: to the attitudes of medical students,
saying that the government often doesn't know what they want to use
them for. These young men go back and there is no clear plan for
what they are to do. They feel they are being punished for having
taken government scholarships. There is no justification for a
student failing to take a job where he is needed, but the government
has no plan of what he is to do. He may be given a job pumping
water in a waterworks after haviang 6 years of training as a mechanical
engineer. Every student, whether on a scholarship or not, should,
as a requirement for medical training, agree to do some work for
his country. This approach would give the student a feeling of
satisfaction. It will prevent those on scholarships from feeling
they are being punished. The answer lies in the government itself
providing a clear plan of how to use these people. Dr. Edozien
wondered whether ECA and UNESCO had considered local planning
institutes where there could be a multidisciplinary approach with
doctors, yater people, economisgts, etec., to look into the problems
of each area. He said that, although hospitals, schools, roads, etc.,
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have been built, public health had not changed since he was a
child. This ought to be planned on a local development scale.

Ve should identify areas in which, by solving problems, we can have
the most beneficial effect in terms of the general economy, namely
water, schistosomiasis, tsetse fly, human health, animal health,
nutrition-~the impact would be greater than in a broader field.

idr. Okiy felt that the situation where scholars leave government
service for the universities was not as simple as some had indicated.
He believed that the higher salaries offered by the universities
were the determining factor; he cited the case of a microbiologist
who had trained at government expense for 9 years and left government
service after one year to join a university. In comparing funds
expended on agricultural research versus health research, lir. Okiy
said that of the 319,000 pounds allocated for agriculture, oanly 5-
10,000 pounds went for research. The rest weut to support the
entire department.

With regard to student attitudes toward government service,
Dr. Weller felt this was not the fault of the students. The student
returning from the States or the U.K. knows little or nothing about
the diseases he will find in rural villages. He is a specialized
product of modern medicine and teuds to pattern himself on one of
the professors he admires. In looking further, this impinges on
research in iiigeria. The expatriate research professor knows his
time in iligeria will be short. e is under pressure to do research
that will get him a chair in the U.K, or the States. This rubs off
on the Nigerian professor. 1le is faced with the problem of getting
outside support for his research and has to do research that is
attractive to the foundations or other donors.

Dr. de Kiewiet endorsed Dr. Edozien's suggestion regarding
trained doctors supervising teams of medical assistants. He felt
.that a request for assistance to AID might be favorably received if
it were for training and training facilities for medical assictants,
rather than for building still another medical school. He suggested
that over~specialization and costly equipment had been contributing
factors to passage of the lledicare bill in the United States.
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Research on Industrial and Natural Resources

- Mr. Okiy said that agricultural and other regsearch on natural
resources is carried out in government departments, research
institutes, and by the agricultural faculties of the universities.
Although much is done to coordinate this research, what is lacking
is an organization which can coordinate the efforts in different
disciplines. In the 1950's, a Council on Natural Resources was
set up, composed of members of ministries of agriculture and nat-
ural resources. Four technical committees were established by the
Council. Although the Council itself became moribund, the com-
mittees continue to do their work to this day. The agricultural
research committee meets once or twice a year with university
faculties, and representatives of federal and regional research
bodies to examine proposed research programs and avoid duplica-
tion of efforts., The President of a national research council
would coordinate the efforts of all these bodies.

Mr., Okiy went on to describe the organization of research.
The main function of the federal research is to carry out
research on food crops and plant breeding to produce new vari-
eties. These new varieties are then sent to the regions for
modification and distribution. It carries out research on root
crops, rice, maize, etc.; all the rice grown in Nigeria is pro-
duced from this source., This department is headquartered in
Lagos, but has substations in different parts of the country.
Before the last war, very little rice was produced in Nigeria.
It now produces up to 300,000 tons per year, and will eventually
be able to export rice to other countries. Research on root
crops has produced varieties which give 3 or 4 times the yield
of former varieties. Yields of maize have also been increased
as much as 4 or 5 times over previous yields, but the variety
produced so far is more suitable for livestock feed than for
human consumption. The universities of Ife, Nsukka, etc., also
participate in these research programs, and in some cases.
assistance has been given by AID and STRC. Apart from plant
breeding, there are other functions, such as entomology--insect
pests and diseases, which are carried out by federal depart-
ments; the results are passed on to the regional institutes.

One program concerns yam beetles which are very destructive.
Veterinary research is also a federal responsibility as is
forestry research. Both the veterinary and forestry organizations
have schools for training technicians, not only for the federal
government but for the regions as well. There is a fisheries
service which does marine research, Aside from these four ser-
vices, there are research ingtitutes which carry out research on
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commodities, such as palm oil, rubber and cocoa. Mr. Okiy
described the original organization of these institutes and their
subsequent accompligshments. Other research institutes include

the Institute for Trypanosomiasis Research; the Nigerian Research
Institute which is allied to the Ministry of Trade and is con-
cerned with the storage of food crops; the Institute of Industrial
Research which conducts research on the cassava, etc. Fields
where research is urgently needed include tropical agriculture,
soil fertility, irrigation, food storage, food processing, agro-
meteorology, animal breeding, animal health, and soil surveys.

Dr. Page said that Mr. Okiy had discussed the subject of
renewable resources and that he was going to take the subject
of non-renewable resources, which has to do with minerals and
construction materials of all types. Geology is very often put
off to one side. It uses chemistry, physics, and mathematics
and is commonly confused with the term, prospecting. To separ-
ate these two items, prospecting is a search for minerals which
are exposed on the ground. Very often these are easily found,
but in all stages of development, you soon pass the stage where
progspecting will produce results; this is probably already the
case in Nigeria. Then, the job ahead is to use research in
geology to find concealed ore deposits. This is not done easily.
Although the United States has been prospected for one mineral
or another, and has been examined by a series of geologists,
now a brand new gold deposit--perhaps one of the largest in the
world--and a new copper deposit and a new phosphate field have
been found as a result of geological research. Until recently,
the geological maps and information necessary to allow one to
probe below the surface of the ground has not been available.

I see the problem in Nigeria of training a group of Nigerian
geologists in their universities or abroad in such a way that they
can find additional ore deposits. The history of oil is a good
example of what is to be gained by geological research, and of how
long it takes to make that gain. You are all familiar with the
fact that the first work by the Shell 0il Company in Nigeria was
in 1937. There has been continuous work on oil resources in
Nigeria, and only recently can one see oil enough for refineries
and the possibility of exporting it. The by-product of gas will
gserve a petrochemical industry. As I resd the reports of the
Nigerian Survey, there are some 86 map sheets, and there has

only been geological mapping of 44 of these. Possibly only 25

of these have been completely surveyed and these are in the
preliminary scale of 1/100,000 or 1/250,000. 1In the U. S. we
consider 1/62,500. After this first look, there is still a

large job left to be done before you can begin to assess the
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mineral wealth of Nigeria. This presents a large problem. We
speak of the Geological Survey of Nigeria as if it is a research
institute because it is the place, by its nature, where the

best research is carried out. A geological survey must do basic
and applied research--all put together--and on a national basis.
In the training of geologists, a great deal of effort should be
put into the geochemical and geophysical aspects. We are train-
ing too many laboratory geologists and what is needed is good
field geologists with laboratory backgrounds. After the mapping
has been done, greater emphasis must be placed on the laboratory
side of things. There are perhaps six Nigerian geologists at
Kaduna. Much of the work has been done by expatriates and this
may be true for some years to come. I urge that arrangements

be made by the universities and the geological survey so that
all the geology students spend their long vacations working in
the field as assistants in the survey. I do not believe you
have regional surveys, so it is primarily a federal problem

to get map coverage of the country and to get an inventory of
resources. This will change from time:to time as new discoveries
are made, so it has to be a continuing inventory. By getting
students involved in the local area, they will be training and
producing at the same time. I cannot stress enough that it

is the years in the field that determine how well the geologist
can evaluate a new area in terms of its economic interest.

With the coming of the oil industry, you are going to find that
geologistas will be drained off from government posts and teach-
ing, This is good. The more Nigerian geologists that can be
absorbed by industry, the better off the country will be. How-
ever, I am worried about the few people in the country in this
field. In the U.S. the number is roughly 20,000, of which a
high proportion is used in industry, particularly in the oil
industry. The U.S.G.S. does research ranging from the most
basic types to strictly applied work. Ue are mapping the moon:
on al tolmillion scale. There are people working on isotope
geology, geophysical work related to the thickness of the earth's
crust, and work related to the development of economic materials.
Geology enters into all aspects of the economic process.

Dr. Lindvall said that electric power is the key to many
developments and it generates its own demands. The Tennessee
Valley Authority is an example where the availability of power
caused people to make use of the power. Nigeria is fortunate
in having a hydroelectric development coming along at Kainji.
There will be a shortage of industries for a timé, but the power
will not be in excess. The 0il and gas coming along will give
you a choice as to whether to go to thermal plants. This gives




a fine operating advantage in that you can build a total system
for a minimum cost. There are many things that expanded dis-
tribution of electricity into the back country can do, for in-
stance, in the question of food storage, methods based on elec-
trical power can help. As to power for transport, you could be
well equipped through oil to provide diesel rail and truck power.
You must evaluate the relative economics of oil versus electri-
city. Dr. Page talked about looking into materials resources of
all kinds, and I think it is highly important that careful
attention be paid to the chemical content of rhese resources,
not only mineral but agricultural. An example is the work of
Jarogsse and the Syntax Corporation in extracting important
drugs from a variety of Mexican yam. Also, I would urge that

a good deal of effort go into ways of finding by-products from
the present agricultural economy and ways of utilizing things
which otherwise might be wasted. For example, one chemist was
trying to find out whether alcohol could be extracted from the
apple portion of the coconut. In developing resources, an
over-all look has to be taken at the whole marketing aspect.
Dr. Lindvall told of the situation in Italy ten years ago,
where a population of 50 million did not have sufficient pur-
chasing power to develop local markets and demands until men
like Olivetti end Fiat started to take steps toward improving
the wage structure so that there would be more purchasing
power. Dealing with your natural resources, erosion and flood
control, conserving soils, improving the quality of streams are
all important. Through our land grant colleges, experiment
stations were developed which do local research and are in a
sense industrial research institutes. Some are closely re-
lated to the agricultural experiment stations. Industrial
.research support for small industries is highly significant to
production, processing, and engineering of the product--~from
planning the production all the way through to the marketing
phase.

Dr. Thomas, on the subject of water resources research,
spoke of the visit of members of the Africa Science Board to
the Kainji Dam site where Worthington and Kasahara want to
establish a lake research institute to deal with hydrology,
climatology, limnology, archeology, the economics and soci-
ology of resettlement, etc. The discussions of the proposed
research had reminded Dr. Thomas of the situation at Lake
Mead thirty years ago, where soon after water had started to
back up, it was realized that there was no map of the area.
Aerial photographs were taken and a map was made, but there
was no ccmprehensive study of the lake for fourteen years.



Dr. Thomas said he mentioned this because there seems to be no
study of the Niger project to compare with the records of the
Colorado project where the character of the inflow and the out~-
flow were recorded. The Colorado flows through regions just

as arid as the Niger and there will be irrigation schemes which
will require far more data than now being taken. Dr. Thomas
spoke of the Volta Lake research which depends on contributed
funds. Support for continuing research is beyond the purview
of international foundations, etc., because they are limited

to a few years. Continuing research should be supported by
the Govermment of Nigeria,

Dr. Thomas went on t¢ discuss conservation in various as-
pects. It can be defined as the utilization of the enviromment
without taking the resources from the area. Conservation is
often defined as wise use, but there is often disagreement as
to what wise use is. We have already mentioned exploitation,
development, manufacture, and distribution, but eventually we
have a confrontation with another type of conservation--con-
servation of matter; we can't destroy matter, but we have a
whole category of products that are discarded after use.

Many of these waste products are the same products we have
worked so hard to develop, such as products found in junkyards.
In many instances, we find that recovery is economical and
necessary or desirable or prudent to subsidize. In water, a
great deal is being done about pollution., Similarly, in a
great many other things there is a great deal of research to
extend by-products. Sociological research into changing
mental attitudes should be considered so that we will not be-
submerged in our own wastes. '

Mr. Ayida felt that the subject of natural resources was
one of the most important items for discussion. He had been
asked to discuss power and some of the research problems.
Among sources of power, he spoke of the situation with regard
to coal, which at one time had been considered a dying industry.
However, intensive research efforts and a study conducted by
teams from Germany and Czechoslovakia have changed the situa-
tion entirely., Nigeria is now trying to set up an iron and
steel complex to produce about 200,000 tons per year. Al-
though the coal is not coking quality, there are various other
processes than direct reduction which can be used. Through
research, an industry that had been written off can be devel-
oped. A national fuel policy is needed to make basic policy
decisions. For instance, as soon as the decision was taken
on the Niger Dam, it was found that gas could be produced for
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half the cost pfeviously cited by the o0il companies, and gas
became competitive with hydroelectric power. The dam at
Kainji will be the main source of power, but there is a
possibility of exporting the gas in liquefied form. This
also reinforces the importance of scientific investigations.
Other research has enabled Nigeria to produce its own treated
wood electric poles rather than importing them as formerly.
Other areas in the electricity industry require investigation,
such as consumer relations, marketing research, and distribu-~
tion questions. A question has arisen concerning the rela-
tionship between the existing electricity corporations and
the new Niger Dams Authority. Eventuzlly, it is likely that
the existing company will be the marketing agent and the Dams
Authority will handle the generating of electricity.
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.Economic Plenning and the Use of Data from Agricultural Research

Mr. Ayida, as a discuesion leader, suggected that he would try
to tie economic planning with scientific research in Nigeria and
.leave the discussion of agricultural research to Mr. Okigbo. He
felt that a point raised earlier by Dr. de Kiewiet was very important,
namely, industrializing rural development. Mr. Ayida had attended
a semipnar at Cambridge last year, chaired by Schumaker, where the
suggestion was made that what developing countries need is an inter-
mediate teclmology. As Dr. de Kiewiet said, there has to be a new
type of technology. He definaed the term, "intermediate technology,"
as not rejectirng the most modern devices, but not depending upon
them, and such intermediate level industrialization should satisfy
one criteria~--the average equipment per work place should not cost
more than E100. The types of industry to be tackled would be con-
sumer goods, building materials, agricultural implements, etc. To
do this, Mr., Ayida said, we would have to throw the entire program
to the scientists to develop a new form of technology to meet these
conditions. Intermediate technology should not be a beginning from
scratch, but must adopt western technology. He mentioned the dif-
ficulties facing Nigerian scientists. For example, the social status
of the scientist depends on the result of his work in a period of
time. He is affected by such social forces as family responsibilities
and tribal loyalties which inhibit his activities and deter him from
single-minded pursuit of innovations. Mechanical equipment should
be devised by the practical man on the job; however, in Nigeria, the
man on the job has no time to reflect and produce anything. In
addition, the Nigerian scientiest is often completely divorced from
. the rest of the community and removed from the farmer and his proe-
duction requirements, There i8 no tradition of research; in the
villages, children are disciplined for asking too many questions.

The planner's job is to determine priorities and attempt to
allocate scarce resources. Agriculture is the vital sector of the
economy and unless it grows, there is little that can be done in
the way of development, There is a language barrier between sci-
entists and economic planners. Seminars are one way to remove this
barrier; on the other hand, planning organizaticns these days con-
tain people with scientific backgrounds, so the planners understand
the requirements of the scientists. The Nigerian scientist has to
come down from his ivory tower, participate in the community effort,
and work together with the planners to solve Nigeria's problems,

Mr, Okigbo said that Nigerian agriculture is based on peasant
conditions which existed years ago. During the past few years,
social and economic changes have taken place without any change in
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agriculture. In planning agricultural priorities, there is a lack
of competent agricultural demographic institutes--perhaps connect-
ed to the universities. Another need is to reliable agricultural
economic data on which to base economic plans. We do have research
in Nigeria, some of which is much more sophisticated than zequired.
Extension work in Nigeria is a recent development. Most of the
data relates to cash crops rather than food crops and we do not have
enough data to transmit to the farmer on meny of our food crops.
There is often a delay in publishing and releasing research results,
and the release of preliminary results may be necessary to help
people who are plaanning work in the same fields. Their release

is sometimes far too late to help people working in particular
areas. An example is in cassava. Research efforts often have no
bearing on national needs. Sometimes research workers spend their
time trying to accumulate data in order to get degrees from foreign
universities, while, at the same time, we do not actually know a
lot about local farming practices. We have no reel knowledge of
the compositions of the various mixtures of crops or records of
real rotations., We necd invermediary peopie who may be involved

in looking at research results and seeing how they can be modi-
fied to fit different situations. There i8 a crash program in
training extension workers; many of them have treined for only one
year, and reducing the training time has not helped the African
extension work, ¥You have to deal with illiterate farmers, and it
i8 difficult to change the food habits of the farmer. We have
difficulty in running dessonstrations of result3 where we have
disease resistaut or higher yield crops, Rz=cently, farm settle-
wents hsve developed in Nigeria, but they develop information only
for cash crops, FParming methods are based on simple hand tools;
mechanization of the work is based on a capital investment that no
smoll farm can afford. There are a number of large farms around
Lagos growing market garden crops and doing research on them on a
large scale. It might be good to concentrate on market garden
crops for a canning industry. If you have one or two crops grown
to support guch a factory, then ycu might be able to run them
without losses.. At present, we are limited to pineapple and citrus.
It may be necessary to have more experimental farms so that re-
gional experiments of a wider scope could be located all over the
ecological zones. Until recently, federal research has not main-~
tained statistical data, The computer is not being used to the -
extent it should. This is one place where a research council could
help. There 18 also a language barrier problem which makes data
from French-speaking countries difficult to use in Nigeria. A lot
of work done be Belgians in the Congo is not easily available to
those in Nigeria for this reason. What has happened in the case

of rice and poultry shows that our farmers will utilize research



data where it is easy for them to see the economics of it.

Sir Joseph referred to Mr. Ayida's comments on Schunaker's
recommendations concerning an intermediate technology, saying
there it is & mistake to say that an intermediate technology is
new. It has been going on for a long time., For example, in the
vegetable oil industry in Nigeria., As for production per man in
this industry, it is far greater in the U.S. than in Nigeria, but
Nigeria has men and the U.S. has capital, What Schumaker has
really done for us i8 to bring to our attention that, although
the amount of capital in Nigeria is limited, the number of hands
is extensive, A great deal can be done, for instance, in small
agricultural implements. In looking at the first period of de-
velopment up to independence the new period since then, the priority
in agriculture first was the introduction into the economy of crops
that could be sold; secondly, the improvement of those crops by
research, and third, sufficient attention to food crops to eansure
that the country would not suffer from a famine in bed years. The
plan was dominated by the exchange of agricultural products for
the products of urban places in other countries, This gave Nigeria
a start in the development process, It is interesting to compare
this exchange between tropical agricultural regions and temperate
region industrial areas, He cited the example of Irdia where
there had been a long~standing exchange between towns which had
been upset by the British industrial revolution. In Africa
there has not been industrial exchange with the rural products to
the same extent, but this has now come. The demands are now dif-
ferent and the priorities must be different. We are faced with
the virtual saturation of the western markets with the cash crops,
such as cocoa and rubber. 1t is impossible to base economic de-
velopment on the traditional exchenge of agricultural products for
industrial goods, Another factor is population pressure and the
asgociated movement of the people from the countryside to town.

A third new factor that governs priorities is the nutrition of
the human population so that they can make a contribution to
society. -We-are all agreed that agriculture and the human popu-
Tation ave the two great resources in Nigerfa. The greatest
pricrity in sgriculture is its contribution to the feeding of
the towns. Nigeria cannot afford the large and increasing burden'
of foreign exchange for the purchase of food. 1In the country -
where people grow their own food it is less difficult to grow _
children, but when people move to the towns, they cannot afford -
the protective foods. Adults may stand ‘this for a period of time,
but it won't grow children. An urban population eats differently
from a rural population; the traditional foodstuffs are not adapt-
able for mid~day meals for commuters., Home economics teams might



meet this need. Agricultural growth must take place near the
towns to provide milk, garden supplies, atc, 'This will con-
tribute to balancing the exchange between the town and the
countryside, :

Dr. Patterson spoke of the South in the United States as the .
"underdeveloped" section of the country, which is now changing
rapldly through the adoption of modern agricultural methods and
tbe realization of its manpower potential, He spoke of his early
experience at Tuskegee Institute where, in the past, research
people spoke of "pure' research instead of going into the prob-
lems of the regioct. One thing waich Liss mesnt wuch to the chenge-
ing picture in the South was when research people started talking
of involvement-~this matter of a greater involvement of the pop- ;
ulation under a new set of circumstances in which the responsibili-
ties and the rewards of development are going to be to the benefit
of the total population. Anocher thing is relevance. The educa=-
tional system has to be subservient to the basic commitment of de-
velopment. I do not think it is too much of a compliment that
Nigerien university standards are so high that only the United
States can admlit the young people. They are false standards if
they are so high that you do not fill the need for irained people.
In up-gradirg education in the South at Tuskegee, macters degrees
were offered in a number of fields, but only to people capable of
going on for a doctorate. Many of those people were capable, but
there were others, in the summer school--people of 35 or 40--who
were asked to improve themselves and to do something that had
relevance to the situations in which they worked. They too wanted
the word, Masters. We added more courses to the curriculum and
saw that they took courses related to their responsibilicies., Upon
completion of tkese courses, they were a Master of Education degree.
This is the flexibility of approach that has to be aimed at here.

Dr. Weller said that, in listening to the discugsions, he had
become concerned because it wasn't until Sir Joseph mentioned it
that anyone said we are dealing not only with quantity of food, but
quality. Cassava is the curse of the humid tropics. He stressed
that the agriculturist is a public heslth worker and can cause good
or 111 health. With the movement to the cities, naw disease pat-
terns come into being just because of the change in food habits.

Dr. Edozien was delighted with the empbesis on food crops,
rather than cash crops in the discussions. He spoke of the develop-
ment 0f palm oil for export to other countries where white oil of
low fatty conteant is desired versus the Nigerian taste for an oil
as red as possible. It is important to change these things to meet
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local demands. He said that the question of limited technology

was interesting to him, but Nigerie has to have both immediate

and long-term objectives. 1ts long-term objective must be to

reach the same technological devclopment as the advanced countries.

"I would feel happlier in our dims to be cautious and limited in our

objectives if 1 could be sure that at the same time we were planning
on reaching the levels of the other countries."

Mr., Ayida said the basic thing that developing countries have
to face is to look at development in absolute terms and to realize,
whether tney like it or not, that the rate of growth in developed
countries is higher than in the developing countries. In going
back to Sclhumaker, the conflict there is not that what he was say~
ing was new, but the attfitude is new. Defined as he did, it is a
nev concept. It could be as efficient in an economic sense as the
most advanced technology; in this definition, it is really new.

In continuing the discussion of food supplies ard proper diet,
Dr. Edozien sald the shoriage of pzrotein has been empbasized lately,
but studies in Nigeria show that calory shortage is just as serious.
All of the rural population have lower calory intake than their re-
quirements, In city diets, fat provides 50% of this requirement,
but the traditional diet does not contain this fat. In planning
food production, it is important to take calories into account.

Anothaer point Dr. Edozien raised had to do with intermediate
tecimology. He cited the examples of light industries where auto-
mation is confused with modern technology, such as laboratories
for the analysis of food and the pharmaceutical industry--both re-
quire the most modern technology, but with plenty of labor can be
done by hand. He spoke of the neced for changing status symbols,
saying that, at present, the only things that matter in Nigeria are’
money and political power. There 18 need to emphasize that a sci-
entist can have a useful career without political power. Until we
can educate sociaty to see other aspects of life, our development
will be hampered for a long time to come. Dr. Edocien said that
Nigeria is one of the few developing countries with an enlightened
financial policy toward research; however, the country .18 not de~
riving the benefits it should from the reseerch because of the
absence of any organization to evalueate it.

Mr. Lardner said that the feeding of urban populations was one
of ECA'a preoccupations, By supplying the farmer with credit, new . .
varieties, a marketing system, etc., it is not difficult to get him
to change his activities, but when you come to dairy products, this.
is a different picture. Something radical must be applied to anchor




the nomadic herdsmen in order to develop a meat and dairy industry.
Land tenure is not a limiting factor in agricultural expansion, We
are using diminishing foreign exchange to buv food. The question
is how do we make food as much of a cash crop as export crops? For
one thing, there must be a workeble marketing system together with
transportation facilities and the assurance that goods will flow to
the farming communities in return for their food.

Mr. Lardner spoke of the necessity for agricultural emgineering
experiments to be conducted in Africa., We have to buliid the kind of
agricultural engineering training and education to do such work as
research on the soil structure of Afrxica. -

Dr. Lambo felt that, while a great deal of attention had been
given during the week's discussions, to the physical aspectsa of
Africa, the human problems had been neglected, the study of moti-
vation and incentives in Africe. If you change tbe economy, you
have to change the attitudas of the people. The so-called sociolo-
gical factors may require attention.

Sir Joseph commented on Mr, Lardner's point about the difficulty
of organizing the production of dairy and food productd, saying that
it 1s not just a problem of the people who keep cactle. For instence,
in Ugeanda where cattle have been kept as a status symbol, it was not
difficult to establish a dairy industry. The chief problem is in
processing dairy products and in educating people in the utilization
of dairy products. In Uganda, the dairy was set up at a girls'
school where there was a woman running a farm and a dietician to
show how to use the food. :



-40-

Priorities and International Cooperation

Dr. Onitiri began the discussion by alluding to some of the
more important priorities. He falt that the most importent and
immediate problem is the matter of foreign exchange, because no
matter bow importent the other priorities or desirable other
measures may be, with the shortage of foreign exchange, it will
not be easy to put them into effect. It may be that petrol will
baecome more important still so that this problem will not appear
in the next few vears, but as has been pointed out, exporting
petrol is not like exporting cotton or groundnuts., The full
volume ie not reflected in foreign exchange in the same way as
food products because of the capital costs involved and the prof=~
its to those who found the oil. There are two approackes to
solving the problem=-one 1is to wait until a crisic develops and
then ask for help fxom AID and other sources; the other, more
fundamental solution may be found in several points already
raised; such as processing domestic food, The orgamizing of our
priorities snould take inteu account those measures which are like-~
ly to coatribute with a short period to improvement in foreign ex-
change.

As for priorities under specific items, the immediate ob-
Jjective should be to make broader use of exisiting facilities,
particularly in those areas where there is the greatest shortage,
such as science teaching, using existing equipment and laborator-
. 1es~-perhaps using them 12 hours a day. One of the messures which
- can quickly and easily be put into effect is the manufecture of
simple laboratory equipment. Furthermore, it should not be dif=-
ficult to have a pilot scheme which attempts to make better use of
the long holidays in the universities., Assuming there are 7,000
college students on three-months' vacation, with one month needed
for study, then they have two months for vacation employment.

One could start a pilot scheme which puts every university student
to useful work during those two months teaching short courses in
secondary schools, In this wsay, it mey be posscible to improve
science teaching within a comparatively short period,

As for division of labor, again a lot of effort is required
and foreign assistance could contribute, The use of facilities
can be worked out between the universities and research institutes.
We are already working on methods of diffusing research informationm,
but only in economic and social studies; technicai stdies could be
added, There could be a comprehensive volume of references for
those engaged in research and it could be widely distributed. Inter-
disciplinary research can be encouraged. Moat of these are problems
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of organization.

In the field of natural resources, the first es3ential step
{8 to have full knowledge of what we have. There should be geo-
logical surveys, fisheries surveys, agricultural procducts, under=-
ground water resources, and then examine their potemntial. We can
use foreign laboratories to test the properties of products, for
instance, snd later establish our oun. In the field of agricul~
ture, we should pay particular attention to food creps. Our agri-
cultural and other raw materials should increasingly be the basis
for domestic industries. In this connecticn, the existing facili-
‘ties for research into food processing and preservation could make
significant contributiona within a short period. This ties in
with foreign exchange with our neighbors and opens a market which
can cupport a considerable amount of industry. VWith the necessary
capital and the techniques available within a short time we can
proceed further with substituting our own materisls for imports.

In the fie2ld of intezuational cooperaticn, the needs could be
divided into threce categoriea: scientific, technical assistance,
and personnel. Technical assistance should be directed as much a3
posaible toward the building up of local institutiocrns which must
taeke increasing responsibility--institutes for medical research,
agricultural research, laboratories for testing sclle aad other
materials, Before these institutes can be built to the desired
level, arrangesments can be mede to make use of iaboratories abroad,
I reed not say much about financial assistence-~the more we get the
better. These programs would be partly bi~iateral and partly multi=-
lateral, It is not for us to say how a country willi give us aid,
but we would prefer multi-lateral aid. The Lzg s Plan has laid
down the principles which African countries chould fcllow in pro-
grams of technical assistance to other African countries. Nigeria
is in a unique position. Although it is a developing country, and
" a poor country, it has a large number of echolars who are known
and respected in all parts of the world, It also has & number of
institutions which can be built up quickly to reach a level where
taey can contribute to the solution of problems of development in
other countries. Given these favorable circumstances, it is de=-
sirable that research and technical assistance for research be
~organized on the basis of more cooperation between local scholars
~and foreign scholars so that foreign assistance may hsve mare than
quentitative results and will improve relations between institutions,
between nations, and between scholars. Mr. Onitiri cifted an example
where AID decided to put more resources into agricultural research
in Nigeria and formed a consortium of American universities who have
contracts in Nigeria to undertake this program. If we had known of
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this beforehand, we might have had suggestions to make, but the AID
contract had already been signed and the only thing we could do was
accept it. Here was an opportunity to bring Nigerian and American
~institutions together as partners; we lost that opportunity. There
have been a number of breakdowns in commumications, such as the one
in connection with the marketing study, another on economic develop-
ment and rural improvement, In both cases, Nigeria had been plan-
ning or was already engaged in similar research and AID contracts
were signed with foreign institutions without gny collaboration with
- Nigerian institutions. There must be a way of ensuring that money
spent on big research should be used as far as possible to build up
local institutions, It is here that the main task of research and
development will be done. There are series of scholars coming
through our offices asking the same questiong, We think measures
could be taken to remove these problems., I believe foreign assist-
ance exists not only to get quantitative results, but also to improve
relations among people., 1t 18 oniy in this way that foreign assist~
ance can contribute its meximum effect to development.

Dr., Jones gald it would be hayd to find an economiat today who
wouldn't agree that there i3 a necessity to plan, not only in de-
veloping countries, but also in the industrial nations. Waat plan-
ning means is to aselgn priorities to actions, Kowever, we should
not think than an economiat can take a list of 30 or 40 high priori-
ties and asecign even rank orders to them, let alone value figures.
In the firat place, there are technical problems of data, of ac-
curate observations, and necesfary quantitative information., The
countries with the grcatest need for planning are also the countries
with the fewest statistics. 'There ave ‘inadequacies of data even in
the highest developed countries; until the time of World War 1I,
economists had not devoted much attention to the growth process and
_ there are deficiencies in theory. Debates have been going on for a
long time on the basic questions. One is the debate about whether
to industrialize or go to agriculture; the question now is how to
do both and achieve the most rapid development, There {s a de=-
ficiency in knowledge of relationshipe, and there is another problem
which may be insuperable., The economist in addressing questions of
inputs into all kinds of activities has tried to ‘devise a mechanism
for measuring the productivity of these investments in terms of in~-
 greased outputs of goods snd services. Thiere are benefits that

cannot be measured in terms of price. For instance, some of the
benefits that result from building a dam, such: as the benefit people
get from fishing in the lake. You are deaiing with two different
kinds of benefits when you consider investmentc in a dam; in roads,
or in education., What needs to be done in this situation is for
the economist to carry his analysis to things that can be priced
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through marketing systems or shadow prices, and leave these other
things to the citizenry. Im road building in Mexico, for instance,
there are three classes of roads: the national routes, the economic
penetration roads where they attempt to calculate what the increase
in agricultural production would be, and roads of another type which
cannot be justified on economic grounds, but are considered desirable
by society, The burden of what I am trying to say here is that the
economist cannot be expected to give detailed assignments of priori-
ties to t he tasks that need to be done, 1 feel that when priorities
are set, it must be on very broad lines. Decisions must be made
from day to day. Mr, Ayida's introduction of the concept of inter-
mediate tachnology opens up an important way in which the ecomomist
can assist rasearch and development people, This is a question of

a combination of factors in production and the objective should be
in each how to use the factors in a combination that will give you
maximum output versus input, There are liable to be a number of
industries where it would be desirable to adopt the most highly
actomated system because of the shortage of gkilled labor. I think
the way the eccnomist can reinforce the tendency toward producing
desired inventions is by attempting to provide the research and
developuent people with the relative factor cost, not only from a
marketing point of view, Lut from an over-all social point of view,
so that the man engaged in developing new devices and new techniques
will kaow what he is doing. As to priorities and ite discussion of
relative proportions of research expendituxre that should go into
basic as against applied research, I would like to urge another way
of distinguishing research which may be more useful: to classify
research according to the estimated time to pay-off. In view of the
great need for immediate decisions, a rather high proportion of
research money ie going to have to go into short pay-off investiga-
tions, At the game time, the longer-range studies must not be com-
pletcly neglected. The distinction between long pay-off and short
pey-off research has another implication which is important. That

- 18 that the short pay-off research investigations are likely to te
loaded with political implications. There needs to be a part of

the scientific community in a position to announce and publish
findings that may be a little bit unpalatable to government.

1 think it was Mr, Onitirl who introduced the neceesity for
increased communication among scientists. I would place high emphasis
on devices to increase the communication of knowledge. Other sci-
entists in Africa and elsewhere need to be apprised of Nigerian re-
search, just as Nigerians need to be apprised of research elsewhere,
It is important to recognize too that Nigeria, as a large, powerful,
high-potential country, has a great responsibility to the other
African states and to other countries in the world,



Dr. Brown said he would like to spend some time talking about
an item of highest priority, i.e., the achievement of an apprecia-
tion of the time scale that is involved. In the past 20 years,
research has been more or less confined to things that would pay
off in a two-year period. If a 20-year time scale had been used,
we might have something now, It takes 25 years to produce a sci-
entist aund about 15 years for a result in the laboratory to be
put into practice on any real scale., Our Department of Defense
counts on & 1l5-year time lag between the actual devicing of a
syatem and its being put into widespread use. In the United
States, the scientific and engineering population has expanded at
a natural rate of about ten-fold every half century. 1t is pos-
sible to increase this rate, but to achieve a rate of 307 is
virtually impossible. Let us suppose that a system could be de~-
vised to maintain a growth rate of 10% & year in Nigeria. Starting
off with 500 today, this would mean a doubling time of about 7 yea:s,
and in 50 years you could have a technical population of 55,000, 1In
50 years, at the current rate of growth, your population would be
about 200,000,000, which would give one teclmical person per 3,000
population, which is still much below your needs., It will require
a lot of imagination to maintain a 10%Z growth rate; in tha first
period, you would waunt to produce about 100 a year and go up to
. 1,000 a year, How can one identify the potentilal candidates
early enough and channel them into chis kind of wmiversity and
intarest? In the ¥.S., the kinds of perscmns who go into this are
considerably above everage intelligence. Also, they have to have
the motivation. Dr. Lambo spoke of the different circumstances in
Nigeria which inhibit the development of this kind of curiosity.
This is a problem which is faced eclsewhere, and I have been impressed
by a recent development in Turkey which might be applicable to
Nigeria, They are attempting to develop a technical high school,

a boerding school, where they attempt to identify, as early as
possible, the children with the highest 1.Q,'s and those children
".are given free tuition, room, and board. When they emerge, they
-have a good sclentific and engineering background which equips
them to go. to the university. I1£ one considers the creation of
such an institution, whichk would produce 500 .a year, such a
mechanism could conceivably provide the raw material for the first
‘25 years of your 50-year program., Perhsaps you could build several
of these,. It i8 going to take an unusual approact to this problem
to achieve this 10% growth rate. During the initial stages, there
18 going to have to-be a great deal of importation of technical
people from other countries. The question is where these people
would come from.and what kinds of arrangements are necessary. The
question of bi-lateral versus multi-lateral aid has been raised,
and I agree ws would all prefer multi-lateral ald, yet when we look
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at the way UNESCO operates, I cannot imagine your needs being met
in this way. I think there will have to be bi=lateral arrange-
ments. The Nigerian sclentific community has to fraternize more
with the world scientific commmity so that the world scientific
community becomes aware of your problems and so that you can
identify those who will become interested in your problems,

Dr. Myers was encouraged by the recognition of the importance
.- of food crops, and spoke of the development of an International

- Institute of Tropical Agriculture which is about to become a reality
through the Ford and Rockefeller Foundations and the Government of
Nigeria, Plans for this Institute have been criticized because
they do not contemplate any work om industrial crops. This is
Justified by the fact that food crops have been neglected, However,
he did not believe that industrial crop research should be disg-
continued. Cocoa is still an important economic crop to Nigeria
and curteiled research would soon destroy its competitive position
with other producing countries, The production of natural rubber
can be econonmically competitive with synthetic rubber. One way to
do this is by research on the efficiency of production, You have
to make a choice between a number of places to spend your money
and all are essential, Referring to Dr, Onitiri's éiscussion of
the institution-building aspects of foreign assistance and the
need to build a partnership, Dr. Myers sald no one could disagree
with this basic viewpoint, but it has to be approached in a less
than ideal fashion. While Nigeria has some brilliant young men
earning Ph,D,‘s, they lack the wiasdom that 15 or 20 years of ex~
perience will give them: A senior scientist from abroad would be
more effective, We should work toward the complete partnership
and still recognize that the ideal may not be attainable in the
immediate future,

Dr, Page said that, in regard to the foreign exchange problem,
the best solution would be to use non~returnable natural resources.,
It is rare that someone can use the natural products they have in a
complete, integrated industry in the early stages of development,
Therefore, a little more effort on the production of exportable
metals and fuels might be the answer to foreign exchange. Some
say they would like to keep their non-retuinmable resources for
the future, but his is wrong because this is the way to earn the
money to develop, By selling this material, you do not have it
later, but with the development of technology in your country,
you will be able to use metale which could not be sold at the
present time, Metals will be reworked at an economlc profit. 1
suggest that consideraticn be givea to the poseibility of expand-
ing production of high~grade mineral resources at the present
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time, knowing that when you are more developed, you will be able
to handle the lower grade materials.

Dr. Edozien spoke of the amount of foreign research funds
coming IZnto Nigeria, a considersble amount of which is for the
benefit of the foreign countries rather than related to Nigeria's
needs, He agreed with Dr. Onitiri that wherever possible this
should be used to incrcase Nigeria's research capacity, but felt
Nigeria, through some organization, should have a directory of
research to give these people a clear picture of Nigeria's needs
and priorities. Mr, Ayids did not agree that research unrelated.
to Nigeria's needs should be acceptable. He said, to the extent
that their attention is diverted, Nigerian priorities are distorted.
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' Expangion Chamber"

Dr, Patterson asked Mr. Nixon to comment on AID agricultural
programs in Nigeria.

Mr. Nixon said the AID-Nigeria agricultural programs started
in 1962 as a joint operation with the federal and regional gov-
ermments. At present, there are about 200 positions, of which
about 65 are in the universities. The university contracts are:
Michigan State with Nsukka; Kansas State with Ahmadu Bello in
the fields of agriculture and medicine; Wisconsin and Ife in
agriculture; Colorado State in Eastern Nigeria with the Ministry
of Agriculture at a two-year agricultural college concerned
with training agricultural workers. These universities are
engaged in development, training, and research, Ahmadu Bello
has combined teaching and research. Mr. Nixon enumerated
various colleges and universities receiving AID assistance, or
where contracts are under negotiation, saying that a consider-
able amount of AID resources in Nigeria are devoted to agri-
cultural eduction, in training in extension activities, carry-
ing research information to the farmers. He felt more opti-
mistic than his Nigerian colleagues about the research under way
on food crops. AID has emphasized research on food crops from
the beginning. Research and package demonstrations on three
food crops has increased production from 707 to 85%. More
resesrch is needed and it is a continuing thing. AID has assisted
Moore Plantation; it has provided them with an agronomist, and
entomologist, a plant pathologist, and a pasture agronomist.
There are people working with poultry, cattle, and swine. There
is a horticulturist at Benin. He felt it would be & mistake to
discontinue research on cash crops. Work is starting now on a
cattle breeding program in the north, primarily through selection
and improvement of local breeds. We are helping develop three
poultry stations in the north., Poultry is very important as it
provides protein and is something the small farmer can do, and
there is interest by private entrepreneurs. Agricultural credit
is important. Unless the farmer has credit at the time he needs
it and is assured he can get a fair price for his product, there
is not much use telling him the results of research. In re-
sponse to that need, AID is bringing in people to help establish
a good agricultural credit system. We are starting cooperatives.
There is a nine-man team making a feasibility study in the Lake
Chad area to see whether it would be feasible to go into irri-
gation in that area, There are participating agency agreements
whereby people come out to work in Nigeria. The Bureau of Land
Management has five people in northern Nigeria helping to improve
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grasslands. We have a soil conservation team, also in the
North, establigshing training centers; a six-man team in the
North has done work on determining underground water supplies;
in the planning stage, there is a request for a team to work
on water resources in association with the federal government.
Fertilizers are important and are not adequately used at present.
There are three men stationed in different types of farming
zones in the North to try to develop better kinds of tools and
tillage instruments. We have a tsetse fly control program
which has been very successful. There is a pilot dairy outside
of Lagos. Work is being done on a virus-resistant potato.

Mr. Okiy mentioned soil fertility research es a major need, and
we have several areas of lateritic soils where erosion has been
pretty well contrclled. The proper classification and use of
the land is tremendously important and will have to be looked
at carefully,

Mr. Nixon concluded by saying that AID has a bigger agri-
cultural program in Nigeria than in any other country in the
world, and by and large the programs are sound. However, AID
cannot do all of them., He felt that a meeting such as this
can help people working in Nigeria to sort out the priorities,
and he expressed the hope that this would not be the last
meeting of this kind. He also expressed appreciation that
the Ministry of Agriculture and Natural Resources has been
formed in Nigeria and the hope that AID can work closely with
the Ministry. ‘

Sir John spoke of the lack of statistics on population
growth, and wondered whether the Nigerians consider this a
gserious problem and whether there was any policy on growth,

Mr. Ayida said they did not know what figures to use in
planning, but. felt that this is a problem that a demographic
institute could solve.' Dr. Njoku doubted that any population
growth controls would be needed for a long time. It was men-
tioned that there is to be a population conference in January,
1966, in Ibadan.

Dr. Brown voiced concern over the problem, saying that in
other areas growth rate figures were about 27 a year. In view
of Dr. Edozien's figures of 40-45% fatalities per thousand
people per year, and what has happened in other countries
where statistics are good, infant mortality rates can be ex-
pected to get cut down very quickly. Then you find yourself
with a population growth of 4% a year. In Central America,
the food production has been declining, and infant mortality
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has declined so -hat you get a figure where 50% of the popula-
tion is under fifteen years of age and not able to produce
anything. The handwriting is on the wall, and I think the
time to do something is now.

Mr. Lardner said there is a population explosion in
Africa. He cited the case of India where ten years of propa-
ganda has had no effect on the population growth. The key is
that one discusses population without relating it to economic
growth and resources. There are dangers in the unrestricted
concept of stopping population growth. If you alter the
balances without thinking how you can change them later, you
are in trouble.

Dr. Lambo said the United States is coping with the problem
of aging and S.E. Asia with the population of the younger
people. Certainly, the balance will have to shift. Both
Dres. Weller and Edozien mentioned the improvement in the
health sector. We now have about twenty doctors to 1,000
population, and this contributes to the death rate. The
future population of Africa may be doubled by the year 2000;
the population of the rest of the world will stay about the
same. In the circumstances, the most important question would
be development of African resources to keep pace with the
- growth of the population--or should we think of preventive
measures?

Sir Joseph commented on Mr., Lardner's statement that it
would take ten years of propaganda to have any effect on birth
control. He felt that was a good argument for starting ten
years ago. It requires a longer sighted approach than any
other problem. There are two sides to the problem--the rate
of increase in utilization of resources and the increase in
population. We are all concerned with an increase in util-
ization of resources. The fact is the other side is controll-
able; it is up to the human race to control its own multipli-
cation. We have to begin thinking now of the population in
the future. If we had a population policy, it might be that
we should want a bigger population than we have now, but we
should be thinking about it to get some idea of what we are
aiming for and not waiting,

Dr. Okigbo agreed, saying that an early start should be made
because of the cultural and health problems that affect many
people. It comes to a matter of education, as well as ensuring
the survival of children.
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Dr. Weller said he joined with Dr. Brown in stressing that
the educated Nigerian has a social responsibility to start think-
ing seriously about the population problem. We are bringing
people into the world who don't have a chance to lead a healthy
life and have a proper education. Economic and socilal develop-
ment has to progress, but we have a long way to go to catch
up with the population problem at the moment. It is dangerous
to think in terms of the number of people per square mile.

Dr. Munger said it is implicit in all the discussion that
the development we speak of would be undercut if there were
political instability. Urbanization is a great threat to the
African states. Leopoldville grew from 80,000 to 240,000 in
a few years; this toppled the Belgians; it toppled Lumumba.
Urbanization breaks down tribalism, but there are areas where
it increases tribal friction. TFurthermore, if we have increases
in urbanization, Lagos might be seen as a fuse for Nigeria
which might easily be set off by a rising tide of frustretion.
Urbenization tends to be a one-way street. Planners have a
responsibility to think of long-range political consequences.
All Nigerians recognize that Nigeria is really looked up to as
a symbol, There is a great chance that ideas and developments
that take place in Nigeria will be accepted in other parts of
Africa. If things go right, Nigeria could be a whole catalytic
force for: the continent.

Dr. Lindvall mentioned Mr. Lardner's comments about gaps in
the technical education in such things as design engineering,
electrical engineering, etc. He said the trend in modern engin-
eering education is toward adaptability rather than specialigzation.
An example of over-specialization was the USSR which has some 170
discrete curricula in engineering. -The adaptability of people
in terms of fundamental education is significant. During the war,
it turned out that physicists were extremely good engineers, and
it was the broad, basic education that made this possible. The
understanding of how to attack a new problem--to transfer knowledge
from one field to another--these are the things we are trying to
incorporate in our development of engineering education in the
States. One thinks of civil engineering in a narrow context, but
there are many broad aspects of civil engineering, with broad
interplay of physical and natural sciences. Examples mentioned
were hydrology, computer data techniques, structural work and, in
tropical Africa, questions of life of structures in terms of
long~term engineering. There is erosion control, road construction,
and town planning. In mechanical engineering, there are turbines,
hydraulic machinery, control systems, automation. Automation is
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frequently a matter of competition, but there is another face

of it and that is quality control. The relation of engineering
to agriculture is the development of suitable equipment.
Electrical engineers have broadened out in the past few years
into communications, which is a broader term than radio or
telephones--in storage retrieval. This field includes lighting
and power, designing manufacturing controls, a whole field which
requires cryogenics, acoustics, magnetism, application of
electronics, etc. Another area is planning and management which
need a background in humanities and social sciences as well as
engineering.

Dr. Patterson introduced a discussion of training abroad
versus training in Nigerian institutions and raised the question
of whether a student, having completed his undergraduate work
abroad, should return home and have direct contact with the
problems and needs there before returning for a higher degree.
Dr. Brown felt that everything should be done to give the
student training in Nigeria, particularly at the undergraduate
level, and that scholarship money should be reserved for post-
graduate work which can be obtained in Nigeria, or sponsor
professorships. Mr. Okiy said it is sometimes necessary to call
a student home before he goes on for his Ph.D. They often
specialize in the wrong fields otherwise. Dr. Edozien said it
is a very complex problem. Only recently has there been any
organized training for Nigerians to study in the U,S, Many
students who financed their own studies in the U.S. studied
such things as journalism. Now that there is a clearer picture
of what they should study and what the priorities are, we have
a clearer picture of what the U.S. can do to help. When we
get back to Nigeria, this is one of the major things on which
we should have our own workshop or gseminar. One important
factor is that in some fields, such as electronics, there is no
place in Nigeria for a student to study. Whatever we do must
be a cooperative enterprise with other countries, and wherever
possible Nigerian institutions should be bullt up. Dr. Arikpo
said he had recommended to ASPAU that it would be possible to
spread the money wider by paying for part of the student's
training in Nigeria. Dr. Myers said the demand for scholar-
ships 18 increasing and resources are declining. There are
abundant opportunities for support of students at the graduate
level in the form of research assistantships. Dr. Page spoke
of another type of grant--the in-job training grant. Trainees
come to the Geological Survey to spend a year actually working.
This probably happens in other agencies and in industry.

Mr, Okigbo said students have been in training arrangements for
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many years, where universities submit li_s'ts' of individuals to
be trained., If the emphasis were put into areas where we lack
speclalists, it is possible more students could be included.
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Regional Cooperation in Africa

Dr. Lambo said there is danger of isolating Nigeria and its
problems and not relating them to continental programs. He said
he would confine himself to the Scientific Council for Africa and
its scilentific activities. IHe remarked that it was fortunate
that authorities on particular aspects of science and technology
and on economic development were present. Knowledge about growth
of population in ifigeria, its biological materials, transportation,
communication of knowledge,education,and health are of great importancein
attempting to assess what the future will hold. These subjects form
an important part of the contribution which, in cooperation with
international groups, we must make and make quickly. Why is it
necessary to have a single commission dealing with scientific and
technical research on a continental basis? Africa is the second
largest continent and claims oane-fourth of the land surface. Its
position in relation to other land masses is interesting; this may
be of great strategic and political significance in the future.
There are 125 political urits in the world and Africa claims more
than 50. Despite its size, /frica produces only 2% of the total world
output. The income per head is only one-tenth that of the industrial-
ized countries. Forty per cent of the total wealth comes from
agriculture, It is estimated that the African farmer produces only
0.5% of the output of highly mechanized agriculture. Africa poten-
tially could produce the equivalent of power produced all over the
world; of the 15 river basins on the globe, Africa has 6, and each
is shared by a number of political units. International cooperation
is needed. The most important question is, will the development
of African resources be able to keep pace with the population? Africa
must overcome a legacy of social, scientific, and economic separatism.
The boundaries which divide African states are so nonsensical that
without a sense of unity, they will be a cause of friction. Defore
STRC there was the CCTA, supported by Belgium, South Africa, etc.
Dr. Lambo explained the structure of the STRC, its functions, and
the joint projects, and the question of priorities on an inter-
African basis. The Scientific Council, which is the advisory body
to STRC, is made up of scientists from the African countries who are
nominated by the African governments. This means not only that the
top scientists provide the advice, but also that they have influence
in their govermments. The main operations are bi-lateral and multi=-
lateral programs--usually multi-lateral. CSA functions include re-
search, usually applied of a long-range nature; surveys; training
programs; aud educational programs--this takes the form of technical
and scientific publications. A major area is coordination with ECA
through specialized committees on individual programs, and free
exchange of technical and scientific information. Commissioa V
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maintains strong liaison with the other Commissions, Joint

projects include the Atlas of Africa, analysis of the salinity

of sea water, the Guinean trawling survey, psychological testing

(a pilot study in Nigeria and Senegal, which has been very successful
and will probably be extended to other African countries). Mr. Oxiy
was chairman of a session to which three African countries sent
representatives to plan guidelines for research in STRC in 19656-67,
and to carry out projects still in hand. They decided on the
following disciplines: agricultural crop research, animal production,
soil research, forestry research, arid land research, oceanography,
fish research, biological research, aquatic taxonomy, etc.; industrial
research, geological and geophysical research, building materials,
roads, solar energy and petrology, physical chemistry, The short-
term program for 1965-67 included the symposium in 1965 for the
promotion of specialists meetings in Africa, the symposium on in-
troduction of plants in arid zones, setting up centers for work on
vegetable fibers, improvement of soil fertility, fodder crops, etc.

He listed a number of bureaus: the Inter-African Soil Bureau,
Inter~African Committee on Linguistics, Bureau of Trypanosomiasis
Research, Soil Utilization, Wildlife.

lr, Hixon spoke of some of the projects in which AID is partici-
pating with STRC, The first was the Project 15 on rinderpest control
which he described; the second concerned the cereal crop project in
Africa, which is concerned with sorghum, millet, and maize. The
Vest African part of the project is a cooperative activity with STRC,
AID, and the iligeriau Department of Research and USDA. This project
is an effort to bring together the selected varieties of the crops
and do work on disease control, geographic tests, control of insect
pests, and training of personnel from the operating countries. The
project in East Africa is patterned along the same lines. Mr. Ilixon
described the trawling survey which has gone on for three years. A
final report will be finished by December 31, 1965, and will be of
special benefit to the commercial fishing industry. A soils map of
Africa has been completed and published and some distribution has
been made. Mr. ilixon said there were other projects which he was not
associated with, such as the.regional training center for English-
speaking national parks persommel. Going back to the rinderpest
project, Mr. ilixon described some of the difficulties of funding the
project, which is too larpge for. AID to fund alone. He didn't know
whether EEC will fund any of the future phases of the project or not.

lir. Lambo expressed appreciation for the U.S. AID programs and
said there were many more that lir. Mixon had not mentioned. ''e
have been worried,'" he said, "about sources for financial support.”
Support formerly came from European countries. Discussions have been
held with Scandinavian countries to see whether they could be involved
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in some multi-lateral projects. They are keen on bi-lateral aid,

and because of the nature of our request, they are going to send a
commission to examine the possibilities and see what areas they
could explore. UMost of the small countries cannot afford to partici=-
pate in major projects.

r. Nixon said that, although they are not able to give financial
support, the participating countries have given material support
and are doing their share to the extent that they can.

8ir Joseph felt the rinderpest project has the prospect of great
advances in animal industry in Africa. He likened it to the locust
control project which was very successful, but was not maintained,
and hoped that, wvhen the "'bush fire" of rinderpest was put out, the
fire brigade would be maintained. Dr. Ueller said he would tale a
dim view of AID trying to supply the money for maintaining the
rinderpest program; unless it is kept up, it might be money down the
drain.

Dr. Edozien did not believe there was sufficient coordinatioun
between OAU and the Uil agencies.

¥Mr. Lardner described the function of EEC, which is to accelerate
economic development. The transformation of economies involves in-
dustrial development, but EEC is interested in agriculture with
special reference to food. Ue don't believe that all African countries
should become self-sufficient in food or anything else; otherwise,
trade would be affected. Ve have the recommendations of the Lagos
plan, the STRC lists, etc., but we must agree on a minimum program.
We have to find the techniques of inducing the farmer to change his
production habits and patterns without waiting for literacy. I do
not think this 1s a necessary condition to transforming agriculture
in Africa; it does involve sociological research, Ve must promote
the expansion of studies of water~borne diseases. 1In building these
big dams, their cost calculations are market cost calculations, not
social calculations, These are very often overlooked, Marlkets
require transportation and there is no easier way of increasing the
transmission of diseases than by extending transportation systems.
From the point of view of the development of the entire Africanm conti-
nent, if Higeria becomes a model, then you have also to forge a link by
which there is benefit from iligeria in other countries.

Chief Del:o said the questions of food and population are of great
concern to his organization. Ille felt that it is a global problem. It
is difficult to coordinate because powers change so often. In the
question of nutrition, for instance, there is a Hutrition Commission
for Africa which is a joint body of the FAO, IO, and CCTA. The CCTA
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was changed to the Fifth Commission, and the question is who should
handle this function in view of the fact the OAU has a Third Commission
which deals with nutrition.

Dr. Lambo said there has been a great deal of effort to iutensify
coordination. One example is the specialist meetings, Of 31 such
meetings 21 were attended by representatives of FAO, WHO, etc. In
addition, many of the scientists in Africa also serve on international
committees.

lr. Okigbo felt that plant quarantine regulations should be more
seriously enforced, but assistance would be required to fund it.
With regard to the STRC meetings, he felt that announcements should go
out much earlier to permit more people to attend; and should be
scheduled so as not to conflict with university openings, etc.

Dr. de Kiewiet praised the worlishop ac one of the best meetings
he had ever attended. Ve now want to pull out the items which we
know to be important and on which we might need saome action or
decisions. There are those that must be talken care of now. Where
do we go from here? How can we best carry oa a dialogue? There are
others that are not quite so immediate, but which deal with items on
which further discussion might take place. One important item was
the manner in which scientists from outside iligeria can be of assistance.
One way would be assisting in the input of qualified, expert men into
areas where the need cannot be satisfied by trained liigerians. Vhat
delegation of problems could bea made to American institutions?

kr. Okiy thanked the members of the American Academy of Sciences
for bringing the group together to discuss copmon problems in the
development of Higeria. The workshop brought many things to our
knowledge in areas where we did not quite understand or had not
attached much importance to them, There has been some misunderstanding
between various groups in iigeria and the workshop has been a great
success as far as that aspect is concerned. l'igeria has a very great
role to piay in Africa. Apart from sending technical assistance to
other countries, just by achieving success in our own field of develop-
ment, Nigeria will be contributing to the development of other African
countries. We hope our friends in the Hational Academy of Sciences
will continue to tale the initiative in continuing our dialogue.

Dr. Lambo felt one of the most important things in the meeting had
been the opportuuity to outline a number of areas which need coordinated
effort and which should be on a national scale. He said it is obvious
that each of them is devoted to a narrow field and they have not been
able to coordinate on a national front. One immediate priority is to
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organize the lational Research Council. Then we shall have a very
important forum throush which we can act and coordinate within our
society. Another short~term priority is the continuous dialogue

among Wigerian scientists themselves. ilany of the questions discussed
here need more detailed examination when we go home. A third poiunt

is the question of strategy to be formulated by the iligerian scientists
to get across to our administrators and national leaders. Dr. Yeller
raised the point that when a person becomes a specialist in onc area,
he wants to remain in that area. WUe are not such specialists, but
leaders. Our roles muct change from time to time to malie more
effective use of the potential leadership in iligeria.

Dr. Lambo: I think this has been a wonderful experience for all of
us and we ere extremely grateful to the liational Academy of Sciences.
Ve will need good will and cooperation and give aud take and a lot

of planning on our side. From the point of view of long-range plann-
ing, I feel that much more intensive cooperation between the lligerian
and other communities must take place. It may be, as time goes on-=
especially when we have our two organizations (iJAS aud HRC) in
lligeria--that two committees could go into greater detail. We could
form a joint committee of our two scientific communities, with other
outside bodies, to explore and discuss and act together on priorities.
They could meet once or twice a year. Your group could come to Africa
or our group could come to the U.S. and tall: again. Joint action

in one or two fields may cement our relatiouship in a more coucreate
way, and we hope it will grow aud go on and will bear fruit ia many
vays that we do not even imagine now. ...this meeting will form a
model for other parts of Africa and other governments in Africa.

e believe we shall achieve a great deal through mutual cooperation
and exchange of information, and a great deal of cross-fertilization
of knowledge. Ue shall work very hard in iligeria, not only to start
the two institutions, but to get together informally from time to
time to review this and to bring our thoughts in line with what should
be done in HWigeria.

Dr. Brown: The scientists of our Academy have been groping for some
time trying to find some mechanism by which they might devote their
energies to some of these serious problems and so that they might
cooperate effectively with colleagues in daveloping countries. lle

have had discussious betweea our Academy and AID, and there is a growing
awareness in parts of that agency of the importance of research aud
development in the whole process of economic development. I would

hope that we can explore together the possibility of our forming a

joint group~-much like this group here. At first it might be informal
until you are able to formalize it through a research council.
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This group would have two major obligations initially. First, it

would be useful if such a group could attempt to assess what the
research and developments of Nigeria are likely to be as a function

of time. These are difficult to assess and should be taken sector by
sector. Ve may wish to form special panels in agricultural research,
highway construction, geology, marine research, etc., and to make as
realistic an assessment as we can over a two-year period. Then, using
this assessment, attempt to formulate recommendations as to how best
those needs micht be met. I would visualize that this group would also
assess the engineering needs of the country. Once these recommendations
are made, I would hope that the Higerian group would attempt to inject
this thinking within its own government and that our group could see
what our government, the foundations, and universities could do to help
meet part of those needs. Ve would be prepared to put a staff man on
this. I hope that each group could have a chairman and a staff maa.

It is important that the people you put on your committee be close

to the government-~a hish level person from the linistry of Zcouomic
Planning, the liinistry of Education, é&c. There is no point in making
recommendations unless they are brought to the attention of the highest
authorities.

Sir Joseph described the changing attitudes in Great Britain
since colonial days, and expressed the hope that Great Britain would
be able to start on an equal footing with the U.S. in assisting in
the development of the new African countries on an equal partnership
basis. He hoped that Britain could make a contribution in youns men
who would be willing to spend at least part of their lives working in
developing countries. The Royal Society has talien the line that
one of its functions is to foster the movement of men rather than the
movement of money. Overseas work should be on a long-term basis
simply because a lot of things cannot be done in a short time. The
really important thing is the exchange of people. One way of doing
this, for instance is provided by the Leverhulm fund to send Ph.D.
candidates out to do research in the developing countries.

Dr. lijoku said he understood that the loyal Society had leverhulm
professorships as well as scholarships, and wondered whether such
professorships might be supported in Wigeria. llost research institutes
in Nigeria have counterparts in the U.,S. and the U,K, who are doing
similar worlk. Could they form some 1linl:s? As to partnership, in the
U.S., for example, there are many research contracts with iligeria and
other countries. Is it possible to ensure that these projects are
linked to people in iligeria so that the training aspeccts can be fully
exploited? Thesce types of linl:s and associations will require that
someone in Iligeria initiate them and as!: for them. We hope our two
new organizations will be useful although we do not expect too much from
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them initially. We will require advice and encouragement such as

we have had at this meeting and hope we can call on the NAS and

the Royal Society for help. We realize that the responsibility lies
with us to get our scientists and administrators together to hammer
out our program.

Dr. Weller emphasized that we are focusing on people and the
production of outstanding people will have more impact than staffing
institutions. There must be long-term opportunities for careers in
assisting our fellow men around the world. A word of cauticn is com-
pelled here because it would not be fair to let Nigeria get its hopes
too high. Something iike 10 to 20% of budgeted faculty positions are
vacant because we can't find suitable scientists. The same is tiue
in the public health field. There isn't a developing country in the
vorld that doesn't want help and the supply of people is very thin.
Here is where you can help us. We have a dedicated group of young
doctors who need to be shown opportunities for a very satisfying
career. At Harvard, we have single-minded medical students who have
been sent abroad. They can't do much, but if, in a2 long-term view,
you may stimulate them to make a lifetime career, then you are
investirg in the future.

Dr. Edozien said that, as a result of this meeting, Nigeria
could not expect an immediate increase in the amount of technical
assistance. However, the meeting has enabled us to see problems
in better perspective. We can consider how best to utilize the same
amount of aid more effectively, and that would be a great achievement.

Dr. Jones spoke of another resource, aside from AID .and the
foundations, which the Nigerians might tap, and that was the growing
interest and awareness of American universities and scientists in
many disciplines with the problems of the rest of the world. We
should sell to American universities that this is an activity in
vhich they must engage and a place where there is a real and criti-
cal need and that the contributions made to our institutions would
equal those made to the Nigerian institutions.

Mr. Lardner said we are not talking about research for the
sake of research, but for the benefit of society. If we forget
these things, we may vaste our resources. With the expansion of
technology in the developed countries, we cannot expect a continued
supply of skilled people to the African region. Unusual methods
have to be found to accelerate the develcpment of scientists and
technology.



-60-

Dr. Arikpo said he had been interested in the fact that the
university people at the meeting had recognized the necessity to
adjust training programs. He hoped that the report of the workshop
would be made available to Nigerian universities because not all of
them were represented at the meeting. My Commission has been very
concerned about many of the problems of training discussed at the
meeting here, such as special summer courses, teaching at secondary
schools during vacations, and changing the pattern whereby 60% of
the students are in humanities and only 407 in sciences.

Dr. Munger was interested in Dr. Onitiri's remarks about
setting guidelines for visiting scholars and wondered whether one
of the Nigerians might discuss this at the forthcoming meeting of
the African Studies Association and say something about the possi-
bilities for research.

Sir John said another source of trained people might be among
junior research Fellows, such as those at Cambridge. When established,
the Academy of Nigeria might establish fellowships to attract these
people.

Dr. Brown said he would not like to see the meeting end without
coming to a tentative feeling as to where and when the dialogue might
continue. He suggested that it might be continued in Nigeria in
February or March 1966. Perhaps by that time the Nigerian Research
Council will have been established and this could be in cooperation
with the Council; otherwise, it could be on an informal basis.

Dr. Munger said there is a lot to be said for not having the
meeting in Lagos, but for having it in another African country.
Dr. Brown suggested that someone be appointed with whom arrangements
could be made for the meeting. .

Dr. lambo said they had already discussed the possibility and felt
they should discuss the matter in Nigeria and get the views of the
Government when they returned. Then within a few weeks, they would
‘communicate with the Africa Science Board.
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APPENDICES

RAPPORTEURS SUMMARIZATIONS
OF VORKSHOP SESSIONS

Note: None of the followuing
rapporteur reports has been
reviewed by the authors, and

in some cases, it was not
possible to identify the author
vith eertainty.
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Report of Session on "Development of Scientific Personnel:
Education and Training'

by Dr. John J. McKelvey, Jr.

During the session on the training of scientists, Dr. Njoku called for
action items and recommendations as to what can really be done toward the train-
ing of scientists. This led to a discussion of middle-level training, and
Sir Joseph spoke of getting freedom from the Sixth Form and allowing Fifth Form
students into the universities. This led to a discussion of improving middle-
level training, and Dr. Okigbo recommended strengthening secondary school
training. Dr. Lambo added to this, suggesting that the institution of summer
school and short courses be started. He suggested that junior colleges be
developed devoted to science, to replace science courses in the Sixth Form,
and the initiation of a two-year diploma course in technical subjects. Dr.
Onitiri commented that Nigeria is possibly not using its facilities as well as
it ought, and that,during vacation, students should teach in high schools.

Dr. Edozien suggested, for the short term, to develop Sixth Form courses, but

to have two-year scientific training in the O level for the training of students
who would go into middle-level professions. Dr. Ayida compared courses of the
Sixth Form and suggested it was three times as expcnsive to do this in the
university. Dr. Edozien urged the establishment of Nigerian post-graduate
studies. Dr. Arikpo commented on the brain drain, but subsequent discussion
showed it was less of a factor today than it was earlier. Dr. Edozien suggested
the creation of more internal fellowship possibilities. Certain schools have an
abundance of students.

Mr. Lardner stressed the need to modernize university courses. He
emphasized the importance of industry entering into the training field, and
spoke of the ECA study on the present curriculum.

Dr. Weller reminded us that we had only talked abcut universities and
research institutes, and that there 1is another type of organization--the service-
type institution dedicated to applied science. Such organizations could give
in-training apprenticeships. Dr. Lambo pointed out the problems of degrees
and the importance of degrees to Nigerians attempting to find positions.

Returning to the general manpower situation, Dr. Brown suggested that
the growth rate in the production of scientists and engineers has been about
10%, and the maximum is about 307 per year. He went on to say that to achieve
this, two things are important: importation of teachers and development of post-
graduate studies--all perhaps in the field of agriculture. He proposed that a
subcommittee be formed to study ways and means.

Dr. de Kiewiet asked for descriptions of Nigerian universities, and
Dr. Edozien spoke of the University of Ibadan, saying that it is not as con-
servative as it might seem. He also pointed out that the University is trying
to get around the degree situation in spreading degrees into technical subjects
as vell as academic subjects. Dr. Okigbo described the growth of the University
of Nigeria at Nsukka. A general studies course dividéd into a four-year program
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was in effect. Dr. Njoku described the University of Lagos and expressed his
reaction against too much specialization and too small student bodies. He felt
there was a trend in the development of a curriculum in the American pattern.
There was discussion about the Sixth Form, but no conclusions were reached on
where the Sixth Form education would fit into the future.

Dr. Munger brought up the question of what is really the capacity of the
universities and whether five universities are sufficient. Dr. Lindvall asked
about the fate of Sixth Formers who do not go on to universities. The question
of importance of the development of a science policy was mentioned; otherwise,
it would be useless to train scientists.” There was also discussion of whether
research priorities should be in the agricultural field or atomic energy, etc.
In this general area, the matter of manpower needs came up. These should be
specified and some data from the Lagos Confereance was presented. The situation
in Nigeria at the present time is that there is about one scientist per 50,000
population. The target would be 11,000 for Nigeria by 1980. There are only
500 at present. Dr. Njoku emphasized the importance of an appropriate climate
for producing scientists at all levels of education. The question arose
regarding graduate school education, and it was felt it should be supported.

The cost factor was raised and it was felt that the development of graduate
schools should come about slowly.

Dr. Okigbo said the figure of 1/50,000 is a general average for all of
Africa, rather than for Nigeria.
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Report of Session on "Division of Labor
Between Universities and Research Institutes:
Contributions of Universities to Economic Development

by Mr. A. A. Ayida

Sir John outlined the role of universities in research. He mentioned two
categories in basic research and he cited examples, such as nuclear physics,
vhere the results came much later. In the second category, technological interests
are paramount. He contrasted the role of the universities with that of the
research institutes which covered areas too large in scope for the universities.
Sir John spoke of experience in the United Kingdom which showed that new insti-
tutes should be located near or inside universities. The advantage of this
includes the fact that institute staff could teach and hold honorary posts at
universities, while the university staff could undertake research in the insti-
tutes; both could share the physical facilities such as libraries.

He spoke of some of the problems in worliing out the relationship betveen
universities and research institutes. For example, university professors are
sometimes reluctant to see their graduate students working in research institutes.
He recalled Harwell irn this connection. Universities can and do contribute to
development. Dr. Onitiri supported Sir John that the primary function of uni-
versities was in the field of training and research and that of the research
institutes was in applied research. Judging by Nigerian experience, he thought
that universities and institutes tend to cooperate and collaborate vhere the
institutes are university institutes, but not in the case of non-university
institutes. Dr. de Kiewiet spoke in support of the position tcken by Dr.
Onitiri and Sir John. There should not be a rigid division of labor between
universities and research institutes. The cost of training a student in Nigeria
was 50 times the gross national product per head, whereas in the United States
it is one to cne. He explained the land grant college system. There must be a
free flow of personnel and ideas between universities and research institutes
and government and the community at large. He advocated continuous dialogue in
this field.

Dr. Arikpo agreed there should be no real division of labor between
universities and research institutes. Research institute work is often dull
and routine. One vay of overcoming this is to encourage free flow of staff
between the insitutes and universities, and each of the five universities in
Nigeria should be closely associated or should sponsor one or more existing
research institutes. He agreed that new research institutes should be sited
at one of the existing universities.

Dr. Page pointed out that in his discipline, the Nigerian Geological
Survey Department has done admirable work. The U.S. experience has been that
students work in the government departments during vacation. Geological re-
search is too expensive to be divided into pure and applied categories. Dr.
Thomas agreed that this also applied to water resources. A water survey could
be one of the service institutes. Dr. Brown spoke of experience in India where
there are numerous research institutes isolated from the universities and not
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doing so well. Dr. Edozien suggested that the Nigerian Universities Commission
make funds available to the universities for committed research. Mr. Lardner
said subjects in Nigerian universities tended to be on conventional lines. He
advocated an intellectual assault against the policy-making elite. Dr. Okiy
pointed out that research facilities in the institutes were available to univer-
sity staff, but had not been fully utilized. The university staff tended to look
down on the institutes. Dr. Okigbo added that research stations in rural areas
lose staff attracted to the urban areas. Chief Deko agreed that unlike

developed countries, Nigerian universities tended to have the men and research
institutes the money. Personalities counted a lot in arrangements of this kind,
and he recalled his experience in Western Nigeria where a road had to be used

to separate the directors of two adjacent institutes. Dr. Myers cited the need
for studying the various factors responsible for high costs of education in
Nigeria. It was later pointed out that references to research institutes include
government research stations and departments and other government research
activities.
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Report on Session on "Contributions of Academies
and Research Councils to Development of Academic and
Governmental Research Bearing on Economic Development

by Dr. Okoi Arikpo

Dr. Njoku, who opened the discussion, said Nigerian scientists were avare
of the need for a national organization responsible for the establishment of
scientific policy and the coordination of research activities. At present, he
said, research activities go on in universities, federal departments, and re-
search institutes vithout any coordination. The Federal Government of Nigeria
has established a Ministry cf Research concerned primarily with agricultural
research. Medical and industrial research could take care of themselves. Two
types of organization are planned: the Government-sponsored Research Council
and the Academy of Sciences at a non-government level, with interlocking member-
ship. He said there vere some necessary and important features, namely, simpli-
city of orgarizaticn in order to avoid complicated structures, that the organi-
zation should be acceptable to the centers of power, and that the difficulties
were social and political in nature. He wondered whether Nigerian scientists
were on the right lines and asked for advice.

Sir Joseph agreed with the two-type arrangement proposed, but said he
thought it was good to have a research institute with a director and concerned
with directed research, but that an academic body which tried to direct research
did so at its peril. Uncommitted research had to have long-time objectives
vhere applied research had to be directed toward specific purposes. The academy
would fertilize the work of the research council. On the question of the im-
portance of the academy's being non-government, he referred to a number of
examples, referring to the West Indies and India, and showed how the West Indies
organization differed from the Indian organization. He then went on to the case
of the Royal Society which is in contact with the government and advises them and
also the universities because many of the members of the Royal Society are also
teachers. He referred to the problem of academic freedom and said that this
should go with academic responsibility, and illustrated the damage that could be
done where freedom did not take into account responsibility.

Dr. Brown gave some illustrations of how to achieve the most effective
relations between the research council and the academy. He thought the problem
was how to combine effectively the anarchy of the scientists who do not want
control by government with the planning propensities of government organizations.
He gave some examples of the organization of the National Research Council of
Brazil, and said there was very effective planning representation from the plan-
ning ministry and the universities and that the President had the power to
appoint a number of scientists representing geographical areas. Then he went on
to show the position in the U.S. vhere the Academy was formed 100 years ago, and
was for a long time ineffective because of wrangling about elections. The
National Research Council was formed at the time of World War I. Each govermnment
agency develops its own research organization, but the Office of Science and
Technology which advises the President also helps in coordinating all research
work. The Academy itself has no power, but is advisory, and because of its
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membership, its advice is listened to both by government and other research
organizations. The Academy is a conscience vhich gives advice whether asked
for or not, and has considerable influence on policy. He referred to the
organization in the Soviet Union where research is in the hands of the Academy

and quite divorced from research in the universities, so there is very little
interaction between the two.
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Report on Session on '"Contributions of Academies
and Research Councils to Development of Academic and
Governmrental Research Bearing on Economic Development

by Dr. Harold E. Thomas

Sir John pointed out that there are ifour research councils in the U.K.,
plus research instituies where suggestions are made by the Office of Scientific
Policy. 1Ile considered this diversity inevitable. Dr. Lambo agreed vith Sir
John that academic responsibility is essential. To have autonomy is preferable
to regimentation. Results are achieved by administrative effort. Dr. Okigbo
asked for discussion on the composition of a research council. Federal responsi-
bility is for basic research and regional research is applied.

Sir Joseph spoke of the organization in East Africa and Sudan which has
U.K. advisors. They have an international advisory committee which will possi-
bly be changed to become more in line with the ties in East Africa. He stressed
public education by organizations such as the Association for the Advancement
of Science. The academy should be represented in research councils and research
councils should respect academy achievements. Drs. Ayida, Okiy, and Njoku indi-
cated that scientists are important and they propose government decisions.

Dr. Munger asked what proportion of scientists come from Northern Nigeria.
About 250 are Nigerian and the rest from the nortia. An association of science
in Nigeria was established in 1959.
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Report on the Session on '"Public Health'

by Dr. T. A. Lambo

The main talk was by Dr. Edozien who described the attitude towvard
health of the Govermment of Nigeria. He sketched the broad role of medicine
in society and as an important investment item. It has been regarded as a
social service. He drew an analogy between the attitude toward medicine and
the attitude which used to prevail toward education. Education was retarded
because of this attitude and now is regarded as essential.

It is not easy to determine the role of health in the ezuncmy. He cited
the lowv expenditures in health, vhich consist of only 5% of the total national
expenditure, and this sum is mainly spent on medical education rather than on
medical services. Of the E3-million spent on medical services, E2-millon is
spent on Lagos alone; the rural areas are completely neglected.

Three categories of assistance have come into Nigeria: (1) U.S. AID;
it is difficult to get U.S. AID to help with major health problems. (2) Ford
Foundation; it is also difficult to obtain help from them with health programs.
(3) Rockefeller Foundation, which has been the major source of funds for health
programs. He emphasized that one of the contributions the workshop. could make
would be ‘to reemphasize the investment nature of health to government, private
agencies, international agencig¢s, and national agencies (e.g., NIH). He went
on to give a picture of the health situation in Nigeria, mentioning the parameter
of infant mortality. Taking Nigeria as a wvhole, 240 per 1,000, or more than
one-fourth of all children die before their first birthday; 407 of all children
die before the fifth birthday. A second parameter mentioned was morbidity rate;
15-20% of adults have malarial parasites and a greater proportion have worm
infestations. All of these sap vitality. The needs are so great that resources
have to be shared proportionately to meet the needs.

Dr. Edozien posed the gquestion whether Nigeria's meager resources should
be put into curative or preventive services. The needs are great in both areas,
but in the long run, the public health, or preventive, services are the most
important. In some cases, one doctor can and should be able to integrate the
two segments. Public attitudes and political considerations influence the
expenditure between curative and preventive services. Enlightened public
opinion is necessary to strike a balance.

It is difficult to find out the numbers of doctors in the country. The
estimate is about 1,500 to 2,000 doctors, or about one to 30,000 or 35,000
persons. Many of these are concentrated in large towns such as Lagos. We need
to train more doctors; anything less than one doctor to 5,000 persons will not
be effective. The cost of training medical students is high (E2,500 per annum
per student), and it takes five years to train a doctor. There are two approaches
to solving this situation: (1) to abandon, for the time being, the orthodox
training program and adopt, for example, what the USSR did in giving a short-
circuited crash training program of three to four years; and (2) to train students
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as auxiliary medical staff to work under a doctor as part of a team to provide
health services to the community.

In addition to training doctors, auxiliary medical teams, nurses, and
technicians, more money should go into research. You cannot divorce training,
research, and service to the community. Research should be undertaken on pat-
terns of diseases, relationship between environment and disease, operational
research (a multi-purpose team could be trained and used here), and basic re-
search. Only E102,000 was devoted to medical research in 1963 out of k1,500,000
voted for research in all fields.

Dr. Weller felt the term, public health, should be clarified. The
philosophy is to keep a persoan vell within his community. He went into the
concept of community conscience. Some economic planners have felt that better
public health has led to population pressures; therefore, they prefer not to
concentrate on public health. Dr. Patterson felt this point was very important.
Those responsible for birth control measures are more willing to function tvhen
longevity is assured by public health programs. Dr. Edozien said that, at
present, 30-607% of Nigeria's human resources are doomed to die before they can
contribute to economic development. It will be important to have figures on
the effect of disease on school attendance, on the efficiency of the individual
child, and on the educational system. Adults are also affected. Health is a
political commodity. Research on disease distribution and the natural history
of various diseases is vital in order to obtain help from the leaders and also
to put health into its proper perspective. If one is going to improve health
in Nigeria, it will require judicious application of available knowledge and
continuing research into many areas. With regard to malaria, for example,
Nigeria is sitting on a time bomb. If a resistant strain should develop, this
could paralyze the entire economy of the country.

Dr. Weller said that each doctor should have the maximum impact on his
community in the field of public health. As to medical school curriculum, he
felt a compromise should be worked out where necessary, but if possible, it
should be predominantly African. Nev status symbols should be worked out and
community health leaders should have equal prestige with surgeons.
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Report of Session on '"Research on Nigeria's
Industrial and Natural Resources:
Water, Minerals, Power, Fish, etc."

by Dr. Joseph C. Edozien

Mr. Okiy opening the discussion, gave an historical account of the
development of research on natural resources in government departments (federal
and regional), research institutes and university departments. Contrary to the
impression which might be created by the large number of organizations involved
in natural resources research, much has been done beginning with the Council of
Natural Resources in 1950, to coordinate research. Although the Council went
moribund, the four technical committees--Agriculture, Forestry, Fisheries, and
Veterinary Medicine which were created have survived and continue to meet once
or twice annually. It is hoped that the proposed research council will take
over the responsibility of coordinating not only the research on all the above
sectors, but the total research effort of the country.

Federal agricultural research has been primarily concerned with food
crops, mainly plant breeding. New varieties of rice have been produced at the
Rice Research Station at Pategi and all rice grown in the region comes from this
station. Although rice production was negligible before the war, production now
is between 250/300,000 tons/annum. Cassava yield has been increased 2/3 fold
and maize 4/5 times by introduction of new varieties, although this high-yield
variety of maize was more suitable for animal feed than for human consumption.
Entomological research, e.g., work on yam beetles, was also in progress at the
Agricultural Research Institute at Moor Plantation. Other federal research
institutes or stations include the Veterinary Research Institute, Forestry
research, Fisheries, Nigerian Institute for Palm 0il Research (NIFOR), Nigerian
Cocoa Research Institute, Trypanosomiasis Research Institute, Stored Products
Research Institute, Federal Institute of Industrial Research, Meteorological
Research, including Agro-meteorological research.

NAIFO was inherited by Nigeria from the West African Research Organization
in 1962. Since 1945, it has been developing new varieties of palm and all the
palm oil produced in Nigeria can be derived from 1/10th the area occupied now by
the wild varieties. These new varieties start to fruit within 2-3 years,
although they take 7-8 years to reach maximum yield. CRIN has also done much
to produce higher yield and quicker maturing varieties of cocoa. Creation of
a Rubber Research Institute is under consideration.

An International Institute of Tropical Agriculture is now under plan and
will be a joint venture between the Federal Govermment, Ford Foundation, and
Rockefeller Foundation.

There are several fields in which research is urgently needed. These
include: soil fertility, irrigation, food storage, food processing, animal
breeding, agricultural engineering, horticulture, fish culture. Although
the Canadian Govermnment assistance has enabled a short survey of a small part
of the country, a soil survey of the entire country is very urgently needed.
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Dr. Page said he would deal mainly with non-renewable resources, such as
minerals, fuels, construction materials. Nigeria has probably passed out of the
prospecting stage and to find ore deposits, she must now use techniques which are
not easy. Progress is often very slow, e.g., oil prospecting started since 1957
but only recently was oil found in commercial quantities. In the United States
new deposits of gold, copper, and phosphates have recently been found in areas
which have been gone over several times by geologists. Geology also makes it
possible to find underground water. DMuch remains to be done in geological survey
of Nigeria. Only half of mapped area has received some study and only 25% has
been completely studied. The work involves both basic and directed research and
is best done under aegis of a department of geological survey. Geophysical and
geochemical aspects should receive attention,

Nigeria needs many more geologists than she has at present. Emphasis
in training should be in producing field geologists witih some laboratory experi-
ence. Arrangements should be made for Nigerian geology students to spend their-
long vacation with the geological survey department.

Importance of inventory of geological resources and of water geolozy
were stressed.

Dr. Lindvall spoke about power, especially electric power vhich he
considered to be the liey to much of the development process. He pointed out
the need for long-range planning in the provision of pover since supply often
creates greater demand, and from the experience, say, of the Tennessee Valley,
it will probably not be too long before we find that hydroelectric generating
scheme at Kainji Dam cannot meet all of Nigeria's needs. O0il and gas are
alternatives to electricity and in some respects have operating advantages.
Special attention should be given to rural electrification: if provided, farmers
will use it and it will iead to new developments, e.g., food storage. For
transport, he thought that emphasis should be on oil and that electrification
should be postponed until the volume of transport increases much beyond the
present volume. He also touched on the following points: (a) Need to consider
economic protlems over longer periods instead of in the short term; (b) Need for
study of the chemical content of natural resources, both mineral and agricultural;
(¢) Need for finding ways of utilizing by-products from natural resources which
may otherwise go to waste, e.g., alcohol from the apple parts of cashew nuts;
(d) Study of marketing problems and especially the possibilities of expanding
local market by improving the people's purchasing power; (e) the problems of
erosion, flood control, and soil conservation; (£f) Industrial research support
for small industries.

Dr. Thomas spoke about water. He opened by describing the proposals for a
lake research institute in connection with Kainji Dam. The importance of this
kind of work is now well recognized and the aspects of research hoped to be
covered are far more comprehensive than was undertaken at Colorado. On the other
hand, hydrologic data collected before the project starts is not as detailed or
over as long a period as in the Colorado project. He emphasized the need for
continuing effort in collecting these data after the dam has come into operation
and emphasi:zed that although external assistance may help, the efforts should not
be entirely dependent on outside aid. He also spoke about problems of conservation
and the need to find various ways of putting waste to useful ends. Disposal of
non-organic waste is becoming a serious problemn.
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Mr. Ayida named the major sources of power as electricity, petroleum, gas,
and coal. The Nigerian coal industry had been looked upon as a dying industry,
but the decision to start an iron and steel complex, together with recent re-
search which has shoun that Nigerian coal, which was not of coking quality, could
be used, has changed the picture. He considered that there was need for Nigeria
to have a national fuel policy, but pointed out the necessity for periodic review
of this policy in the light of new developments. The petroleum industry was
growing rapidly and by 1968 petroleum exports will provide about 1/3 of Nigeria's
total export earnings, estimated at E300 million. Efforts should be made to
develop a petrochemical industry, especially fertilizer production. Attention
should be given to the use of Nigeria's natural resources in the development of
industries, e.g., a few years ago aluminum electric poles were imported, but
now it is possible to meet all pole requirements by treating local wood. Other
problems which require investigation are marketing, organization and methods
with a view to improving efficiency. He spoke of the relation between ECN and
the nev Niger Dam Authority and thought that ultimately the Authority may take
over all aspects of electricity generating, while the ECN becomes the distributing
and marketing authority.

Mr. Lardner spoke about the importance of building up an inventory of
natural resources, the need for modern management techniques to be used in public
enterprises, and the need for giving urgent attention to increasing local food
production. The example of fish was cited vhere Nigeria was spending 8.5 million
pounds of its foreign exchange for fish imports.

Dr. Onitiri emphasized the importance of building Nigerian industries on
the basis of the country's agricultural and other raw materials. He said this
policy should be undertaken in three directions, namely: (a) processing of
purely domestic crops for local consumption; (b) local production of import
substitutes; and (c) processing agricultural and other raw materials for exports.
He said that economic development implies changes in the structure of production
in favor of processing and simple manufactures. If this was to come about
smoothly, the structure of foreign trade must also chaange in the same direction.
But there were difficulties in this regard because of the obstacles to the
importation of processed and manufactured goods in the developed countries. He
sald that it was necessary for the developed countries to change the structure
of their economies away from agricultural processing and simple manufactures in
favor of industries correspcnding to a higher level of technology. 1In this way,

-he said, it would be possible for the developed countries to give free access

in their markets to the processed and semi-manufactured exports of the developing
countries. Stressing the importance of this idea, Dr. Onitiri indicated that the
developing countries could no longer earn enough foreign exchange from raw mate-
‘rial exports and that therefore it was necessary that these countries be allowed
to develop their exports of processed and semi-manufactured goods. 1In this
connection, he referred to an idea which he recently expressed at an international
meeting to the effect that it may be more helpful to the developing countries

if some of the funds available for lending to these countries (by governments

and international agencies) were devoted to assisting the shift of industries

in the developed countries from processing of imported rav materials to those
more complex lines corresponding to a higher level of technical achievement.
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Dr. Brown brought the abstracts of Dr. Chapman's paper on fisheries to
the attention of the workshop.

Dr. Njoku, referring to the relation of the ECli to the new Niger Dam
project, said that new countries must make mistakes and hoped that they would
learn from these mistakes. He pointed to the need for basic biological studies
which may not have immediate application, but would pay in the long run. He
described Nigeria's participation in the International Biological Program vhich
could contribute especially to training of personnel and to standardization of
the methods of measurement. There was need for more active participation of
young Nigerian scientists in international programs for oceanographic research.

Dr. Arikpo emphasized the need for the proposed research council to
coordinate all aspects of research and development and not limited only to -
regearch on natural resources.

Chief Deko said that planning should not be in vacuo and effort should be
made to relate increased production of agricultural produce to the possibility
of alternative uses of materials. The question now being asked about rubber was
raised of cocoa several years ago and had heed been paid to this question
earlier the present situation regarding cocoa might have been avoided.

Dr. de Kiewiet spoke zbout the need to loolk into the problem of foreign
trade. He could detect some unexamincd assumption that industrialization was a
good thing. New factors must be taken into account in looking at this problem.
Examples are the capacity of industrialized countries to deliver manufactured
goods at low prices, the lov investment capital of the developing countries and
their unfavorable balance of trade. It should be remembered that industriali-
zation does not necessarily produce jobs. Automation and improvement in mana-
gerial skill have made it possible to increase in numbers of persons employed.
He cited the example of Venezucla where unemployment was growing despite a
steady rise of 67 per annum in the GNDP. Industrialization of the countryside
to prevent premature urbanization of Nigeria and methods of incorporation of
available low-level technical skill were problems that needed urgent attention.

Mr. Okigbo thought that the outlook for rubber was more optimistic than
had been indicated because vorld production was not likely to outstrip demand
for a long time. There vas in particular increasing demand for hevea rubber.
Cocoa demand, on the other hand, appears to have stabilized and this is why the
cocoa problem is so serious. He stressed the need to investigatec the problems
of land consolidation, the expansion of agro-meteorological studies and the
advantages of plant exploration teams visiting other West African countries.

Mr. Lardner, speaking about manufacture of substitutes for natural products,
said that recently a sisal substitute has been synthesized, and this threatened
the economy of Tanzania. There was urgent need for intensified research on
building materials and road surfacing materials.
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Report of the Session on '"Economic Planning
and the Use of Data from Agricultural Research"

by Dr. W. M. Myers

Mr. Ayida thought it would be most appropriate to deal with the relation-
ship between economic planning and research in Nigeria.

He referred back to Dr. de Kiewiet's comments concerning industrialization
of the rural areas in contrast to urbanization, and recalled the proposal of
Schumaker at a meeting in the U.K. that developing countries need an intermediate
level of industrialization. Intermediate technology will not neglect most modern
devices and machines, but will not depend upon them. A criterion proposed was
that the capital investment per work place would not exceed B100. This obvi-
ously would not work, for example, for road construction or stcel manufacturing.
But it will be concerned with small consumer products, agricultural machinery,
etc. This throws the problem back to the scientist to develop techniques that
increase, as much as possible, the amount of labor required vithout reducing
the efficiency of the machine. In modern industrialized societies, the effort
is to reduce labor requirements, which is opposite to the nceds in a developing,
labor-rich country.

In Japan, in attempts to adopt Western technology, there were colosscl
failures, but in the process of adopting, they developed intermediate technology.

Mr. Ayida then noted some problems facing Nigerian science: (1) the
social and educational climate of the developing scientists is such as to:cause
their horizons to be limited to problems of climbing the social ladder; (2) social
forces, such as extended family responsibilities and tribal loyalties, inhibit
the scientist in-his work, diverting his attention from single-minded pursuit
of science; (3) economic limitations limit the opportunities and incentives for
research to be conducted on the job in various kinds of industrial processes,
for example; (4) Nigerian scientists are often divorced from the community and
cannot appreciate the needs of society--of the farmer for example; (5) the lack
of scientific climate causes lack of imagination and of inquiry into the unknown.
" The child is not encouraged to inquire about things--to ask questions.

The job of the planner is to allocate scarce resources among many urgent
needs. '

In regard to substitutions for exports, it is not often rcmembered that
the ngerian economy vill soon be self-sufficient in a number of areas, such as
textiles, foot-vear, cement petroleum, and brewvery products.

It is very difficult for the planner to have to deny support for some
essential job simply because there are more essential jobs. He believes that
the narrower the discipline, the more certain the proponent is that it is
more important than anything else. Often there are internal conflicts among
needs within a group so that all cannot be met.
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In 1962-64, the total research expenditure, excluding that in universities,
vas k3 million. This was 0.5% of the govermnment gross income and 0.14% of the
GNP. 1In view of these figures, it is not a real question vhether the government
is doing enough for research, but rather whether the support is properly allo-
cated among areas. In 1962-63, 65% of GNP was contributed by agriculture, and
this is increasing by 4.3% per year. In contrast, there is a 8.6% increase in
the non-agricultural sector.

In considering allocation of available resources, there is an almost
insurmountable problem of communication betveen scientists and the rest of the
community. The solution is not simply the creation of an institution, but to
bridge the gap between scientists and non-scientists by means of seminars such
as this. The Nigerian scientist has to come down from his ivory tower to par-
ticipate more in the community effort. The planner and scientist must be on
the same, rather than opposite, side of the table, seeking solutions to mutual
problems.

Dr. Okigbo said agriculturcl conditions in Nigeria developed many years
azo. There have been many changes in social conditions, populations, etc.,
with exposure to the western world, but agriculture has changed very little.
Nigeria suffers from lack of adequate agricultural and demographic data. There
is need for a demographic institute or a statistical institute operated, perhaps,
by the universities rather than by agencies of government in order to ensure
more reliable census data. There is a lack of reliable agricultural economic
data on which to base planning. Some of the agricultural research done in
Nigeria has been more sophisticated than required. For example, only recently
has there been research on how long a cutting of cassava is to be kept before
planting. LCxtension work was intensified only after regionalizotion. More
data are available on cash crops than on food crops. Therefore, there is often
not enough information on food crops to transmit to farmers,

Fragmentation of research is caused by lack of contact and planning among
research workers. There is need for tcams of research workers. Tor example,
for soil fertility research, scientists in soil chemistry, soil microbiology,
etc., are needed.

Restrictions on publication and delay in publication and release of
research results limits effectiveness of rescarch and extension. Many research
departments have annual reports, but these are usually twvo years behind. There
is need to dig out much research information that is nov buried in files of
various. stations.

Research projects often have no bearing on national needs. Some have
been research designed to provide data for Ph.D. degrees.

Not much is known about present local farming practices. For example, it
is kknown that farmers practice mixed cropping, but the composition of the mixtures
or the continuity of that composition is not known.

Frequent changes of research assignment cause inefficiencies. Liaison is
needed between research and extension workers to ensure that the most recent
results are interpreted for and available to extension workers.
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Insufficient training of extension staff, especially considering that
they must deal with illiterate farmers, also limits effectiveness.

Traditional psychological problems limit adoption of improvements--for
example, introduction of a yellow, semi-flint, but high-yielding variety of
maize failed. Local corns have been floury and introduced types were flint,
semi-flint, or dent. There are problems in demonstrating the superiority of
varieties, practices, etc., to illiterate farmers. However, they will accept
new practices when they can see that they are superior. Farm settlements are
a good idea, but little information has been available to give them on growing

_food crops or on soil management. There is need to start experimental programs
along with farm settlement to check on the validity of methods recommended.
fgricultural settlements and other programs are often carried out by civil
servants, expatriates, etc., without much use of competent people from the
universities. Mechanization on a large scale is valuable only, for example,
in cooperatives, not to the small farmer. More research is needed on adapta-
tion and development of small tools.

Mixed cropping limits development of a canning industry. There is need
to find ways to grow single crops over large areas.

The ‘regional nature of research p-ojects delays availability of research
results to farmers. Trials are not located widely over the country or region.
Variety trials in some crcps are distributed, but crop management experiments
may be limited to one or a few locations. French territories research results
usually are not available to Nigerian scientists because of language.

Sir Joseph expressed great interest in Schumaker's paper to which
Mr. Ayida had referred. He felt that Schumaker's great mistake was in suggesting
that intermediate industrialization is something new. It is not a matter of
refusing to accept western technology; it is a matter of using what is available,
i.e., labor if plentiful; capitel if labor is scarce and capital is available.
In this regard, he contrasted soya oil in the U.S. and palm oil in Nigeria.
Small equipment is nceded for agriculture in Nigeria instead of large tractors
except in speclal circumstances.

Nigerian agriculture can be divided into two periods:

. 1) The first period, roughly up to independence, was characterized by:

a) Introduction of money into agriculture through producing crops that
could be marketed in the metropolitan countries.

b) Development of varieties, cultural practices, etc., to improve
production of these cash crops.

¢) Only enough attention was given to food crops to supply the indigenous
population.

In India, there had developed a comparable relationship between cities
and rural areas. The industrial revolution and textile production in
the U.K. upset this relationship. '

2) The second period is since independence. There has developed a saturation
of the western market for the traditional cash crops. Hence, there is the
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impossibility of mounting the next stage of development on the traditional
market crops. In industrial England, nutritional standards dropped heavily
with industrialization. It is much more difficult to provide adequate nutri-
tion to a child in town or city than in the country. When a family moves to
the city they buy staples, but not the protective foods required for adequate
nutrition of children. This is a major grouth potential of agriculture, i.e.,
provision of adequate nutrition to the urban population. It must be remembered
that the food needs of such an urban population are different from the tradi-
tional. An example is the sandwich for the person who must carry his mid-day
food with him. Concentration of agricultural research staff is needed dis-
proportionately around the cities.

Dr. Patterson spoke of the South of the United States as the under-
developed area of the United States, and now the area of greatest promise.
Among the things that contributed much to the development of the South were
greater involvement of the population in z new set of circumstances and
greater relevance to the needs. TFor this group of Nigerian scientists,
opportunity is not in specialization, but in laying the broad foundations.
in research and education. They must develop educational systems .and research
that are relevant to and subsérvient to the needs of development.! It is not
proper, for example, that admissions standards in Nigerian universities are
such that some students can only go to America for university t#aining.

He cited as an example the time when teachers were required to have
master's degrees. Many were not suited for ultimate study for Ph.D. degrees,
and indeed did not need such trzining for the work they were to do. As a
result, they introduced the Master of Education degree. Standards should be
applicable to the needs of the community.

In summary, Dr. Patterson said: (1) The present employment of
Nigeria's trained talent in the creation of sound relationships vhich encourage
development is the best use of this talent in the present. Extensive speciali-
zation is for the future. (2) The long view of talent development requires
the orientation of the total population, including schools, to a form of
resource use education. (3) Nigerian educational standards should be
developed and applied in the context of Nigeria's needs. The talent shortage
requires that standards facilitate training objectives.

Dr. Weller said the agriculturist is a public health worker in the
sense that he can manipulate the health of people by the kind of agriculture
he develops. He discussed the relationship of proper nutrition and disease-
and referred to the greater susceptibility to omoebic dysentery caused by the
diet of white bread and coca-cola.

Dr. Njoku wanted to record his delight at the emphasis on food crops.
In the past, they havc concentrated so much on export crops that there is little
information on food crops. He questioned whether Nigeria can justify continu-
ing such large expenditures on cocoa and oil palm research. Developments in dil
palms are such that for continuing export demand, it must be grown in planta-
tions.

Dr. Njoku was uneasy abcut discussions of intermediate technology.
Nigeria wants to catch up to the same kind of technology as advanced countries.



He sees, as the only solution, to have both short- and long-time objectives,
and believes long-time objectives must be technologically equal to advanced
countries.

Sir Joseph suggested that the uneasiness is caused by Schumaker's
insistence that intermediate technology is something new. He did not think
there was a conflict. Mr. Ayida suggested that ve must concentrate on abso-
lute rate of growth. The abolute rate of growth is greater in advanced
countries. He believed that Schumaker's concept is new in the sense of emphasis
on the greatest returns from available labor with minimum use of scarce capital,
i.e., the most efficient balancing of available resources at any time or place.
Sir John wished to illustrate intermediate technology. There have been developed
at Bedford such things as a three-vheel tractor, a rice processor, and a rice
planter.

’ - Dr. Okigbo replied to Dr. Weller's reference to cassava as a great
-cause of dutritional problems. Yams are preferred, but are a less economical
crop. Cassava, although third after rice and yams in preference, is the most
economical producer of starch. Dr. Weller did not wish to condemn work on
cassava, but did wish to hear about research on some of the protein-rich foods.
Dr. Okigbo said that cowpeas can produce 600 to 1,000 pounds per acre, but
the farmers usually get from 0 to 200 pounds due to insect attacks and other
problems. Dr. Edozien referred to nutritional surveys which, surprisingly,
showed that there is as much shortage of calories as shortage of protein in
the Nigerian diet, but the protein deficiency is more dramatic, especially in
children.

He also referred to intermediate technology, pointing out that advanced
technologies should not be confused with automation. Most advanced technolo-
gies can be applied without automation.

There is need for development of new status symbols to replace the only
twvo that are currently considered important, i.e., money and political pover.

Machinery must be developed for allocating support for research and
evaluating it in relation to development nceds. Nigeria is one of the few
developing countries that has had an enlightened government policy on the
support of research

Mr. Lardner said in regard to import substitution in foods, it is to
be noted that the dynamic factors in imports are confectionaries, sugar, vheat.
flour, meat, and dairy products. ' There will be a real problem with meat and
milk within the context of a nomadic people who now tend the livestock. In
food crops, he believed that there is substantial elasticity within present
agriculture. He doubted that land tenure is a serious limiting factor at
present in food crop production. The major problem is how to make food crops
cash crops to the farmers. This means the need to develop a marketing and
transportation system that will facilitate the flow of food crops to the con-
sumers and the flow of incentive goods to the farmers.

In the interest of developing intermediate technology, there is need for
facilities for training and research in agricultural engineering in Africa.
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Dr. Lambo commented about psychological concepts referred to by Mr.
Lardner and Dr. Edozien. He thought we have been concerned too exclusively
with physical aspects of development and that there should be more consideration
given to socio-psychological aspects.

Dr. Okigbo did not agree completely with Mr. Lardner's statement that

‘land tenure is not a problem. He suggested, for example, the difficulty of

producing vegetables for a canning factory, given the small and scattered
holdings of farmers. Dr. Arikpo said that the problem of land holdings dis-
cussed by Dr. Okigbo is not just a local problem; it is a problem vherever
there is a heavy population concentration. Mr. Okiy agreed, but pointed out
that the problem is particularly pressing in the eastern region.

Sir Joseph said, in regard to Mr. Lardner's comments, that the problem
of organizing milk production is not just a matter of the habits of the people
who keep cattle. He referred to experiences in Kampala and suggested that the
problem is that processed dairy products (imported) are easier for the people
to handle than fresh dairy products. This emphasizes again the need for a
dairy products processing industry. There is need to develop better nutritional
production and better nutritional utilization together.

Chief Peko referred back to Mr. Ayida's plea that scientist and planner
sit together on the same side of the table in economic planning.



-82-

Report on Session on "Priorities and International Cooperation

by Mr. G. E. A. Lardner

Dr. Onititi began by saying that priorities could be derived from the
discussions held so far. He would confine himselt to the most important.
Taking into account statistical and other economic information available in
Nigeria, he felt that the problem of utmost urgency was that of foreign ex-
change, the availability of which was essential to the implementation of all
other priorities. While it was true that petroleum exports may increase, it
had to be borne in mind that, unlike cocoa and other agricultural export crops,
the capital costs of petroleum exploitation would make much less of the foreign
exchange earnings available to Nigeria.

It was necessary to distinguish between monetary and real aspects of
externally available assets. Like India, we can resort to the World Bank and
other sources of financial aid in times of crisis. A real solution, on the
other hand, would involve such policies as Import substitution, such as food
processing, which would have a direct impact on the foreign exchange situation.
Priorities must begin with items to improve the foreign exchange prospects.

Among these was training. There was scope for making more intemnsive
use of training facilities. At a cost of perhaps ElY-million, the 7,000
students in Nigerian universities could be employed for two out of the three
months of their long vacation on teaching, with consequent improvement in the
teaching of science in secondary schools. This could well be Nigeria's first
attempt at planned use of scarce manpower. Laboratories could be shared by
schools. A good deal of this effort would have to be made by Nigerians, but
some help from outside would be required.

A second priority associated with training would be the local manufacture
of educational scientific supplies, which had been mentioned earlier. Here
also some help would be needed from outside.

As regards the division of labor in research, he suggested that there
was a need for reliable information on who was doing what. This could be met
by the preparation and publication of a reference book or directory of research.
This could be a basis for organizing further research, especially on a coopera-
tive or interdisciplinary basis.

In the field of natural resources, he envisaged two steps: The first
was the organization of surveys to determine what resources were available;
the second, to determine their potential use. In connection with the latter,
action should take two forms: the extensive use of laboratory facilities abroad
and the development of local facilities.

In the field of agriculture, greater emphasis should be given to food
crops than had been the case in the past. This would include research in food
processing and preservation. Similarly, close attention was to be paid to
agricultural and other raw materials as the basis for local industry for import
substitution and for export. Nigeria had the advantage of size of market over
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other countries. What was needed to expand the range of import substitutions
wvere capital and technique.

Under international cooperation, he listed three help aspects: financial,
technical assistance, and personnel. In no field of research and development
was there a sufficient number of suitable personnel. Priorities in training
must, however, conform with the priorities described earlier.

He felt that, as much as possible, technical assistance should be concen-
trated on the building up of local institutions, e.g., for medical research,
agricultural research, soils laboratories, etc.

As regards financial aid, it was clear that the more the better. The
preference would be for multi-lateral aid, but the distribution between multi-
lateral and bi-laterial depended, of course, on the preference of the donating
country. Dr. Onitiri drew attention to the rules for research aid proposed by
the Lagos Conference. Dr. Onitiri considered the relations between forecign and
local research institutions and the channels through which aid reached local
scholars. Nigeria was unique in possessing a relatively large number of well
known scholars. She also had research institutions vhich could be rapidly built
up to attain their own momentum and contribute to development. Collaboration
could improve,country to country, institute~to-institute, and scholar-to-scholar
relations if technical assistance for research should be provided on the basis
of partnership. He cited three cases which he considered illustrated the diffi-
culties which arose when adequate consultation had not taken place, chiefly
because the partnership principle had been overlooked. This was of little
significance in the case of small projects, but he felt that big research should
be so designed as to contribute to the building up of local research institutions.
If this were done, these institutions would provide centers capable of providing
individual scholars with organized data, etc., and save them and the government
departments the trouble of repezated demands for the same kind of data from
different scholars at different times.

If, therefore, foreign assistance in research was to achieve the maximum
benefit in both qualitative and quantitative terms, some effort would have to be
made to remove such sources of friction.

Dr. Jones expressed sjepticism of the ability of economists to determine
priorities, i.e., determine the ranking of competing claims on resources. The
reasons for this were: (a) the absence of data for building up reliable growth
models, recognized in developed countries, but even more striking in developing
countries, where planning was needed; (b) the long neglect, until recently, of
the growth process and the investigation of relationships. Accordingly, the
debate still rages on the primacy of agriculture or of industry or of both;

(¢) an insuperable factor, i.e., the limiations of the cost (benefit techaique
for evaluating projects and determining priorities). It was clear that there
were positive values which cannot be measured by the market mechanism. Some
economists had made attempts to quantify these values in a way which could only
be described as pseudo-scientific. The fact was that these were two quite
different sets of values. He concluded that economists should go as far in
evaluating priorities on market valuecs as possible, and leave the rest to the
community for decision.
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Priorities, therefore, should be considered in general terms. Attempts
to define them in too great detail merely led tc delays, higher costs, and
frustrations. Such matters should be left to day-to-day discussions.

He disapproved of Dr. Brown's use of the term “anarchy' which implied
total unpredictability--an uncommon feature in human behavior patterns. It was
the task of economic planners to enable communities to achieve central goals.

He considered Ayida's reference to Schumaker's ''intermediate technology"
valuable. The idea was to combine inputs so as to give maximum results at
minimum cost. In some cases, this would justify the use of advanced, automated
techniques because of lack of skilled manpower and the cost of creating it.

Another of the economist's tasks was to evaluate relative factor costs--
as to take account of social as well as market costs--and thus to provide a
perspective, using shadow prices over the long term, say fifteen years. He
considered that there was a distinction in research more useful for development
than that between '"basic' and ~‘applied”, i.e., a distinction according to the
time required for pay-off.

The great pressure for immediate decisions puts a high proportion of
research funds into short~term projects. However, to neglect longer-range
studies would mean a decline in the quality of short-range decisions as well
as in the quality of scientific research efforts. Moreover, short pay-off
projects tend to be the most loaded politically, whilst long pay-off projects
are less sensitive to political factors.

As regards international cooperation, he would place a high value on
mechanisms for exchanging knowiedge within Nigeria and betwveen Nigeria and the
outside vorld. It was regrettable that so much research was not published. 1In
some parts of Africa, there seemed to be a feeling that there was something
vrong in releasing all sorts of information, e.g., on climate, crops, etc., and
this could be extremely 1njurious.

ngerla had, as earller pointed out by Lambo and Edozien, responsibilities
toward her neighbors as well as the outside world. This required publication
of information available only inside Nigeria. International cooperation wss a
two-way affair. The Food Research Institute, for example, provided fellowships
for Africans to study there, partly to promote the contributions the African
scholars can make to U.S. students and the Institute.

Dr. Jones ended by pointing to the manner in which the Belgian Congo
had achieved a high level of import substitution in the past by the use of
tariffs. The same, coupled with partnership arrangements to mutual advantage,
could be of help to Nigeria. : 4

Dr. Brown was concerend uith emphasizing an appreciation of the time
scale involved in achieving research competence. It took 25 years to produce
a research scientist, and companies estimate 15 years from conception to dis-
tribution of a gadget, etc., What problems will this time lag imply? On the
assumption of a doubling time of 7 years and a base of 500 technical persons
nov, the technical population would be 65,000 in 50 years, by which time the
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population of Nigeria would have become 2C0-million, i.e., a ratio of 1:3000,
which may well not be as satisfactory as required then. How do we effect this
step up from 100 per annum to 500 per annum to 1000 per annum? How do we
identify these above-average people, channel them into the right courses, and
provide them with the right motivations: Dr. Brown then quoted the case of thc
special high school in Turkey to which children of high I.)}. go on scholarships.
Such a mechanism for , say 500 students each, vith a faculty of 50 to ensure
thorough treatment would be one important method. In any case, unusual concepts
and methods were required.

Therefore, in the meantime, dependence would be placed on importation.
And this, for a 107 growth rate, would mean as much as 2-3000 foreign technical
personnel in Nigeria in ten years, or as much as a flow of 10,000 to 15,000
throughout the period. Vhere will they come from? Since multi-lateral aid
agencies seem incapable of coping, the answer, in spite of Onitiri's plea for
multi-lateral aid, must inescapably be bi-lateral. This required fraternization
of Nigerians with other scientific communities, a fraternization which, Dr. Brown
quoted his experiences with ICSU to show, did not at present exist.

Dr. Munger seized the opportunity to emphasize the spirit of cooperation
evident in the NISER outline of the role of foreign scholars and the invitations
to them to come to NISER.

Dr. Myers welcomed the increasing emphasis on food crops, but warned
against jettisoning research on export crops such as cocoa. To do so was to
contract out of the competitive market for a crop cf still great importance to
the Nigerian export economy. He also did not feel that natural rubber had no
future. 1In U.S. agricultural history thcre had been times vhen the price of
such crops as wheat and cotton had sunk to unbelicvable levels, but had not
becn abandoned. Peanuts were vorth hardly anything vhen Carver took it up.

A good deal had been done in Nigeria on food crops. He quoted the case
of the International Rice Institute and pointed out how much is relative as
much to resources as to needs. He felt that no one could quarrel with Dr.
Onitiri's point about partnership, in principle. However, in practice, as
Dr. Brown's figures showed, a 1l:1 relationship would be hard to maintain.

Mr. Ayida wondered whose priorities were at issue. Govermment departments
and scientists differed in their priorities, and may not even know vhere to start
off the inquiry about priorities. It was for this reason that he supported the
"anarchy' contained at the margin. Anyone could come in, but not on big-time
research. He was also doubtful of the assumption that the Council would solve
all problems.

Dr. Page suggested that a major contribution to the foreign exchange
problem in the early years of development would be the production and export
of high-grade minerals and fuels. At this stage no facilities for local utili-
zation existed. DBy the time this developed, it would still be possible for
residual or poor ore to be exploited using technology developed for the purpose.

There then followed a three-sided discussion betwveen Dr. Edozien, lir.
Ayida, and Dr. Onitiri. The substance of this was to the effect that it was
wrong to oppose research planned in Nigeria, sponsored by a foreign govermment
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for its own uses; efforts should be made to find areas or projects of common
interest. On the other hand, the shortase of Nigerian manpowver ruled out
Nigerian participation vhere such research wvas outside determined priorities.
obstruction was to be placed in the way of U.S. scholars undertzking such
rescarch. The essence vwas to avoid commitment of Nigerian scarce resources
in projects not of high priority to Nigeria. As in the case of NISER, the
fullest support in other respects could be provided.

Dr. Edozien felt that any such control would negate the consensus on
uncommitted university research.

No
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Report on "Expansion Chamber'

Mr. Nixon gave a review of AID agricultural programs in Nigeria. He
emphasized that these were not really AID programs as such, but joint programs
between AID and the Nigerian Governments, which are usually defined in project
agreements. The program started only in 1962, and thus is only in its third
year, but a lot has already been achieved.

The program involves both direct hire personnel and contractors. Of
the former there are some 200 positions held by personnel from the U.S. who are
really civil servants from the U.S. Department of Agriculture or the U.S. Depart-
ment of the Interior. There are four contractors: (1) Kansas State University
with Ahmadu Bello University in Northern Nigeria; (2) Michigan State University
with the University of Nigeria in the Eastern Region; (3) the University of
Wisconsin with the University of Ife; and (4) Colorado State University with the
Eastern Regional Ministry of Agriculture in an agricultural college in the Eastern
Region.. Another contract at the agricultural college level is beinz considered
for two agricultural colleges in the Western Region. It is envisaged that this
contract will be with an agricultural college in Wisconsin (not the University
vhich is already working with the University of Ife). The work being done by the
university contractors involves development, training, and research. The work
being done at the agricultural college level through contractors or direct hire
personnel also involves the training of agricultural workers through the Ministers
of Agriculture. In the north, treining in veterinary work is also included through
a school in the outskirts of Kaduna. Thus, it can be seen that a considerable
amount of AID funds and ecffort is directed to agricultural education. Unfortunately,
because of lack of trained indigenous personnel, some of the U.S. workers have no
trainees working with them, but on the whole, the training and educational work is
impresgsive.

Extension work is not neglected. Dr. Nixon is more optimistic than other
speakers vho have referred to the lack of research data on food crops, and hence
the difficulty of fruitful extension work in food crops. He cited the worlk at
Gombe and Gusau in the north where a team of AID-sponsored extension workers are
working successfully with some 400 farmers, helping them in the use of fertilizers,
disease control, etc., in relation to food crops such as guinea corn, millet, and
groundnut. There has resulted a 75-807% increase in the yield of these crops.

Dr. Nixon then gave some more details of the research element, the AID
programs outside university contract research. In Vestern Nigeria, work at Moor
Plantation has involved legume breeders, agronomists, nematodclogists, as well as
pasture and poultry work at Fashola. There is also some plant pathological vork
on cocoa and horticultural work on rubber. In passing, Dr. Nixon expressed the
view that wvhatever the price position in the marketing of cocoa and rubber, it
would be foolish to stop research on them. Other research activities include
cattle breeding in the north, ranch work in Sokoto province, poultry work in the
Eastern and Western Regions, dairy work, including a stction near Lagos, and the
domestic production of maize which is particularly important for livestock and
poultry feeding. He gave a yield figure for maize of 8-10 bushels per acre, vhich
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is of interest in view of the disagreement between Mr. Okiy and Dr. Okigbo
on maize yield figures.

Dr. Nixon then turned to the work being done in the field of agricultural
credit. He thought that this has a strong bearing on the question of incentives,
All the regions now have agricultural credit systems and AID is assisting them as
well as cooperatives.

On the important question of water, Dr. Nixon drew our attention to the
work of a nine-man team doing a fcasibility study on irrigation in the Chad area;
also to the work of a six-man team for the U.S. Geological Survey on underground
water supplies in the Maiduguri and Sokoto areas. Water is also important for
other parts of the country.

Dr. Nixon said that, on the whole, the activities of AID in the field of
agriculture are numerous.  Only brief mention could be made of other activities
such as soil conservation work in Katsina and Mubi; farm mechanization in Bida
and in important in the light of references in previous discussions to
the need to improve local tools; the tsetse-fly program; horticultural work in
the north on virus-resistant potatoes; soil fertility and the use of fertilizers
of which a woefully small amount of 20,000 tons annually is used in Nigeria.

Dr. Nixon concluded by pointing out that the AID program in Nigeria is
bigger than that in any other country in which AID operates. The Agency may not
be doing all that it should, and there is no doubt that a great deal still
remains to be done and priorities have to be constantly re-defined. He hoped
that more meetings of this kind and the formation of the two organizations
referred to earlier--the Research Council and the Academy--will facilitate AID's
agricultural work. He placed on record his appreciation of the setting up of
the Ministry of Natural Resources and Research.

When the '"Chamber' resumed its conversation on Tuesday morning, Sir John
Cockroft raised the question of population control. He asked whether population
problems were serious in Nigeria and whether there was a population policy. 1In
answer, Mr. Ayida said that population is a political werd in Nigeria, and it was
difficult for his Ministry and other planaing agencies to know on what figures to
base planning because not only are there no reliable data on actual population
figures, but even trends are not clear. He referred to Ghana where they appear
to have got around the problem by having political figures for citation and pub-
lication and private figures for planning obtained by means of sample surveys.

Dr. Njoku said that as far as he knew there was no overt population
policy and no govermment or political party had population control im its program.
Yet figures such as those already put before the meeting by Dr. de Kiewiet show
that a serious situation may arise since the difference between the rate of
economic growth and the rate of population growth is so small that the net increase
on which to base the raising of the standards of living is so small that little
progress may result. He referred to his meeting at the University of Lagos about
a year ago Dr. John Moss, who is a well known advocate for what he describes as
a population stop policy for Africa. He gave a series of public lectures and,
although his views seemed intellectually and topically convincing, he made no
impression on local opinion. It may well be that, as Dr. Weller pointed out
earlier, people will not take population control seriously so long as they cannot
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be sure that the children they produce will survive until public health measures
achieve greater success. Dr. Onitiri agreed that there was no population policy
as such, but said that a conference on population problems in Africa is to be
held soon in Ibadan, and would give study to this problem.

Dr. Brown thought that this was an area of more serious concern than
seems to be realized. With a decline in infant mortality through the success
of measures such as those advocated by Dr. Edozien, population growth will
increase to 37 or more per annum at a time when food production seems to be
declining. The problem will be accentuated by the resulting assymetry in the
population due to an increase in the proportion of the population under 15 years
of age, and therefore unproductive. In view of all these factors, action is
called for now.

Both Mr. Ayida and Mr. Lardner referred to the low utilization of land
and other resources. These uses are capable of so much more expansion that they
can ultimately take care of population increases and, therefore, population need
not be a serious problem if these resourcescan be developed. Mr. Lardner thought
that there is no question of over-population in Africa, especially when there are
such countries as Gabon which has only 700,000 persons. It takes ten years or
more for population propaganda to take effect.

Sir Joseph Hutchinson pointed out that because population propaganda
takes ten years of more to take effect, as pointed out by Mr. Lardner, this
was the very reason why the propaganda should have started ten years ago and is
now overdue. There are two sides to the problem--the increase in the utilization
of resources and the contrcl of population. Attention seems to be given to only
one aspect--increased use of resources. Yet we now know that population is con-
trollable. We ought to begin now to think about what sort of population Nigeria
vill have in the future. Then we shall knowv where we are going. He thought that
the fact that there are areas of low population in Africa, for example, the
interior of Gabon quoted by IMr. Lardner, should not rule out consideration of
the over-all problem.

Dr. Okigbo, in support of Sir Joseph, pointed out that, though some
countries requirc immigrants, over-all over-population still exists. He drew
attention to unsolved soil fertility problems--fallows becoming shorter and
shorter because of increasing population. As an example of the difficulties
involved in population control, he referred to the case of a night watchman with
fifteen children who could not be convined of the need for control. More educa-
tion is required.

Dr. Weller stressed the responsibility which educated Nigerians have in
giving serious thought to questions of population increase.

In view of the pressure of other subjects requiring discussion, this
interesting subject was closed with a consensus that some thinking in this area
is necessary. '

Dr. Munger then turned the attention of the meeting to the matter of
political stability which is necessary if any of the developments we are dis-
cussing are to be carried out. The greatest danger to political stability is
rapid urbanization. It is largely, if not entirely, responsible for the troubles
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in the Congo. All over Africa, e.g., in Lusaka, in Lagos, urbanization is

becoming a serious problem. In Nigeria, it may be claimed that urbanization

breaks down tribalism, but there is also ground for thinking that it increases
tribalism. Urbanization creates a demand for curative medicine, for large-scale
imports. He agrees with those who say that Lagos is a fuse for Nigeria, a fuse
which may be set off by the rising tide of urbanization. Nigeria is looked up

to by other countries in Africa. It is important that developments in Nigeria
should succeed so that they can have a catalytic effect in other African countries.

Mr. Lardner, speaking from the ECA standpoint, continued that while
Nigeria is being made a model, other countries should also recieve attention;
otherwise, for the very reasons of political instability, they may not be able
to take advantage of the example of Nigeria.

The Chairman then called on Dr. Lindvall vhose views on engineering
education were made available to the meeting. Dr. Lindvall pointed out that
some of the gaps in subjects of study referred to in earlier discussions by Mr.
Lardner involved specialized areas of engineering. Yet the modern tendency in
engineering education is toward less specialization. Even highly advanced
countries like the USSR are finding that previous policies in favor of speciali-
zation were mistaken. Adaptability to new situations is important and depends
on broad basic education. Hany engineers do not now practice in their areas of
specialization and a broader training is necessary. Mere lists of study in uni-
versity prospectuses do not tell the full story. It depends on wvhat is taught
under these headings. Under the usual headings of civil, mechanical, and electri-
cal engineering, it is possible to give broadly based classes which involve an
interdisciplinary approach. Areas which appear specialized have broad aspects
which can be stressed in training. Dr. Lindvall referred to the realization by
many engineering schools that humanities, economics, and social sciences are
important in the training of the engineer. In the U.S., the Engineers' Council
now Insists that there be a substantial component of social sciences in engineer-
ing education. This is particularly important in view of the greater use of
engineers in management and planning positions.

Mr. Lardner expressed his agreement with the approach advocated by
Dr. Lindvall, and hoped to cooperate with him in producing a paper for the ECA
on the subject.

The Chairman of the session, Dr. Patterson, then asked for comments on
the confused scholarship position. Many countries are interested in scholarships
and the amount available is diminshing. There is, therefore, greater need for
give and take betveen countries and those agencies giving assistance. He raised
three points which arise from his experience with the Phelps-Stokes Fund. The
three points were: (1) Failure of students to return to their countries after
training in the U.S. This leads to ineffective use of trained manpower which
inhibits sources of support. (2) Lack of reliable guidance as to which fields are
in the national interest. (3) Lack of agreement as to the fields in which train-
ing should take place locally or abroad.

Dr. Lambo agreed that the three points raised were valid; speaking from
his experience in an investigation among Nigerian students in the United Kingdom,
he thought that one factor which appeared to affect the continued stay of students
abroad was the duration of their studie¢s. Whereas the duration was five years
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in the U.K., it vas double. After such a long stay, students had absorbed so

much of the overseas culture thev did not wish to return. Dr. Patterson asked
vhether it was advisable that students should return for a period after their
undergraduate study before returning for post-graduate work. Dr. Lambo said this -
would be desirable in some disciplines. Dir. Onitiri wished to emphasize the

vord, ''some,' as there were fields lilie electronics in which this would not apply,
vhereas in others like political scieace it would apply.

Dr. Brown said that the fundamental polnt is that everything should Dbe
done to give undergraduzte training in Nigeria so that students only go abroad
for post-graduate studies. It vas better to spend the money for unde:igraduate
scholarships in paying professors who would go and teach in Nigeria. Mr. Ayida
thought that the money now spent on undergraduate scholarships could also go
into the loan fund scheme proposed for university students in Nigeria. There
wvas further support for return home after the first degrece from Mr. Okiy, but
Dr. Edozien thought that the matter was not as simple as it appeared to some
people. It is a complex matter requiring study. There was danger in generalizing.
For a long time scholarship and well-suppored students wvent to the U.K., while
the poorer onecs vent to the U.S. where they had to work their way through college,
and hence tended to stay longer. Only recently have adequate programs been
vorked out for training abroad. This workshop and other organizations should now:
address themselves to the question ¢f how facilities and financial assistance
available abroad can be best utilized. He varned that individual opinions and
experiences may give a wrong picture. The matter requires further study and
assessment and calls for a cooperative evaluation beiween Nigerian and outside
organizations.

Mr. Arikpo said that the matter had passed the individual and perscnal
opinions stage since theve is a federal government policy on the matter, viz.,
no scholarships shall be given for studying aborad subjects which can be studied
in Nigeria. This is the policy on the basis of which he has given advice vhen
requested by such bodies as ASPAU. His own feeling was that good students should
be identified and given part of their training in Nigeria and part abroad zs
neccssary. He thought that there should be no difficulty with private students
vho should be free to go on their own and who should receive assistance abroad
if they run into difficulties. Dr. Patterson said that it was precisely here
that there vas most difficulty because there were many more such private students
in financial difficulties than the available assistance could cope with; some
criteria were therefore required for choosing between such students. Mr. Arilkpo
thought that the field of study could provide o« beosis for such a choice, e.g.,
veterinary science rather than political science. This particular example did
not appear to be very helpful to Dr. Patterson, who, being a veterincry scientist,
would have made this particular cheice anyway.

Dr. Myers referred back to the question of lacl: of reliable guidance,
and pointed out that cducational authorities in the U.S. were not always sure
whether overseas students were adequately qualified for the courses they wisned
to talke. There was a particular country the students from which are never
definitely accepted until they have spent a year in the U.S. so that they can
be better evaluated, because evaluations from their own country are unreliable.
He appealed for a better evaluation of students being sent abroad.
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Dr. Page drev attention to the type of training given on the job, and
referred to the experience of the U.S. Geological Survey which had taken geolo-
gists from abroad to work with survey groups in the United States.

Dr. Okigbo referred to the participant training element of AID-university
projects, which were useful, but were often limited by the need to give quotas to
all arcas of study in the university with the result that essential areas often
failed to get as many as they deserved. The expansion of these programs might
get around this difficulty. With regard to students, one of the main problens
is that of detecting those in real need and discouraging the many others vho
normally apply whenever they hear of any financial assistance.

Finally, Dr. Dillon drew the attention of the meeting to the Aggrey
Fellouship Program, and asked for views and assistance in identifying four to six
persons cach year from all over .\frica--people in teaching careers in universities
or in research careers in universities--vho could benefit from this fellowship
program. The committee for the program would welcome assistance from heads of
universities and heads of rcsearch institutes. The fields of interest are not
limited, although it tsas thought ot one time that the social sciences 2nd humani-
ties should be encouraged, not only because they appeared neglected, but because
they appeared more related to the career of the imminent African after whom the
program is named. But in viev of the increasing needs in science and technology,
the program also covers these fields and, indced, one of the beneficiaries is in
the engineering field. Dr. Dillon appealed for assistance in working out tech-
niques for introducing the right people to the committce. Di. Patterson endorscd
this appeal and asked for people's thoughts on this matter to be transmitted to
the committee.
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Report on Session on Regional Cooperation in Africa

by Dr. H. Onitiri and Dr. E. Munger

Dr. Lambo gave special thanks to AID for its wide support for STRC, up
to 70% of the total costs of STRC projects. There is concern in STRC over
sources of funds, and support is being sought in Scandinavia for multi-lateral
assistance. They are keen on bi-lateral programs. They will send a mission
to the next CSA meeting to identify areas of joint collaboration. The African
countries are very poor and it is almost impossible for small countries to
provide financing.

Dr. Nixon said AID has been pleased by the degree of material support
by participating countries in the rinderpest vaccination program.

Sir Joseph considered that the rinderpest campaign offered prospects of
tremendous advances. He likened it to the locust control of the war years and
after, wvhich had to be interterritorial. The program was so successful that
the locusts disappeared and financing was stopped for the locust teams. There
is need to follow up on vinderpest to keep it down by a 'fire brigade' after
the "bush fire'" is out. Uganda has stood ready to go into action at short
notice.

Dr. Edozien said coordination of OAU and U.N. agencies is lacking. He
sits on the FAO Nutrition Committee, and QAU also has a nutrition committee,
but they don't know us and vice versa. Mr. Lardner said ECA also has Africa-
wide responsibilities.

Dr. Weller said rinderpest is not eradication, but will require continued
supervision and effort, He took a slightly dim view of all investment dependent
on AID appropriations year by year. (Cynically, How can one do rinderpest
but not vaccinate for smallpox:)

Mr. Lardner spoke cf the flexible organization of ECA, which has four
subdivisions. He also spoke of the transformation of economies by industriali-
zation. He felt that each country need not be self-sufficient. He mentioned
the link between soil and water and the enormous amount of soils information
vhich is needed. 1le need to find optimum areas for development. ( Aside--in
Nigeria, yes.) '

He referred to the many lists of priorities~-the Lagos Plan, the U.N.
plans, the STRC list, donor country lists, U.N., Special Fund lists, etc.--
saying that a consolidated and evaluated priority list is needed so that
such programs as the rinderpest campaign will be followed through. 70-80%
of the people in Africa are in agriculture, and there is need to find techniques
to change farmers' methods despite their illiteracy. Literacy is not necessary.
He considered FAQO too literacy conscious.

The large-scale development of river basins leads to expansion of water-
borne disease, i.e., bilhariasis. Cost calculations in the design of dams are
not sufficiently socially oriented. The development of Africa also means



-94-

improved transport, an ideal way of spreading disease. From the point of vievw
of the development of the entire African continent, if Nigeria becomes a model,
there mist be a link by which there is benefit from Nigeria in other countries.

Sir John asked vhere the various projects would be carried out, and
Dr. Lambo said that depended on the project. JP-1 on the atlas was carried
out in South Africa at Witwatersrand; the Guinean trawling survey vas in the
host countries.

Chief Deko said that coordination in Africa is difficult because
priorities change rapidly. For instance, in nutrition, there is a Nutrition
Commission for Africa vhich is a joint body of the FAO, WHO, and CCTA. Then
the CCTA was changed to the Fifth Commission of QAU, and nou the question is
vho should handle nutrition problems in view of the fact that OAU also has
a Third Commission vhich deals with nutrition. 1In the rinderpest campaign,
FAO and OAU are not being coordinated.

Dr. Lambo felt the lack of coordination was partly historical. However,
effort is made to have coordination. For example, of 52 specialist meetings
held in Africa, 47 vere attended by CSA, and of 31 called by STRC, 21 vere
attended by other agencies. In addition, many African scientists serve on
international committees.

Dr. Okiy mentioned the Inter-African Phyto-Sanitary Commission, organized
to prevent the introduction of pests in Africa south of the Sahara. They meet
every two years. Dr. Okigbo felt the STRC meetings should be announced earlier
than they are at present and that September was a bad month to hold the meetings
because of university schedules. Mr. Lardner thought that there was need to be
able to shift STRC programs around. Dr,., Lambo said they had been chasing
Mr. Lardner around for months around the world, as they would like to shift
some STRC programs to ECA.

Mr. Ayida, referring to the development of intermediate technology,
said there must be a regional approach, i.e., in a climatic belt,.

i

* % %

Dr. Lambo then proceeded to examine three joint projects as examples of
regional cooperation in Africa: Joint Project 1 -~ Climatological atlas;
Joint Project 18 - Psychometric tests for use at the conclusion of primary
education; and Joint Project 19 - Guinean Trawling Survey.

With regard to the first, he indicated that the project was Africa's
contribution to the Atlas of the World prepared by the World Meteorological
Organization. The project, which had been completed, provides a useful wvork
of reference on African climate.

Joint Project 18 was being carried out in cooperation with the University
of Pittsburgh. The two centers of operation were Senegal and Nigeria. The
primary education phase of the project was about completed, and work would soon
start on selection for industry on entry into the universities. The aims of
Project 19 were: (1) to assess the qualitative composition of the exploitable
fish stocks; (2) to assess and ascertain the size composition of those species
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of paramount commercial importance; (3) to compare productivity in different
fishing areas; (4) to relate 1, 2, and 3 to the hydrographic climate; (5) to
locate areas vhich seem to be most favorable for commercial trawling in rela-
tion to depth, nature of ground, and availability of exploitable fish stocks;
(6) to provide reference and study collections of fish of the area for those
countries, organizations, institutes, and individuals desirous of receiving

them. The work is in progress and preliminary results have been encouraging.

Dr. Lambo next spoke of the priorities established by STRC for future
operations. He said these were divided into two parts: long-term guidelines
and short-term program for 1965-67. There were five guidelines for the short-
term period, namely: (a) agriculture, (b) oceanography and fisheries research,
(c) biological research, (d) industrial and technological research, and (e)
physical and mathematical research. The short-term program for 1965-67
includes a series of symposia and the regular committee meetings for the three
years.

Mr. Nixon told the committee that he vas the liaison officer between
U.S. AID and the STRC. He explained the relations of U.S. AID with the STRC
and invited the opinion of the meeting on the future of the STRC and on how
the U.S. AID might still be of assistance.

He spoke at some length on Joint Project 15, the Rinderpest Campaign. He
invited the attention of the meeting to a paper prepared on the project by one
of the veterinarians stationed in Lagos. ilinderpest was an old disease in Vest
Africa and two years ago the American Academy of Sciences had organized a group
to undertake a study of the problem.

He said that Phase I of the rinderpest program had been completed and
Phase I1 vas under way. Phases III1, IV, and V were being planned for the
future. Vhen Phase III of the program was ccmpleted, the area which would have
been covered would be larger than the United States. The effect of Phase I
was already evident. There have been outstanding reductions in the outbreak
of the disease. Growing difficulties were being experienced as work was
eypanding. The program is an ambitious one and would require substantial
funds as well as personnel. In the past the EEC and the U.S. AID were the
main sources of funds, but therc was evidence that the EEC might withdraw,
leaving a resource gap to be filled.

Dr. Nixon next spoke on Joint Project 26, Major Cereals. The project was
in tvo parts, East and West Africa. The program in Vest Africa vas being mounted.
It would involve maize breeders (to be stationed at Ibadan), entomologists,
plant breeders, and soil scientists (to be stationed in Northern Nigeria). The
program vould involve the training of local personnel and would be activated for
as long as ten years.

Dr. Nixon gave a brief account of the Guinean Trawling Survey. He indicated
that the survey had been completed. The data was being processed and it was
expected that the report would be completed by the end of 1965. He read 2 brief
summary of the findings as published in the Commeréial Fisheries Survey, August
1964. He also referred briefly to the soils map of Africa which had been com-
pleted and published, the Regional Training Center for English-Spealing Staff
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of National Parks, and the work on bovine pleuropneumonia vaccine research.

Speaking generally on the multi-lateral programs within the framework of
the OAU, Dr. Nixon emphasized the need to improve the financial system. He
referred specifically to the problem of funding Phase III of the rinderpest
program, He said there was an impasse with regard to this phase because of the
indication that EEC might pithdraw financial support and the unwillingness of
U.S. AID to bear the total cost of the program.
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Report on

Summarization

by Mr. E. Okiy

Dr. de Kiewiet said that the success of a meeting is assured vhen people,
on leaving it, still feel they have a lot to say. He called for participants to
bring up the folloving points: (1) Those we must talie up nou, e.g., hov this
dizlogue can be carvied on and the manner in vhich scientists can help, such as
assistance in the input of scientists in arecas vhere there arc no trained
Nigerians; and (2) Those that may be talen up later.

Mr. Okiy thanlied the members of the ‘merican Academy of Sciences for
calling the meeting of U.K., U.S., and HNigerian scicntists to discuss problems
of importance to the development of liigeria. lle felt that everyone had bene-
fitted immensely. Thesc discussions have indicated that there are many areas
of misunderstanding betveen people in government, hospitals, and other insti-
tutions. The meeting has removed some of the barriers. Nigeria has a great
role to play in Africa and developmental progress in Nigeria will bencfit her
neighboring countries. He cited the example of delegates from the Ivory Coast
who came to Nigeria to sec advances in the field of agriculture. Vhat they see
in their tvo-week tour will be of benefit to their country. Hence, such a
meeting as this has given us 2 chance for a frank exchange of ideas with speci-
alists from other parts of the world.

It has already been said that the educational system should be subservient
to the problems of the country. The Sixth Form should not be the standard for
entry into universities, and standards should not be made higher than in foreisn
countries. It will take many generations to reach any target ve may sct for
producing enough scientific workers. Professor Drovn has indicated that, in 59
years, ve vwill neced 65,000 scientific and technical men. Ve may have to depend
a great deal on the importation of scientists. It has already been surgested
by Dr. Onitiri that university students should be used to teach during vacations,
Simple scientific equipment should be manufactured in Nigeria and school labora-
tories should be put to the best use.

Barriers between universities and research institutes should be brolen,
and research institutes should, in the future, be sited in univérsities.

Gratitude was expressed to our British and American colleagues for
their advice on the two organizations Nigeria is planning to set up. This has
supported the need for such organizations. He said they were also grateful for
the suggestions on how we can set up or organize these bodies, and appreciated
Dr. Njoku's injunctions on having the organizations started in as simple a way
as possible. It was felt that they would be set up within the next few months.

With respect to priorities, Dr. Onitiri has enumerated the priorities
in Nigerian development: (1) foreign exchange and how it can be improved;
(2) research of food crops has been somevhat neglected, but it was also
realized that research on cash crops should continue so that improvements will
release more land for food crops; (3) training of specialists was discussed
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and indications were given on how this could be done with foreign assistance.
Several areas were emphasized as important for needing priority on training.
(See Lardner list.) (4) 1In research assistance, Dr. Onitiri emphasized that,
in principle, such projects should be done on a partnership basis. (5) For
continuation of the dialogue, we hope that the two bodies to be formed soon
will help and function as media for continued dialogue. It still very much
depends on the two organizations. (6) We should make more flexible use of our
scientists.

In long-range planning, there should be much more collaboration betveen
U.K. and U.S. scientists and Nigerian scientists in the exchange of idezs and
good will. Committees should be formed to go into some projects or to go into
joint projects vith foreign scientific societies. Joint action in one or two
fields will cement the relationship that will bear fruit in many ways. This
particular joint action has benefitted all of us and may form a model for
other countries. Ve Nigerians are determined to make this work by mutual
activities.

Dr. Lambo stressed that the importance of the conference is that many of
us from Nigeria and elsewhere have emphasized the points where we neced something
to be done. Moreover, we notv all realize the amount of money being put into
development projects. Priorities in development have been asked for and we
have, in our various specialized areas, brought together information that has
been buried.

The Academy and Research Council v1ill give us important and potent forums
for exercising influence on our development programs. Continuous dialogues among
Nigerians themselves in Nigeria in examining many of the problems projected
should take place. Strategy must be forumulated by Nigerian scientists to get
across their ideas to planners and politicians or to the community.

Dr. Broun devoted some time to talk of the future. American scientists
have been groping for ways of working and cooperating with scientists in Higeria
in projects for the development of Nigeria. He suggested the formation of an
informal group of Americans and Nigerians until the scientific organizations
are established in Nigeria. Such a joint group should attempt to discuss in as
realistic wvay as possible vhat the research priorities of Nigeria are, sector
by sector--agriculture, geology, marine research, etc.--over a two-year period
for the first effort. Engineering requirements should be dealt with as well as
research requirements. Use should be made of this assessment in judging how far -
the needs might be met by importation of scientists, etc. Once these needs are
determined, both the Nigerians and the Americans should, with their own govern-
ments, examine them to see how the needs could be met. There should be a con-
tinuing evaluation of the projects. Once the scientific organizations are
established; the U.S. could share in some of the expenses. Each group should
have a chairman and staff assigned to it, and meetings should bc held in the
U.S. and in Nigeria for future planning. The person the Nigerians put on this
committee should be close to the government.

Sir Joscph expressed appreciation on behalf of the Royal Society to the
National Academy of Scicences and the Rocliefeller Foundation for inviting members
of the Royal Society. He said that he is an old colonial--a member of a tribe
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vhich is almost extinct--that is trying to change, although outside the countries
wvhere they once worked. Most of them will stand back and watch the countries
establish themselves as Great Britain has. Ve are sending out younger men, as
the Americans are, to help in the vork of development. Ve in Britain hope to
contribute young men who will work in developing countries for the greater part
of their lives. The Royal Society has formed a committee for developing coun-
tries to foster movement of young scientists, but not of money, e.g., the
Leverhulme Trust is sending young men out to do Ph.D. work in Zast Africa. He
hoped they could also make contributions in Nigeria through such links as
established here. He invited Nigerians, when in Britain, to contact the Royal
Society and meet members of the committee.

Tenure overseas is often too short to profitably do such projects as
plant breeding, which are long-term projects. If ve wvant pcople to do the type
of job that needs doins, they must be given time. When you come to England,
come to the universities and talk on howv we can help in the exchange of people.
Tzalk to under-graduate students and graduate students.

Dr. Njoku spolie of the gap betwcen the personnel available in Nigeria and
the magnitude of the problems facing the country. There is shortage of staff
in the universities and the rescarch institutes. It is necessary to consider
the type of assistance given to India, involving Leverhulme fellowships in
Nigeria under the auspices of the Royal Society. Similarly, we hope the U.S.,
despite what they are already doing, can still help in sending specialists vho
can help in universities and also in coopecrative joint projects betueen speci-
alists in research institutes in Nigeria and in America. Is it possible to
have resecarch project. contracts link the problems with young Nigerians who will
vork with the American specialist and thereby gain expericnce:. All thesc links
and associations require that somebody in Nigeria request them, and ve hope
that the organizations we will form will assist. Ve cannot expect much from
these organizations in the beginning, but we hope that you vwill help us vith
advice, personnel, and other assistance to help launch them. Ve have come
here as individuals, and until wve can come as reprcsentatives of a body that
represents our people cnd commands the respect of the govermment and our people,
we cannot be really effective.

Dr. de Kiecviet agreed with Sir Joseph that people have to be nore
committed for longer times than the two years vhich AID provides. Despite their
contributions, this is the weakest part of their programs. Dr. Veller agreed
and said that America should develop a tradition of overseas service. However,
he felt the Nigerians should not have too high hopes of assistance in mediccal
institutions in viewv of the many vacancies in staff positions in medical schools
cnd in public health in the United States. Apart from thesec scarcities, it is
difficult to find a houscuwife vho is willing to spend five years outside the
country. Dut there arc young men vho can be given the opportunity for inter-
national service vhere they are shown how to build a long-term lifc carcer.

Dr. Edozien said we have talked z long time about the problems, but it
is good to consider vhat we can achieve. The mecting has brought us together
to see our oun problems in better perspective, zt least in transmitting them
to the Government. Uith the U.S. participants we are dealing vith men who have
vveight in their community and if aid is not effective, it may be rectified, and
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the amount of aid may be put to optimum use. Societies can be of use in
another way. We are growing out of our colonial mentality, but often when
our Govermment requires help, they refer to experts in Britain and America,
and through such a meeting of foreign experts and Nigerian planners, are able
to realize that there are local experts vho can do the job, and can cooperate
vith foreign experts in doing a good job, e.g., the Ashley Report on Higher
Cducation.

Dr. Jones mentioned a resource vhich comes from preoccupation of many
forcign scholars on certain problems all over the world. For example, Stanford
has had a program of international studies for fifteen years. Other univer-
sities are in the same position. Cooperative activities, such as envisoged
vith Dr. Onitiri's Institute, could show what contributions American scholars
can malke to Nigerian development.

Mr. Lardner said an academy should attempt to effect a change of focus
in foundations, AID assistance, etc. It should develop a vay to detect people
vho have ability to do certain things and report it to potentizl donors. Inno-
vation is the ultimate objective of research, but ve should not forget that
research may be done just for a paper label, and resources should not be wasted.
A large and continued supply of specialists cannot be available to under-
developed countries. ™ Unusual methods have to be conceived for Nigeria's develop-
ment and for other pdrts of Africa.

Mr. Arikpo spolic of some aspects of training. He was glad that repre-
sentatives from universitics wexe present, and hoped the report of the meeting
would be made available to all the universities, as some were not represented.
The problem of the shortage of scicentific manpowe:r has been recognized for some
time, and universities have been asked to enroll 60% in science and 407 in
other fields. The Universities Commission has noted that the number of science
students still remains small, and I was glad to see university pcople thinling
of organizing summer courses by students. - 1lith reference to what Dr. lleller
said, ve do not expect 200 American scientists tomorrow.

Dr. Munger spoke of Dr. Onitiri's comments regarding conditions of
research in his Institute and the possibility of cooperating with others in
research, saying that it may be necessary for a Nigerian representative to
attend the Conference of African Planning Associations next October.

Dr. Brown suggested that a tentative decision be made regarding vhen
and where to continue this dialogue, either as an informal group, or through
the Nigerian academy or research council, possibly planning to meet in Nigeria
in February or March. Dr. Lambo said they would report in about six weeks.

Dr. Brown suggested that appreciation be expressed, on behalf of the
group, to the Rockefeller Foundation and to Dr. and Mrs. Marshall for thier
hospitality.

Dr. Nixon said he would report to AID how successful the meeting had
been.





