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ABSTRACT
The low level of agricultural productivity in many
countries of the Third World constitutes a drag on econo-
mic dévelopment. In any effort to break the deadlock

technological change is sine ocua non. "Aid" and "ftechni-

cal assistance" have proved generally disappointing as
means of stimulating change. Increasingly, developing
countries have beﬁome painfully aware that development has
to be internally generated. In this whole process scien=-
tific and technological research is of crucial significance.
The organisation of agficultural research in Nigeria is
exanined and its impact on agricultural productivity evalua=-
‘ted, It is concluded that the performance of agricultural
research has been generally poor. However there seems to be
some notable exception. fhe phenomenal increase in cocoa
‘output over the years has often been linked, among other
factors, with the introduction of improved varieties and
control of pests and diseases. There is thus some indica-
tion. that cocoa research may have been productive in the fast.
But how significant has been the coatribution of
research to cocoa output? Can the value of such

contribution yis-a-vis its costs stand the test of (
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social profitability? This study attempts to estimate
empirically the returns to investments in cocca research C
in Nigeria., For this purpose two models are developed.
The first is the index-number model in which the pro-
ductivity index of improved cocoa varieties is used to
measure the downward shifts in the long—fun cocoa supply
function as a way of estimating the annual values of
resource "“savings" resulting from increased productivity.
The annuel values of resource savings (representing the
social returns) are then weighed against the costs in
terms of amnnual research (including extension) expendi=-
tures. The estimated internal rate of return from the
resulting cash flow is found to be very high. The seccnd
" model is a production function incorporating research
(including extension) expendituré a$-an explanatory vari-
able. The result of regression analysis on time series
data indicates a high level of significance for the
research variable, t‘onverting the research coefficient
into an internal rate of return the result obtained
corroborated that of the index-number approach, .

A major implication of the findings is that tnere
has been groés under-investments in c¢ocoa research in
the past. It thus deserves a greatexr share of resources

on grounds of allocative efficiency. Furthermore, given



the high pay-offs from investments in cocoa research,

it could serve as a model in terms of organisational
structure, system of financing, staff recruitment and
training policy, etc., thus providing valuable insights
into more effective means of mobilising scarce resources
for greater productivity in the lagging sectors of agric-

ultural research.
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CHAPTER I
GENERAL INTRODUCTION

1.1 Preliminary considerations

In these closing years of the United Nations Second
Developient Decade (1970-79) the development problem of
the Third Vorld couatries remains intractable as ever,
Irdeed relative to the industrial nations many of these
countrics have actually stagnated over ihe years. For
instance, while the average percentage annual increase
in the income per capita of poor countries chanzed from
2.3 to 2.5 between 1956 and 1967, the corresponding
figures for rich countries during the same period are 2.8
ard 3.6 respectively (see Table 1.1). It has thus become
increasingly clear that. the hopes placed on official
programme of "aid", liopes that, first, financial aid would

provide the necessary infrastructure and communications,

power and public services which would secure rapid develop-

ment, have not materialized.
Similarly, later emphaszis placed on the need of
support by "technical assistance" which would provide

the "missing component" of skills and experience has



TABLE 1.1

Changes in income in rich and
poor countries: 1950 to 1975

Average percentage annual increase

Total income 1950-50 1960-67 - 1967-75%

Rich : L.0 4.8 5.0
Poor L.6 5.0 6.0
Income per capital |
~ Rich 2.8 3.6 4.0
Poor 2.3 2.5 340

Source: "Partners in Development: Report on the
Commission on International Development,"
Pall Mall Press, 1969.

#* Estimates based on Samuelson, P.A., Economics,
tenth edition, McGraw Hill, Kogakusha Ltd,
1976, p.763, Fig. 138--2.



proved to be largely illusory in the context of bridging
the gap between industrialized and low-income countries.

A number of reasons have been given as to why aid
has failed to make any significant impact on the develop~
ment of Third World countries., First, it is argued that
aid merely helps to sustain governments that have little
or no commitment to economic and social ﬁrogress of their
societies beyond perpetuating their own priviledged classes.
Aid thus enables such regimes to postpone or even avoid
pain£u1 decisions_to carry.out necessary reforms in their
inétitutions and practices. Second, it is charged that
aid transfers unsuitable institutions, practices or
attitudes from rich to poor countries, thereby strengtheh-
ing the dualism in the structure of the latter economies,
reinforcing the elites of priviledge and wealth, and
faising_the costs of development against the poor countries
with consequent possiﬁility of diminishing significant
economic and social advance. . Third, by being made condi-
tiohal to the accepténce of proposals for change in
domestic policies and administration based oh an inadequate
understanding of local conditions; being -tied to the
procurement in the donor country; or being tied to specific
projects which gain donor approval: the benefits of

financial aid may be significantly diminished. Fourth, the



> i R

debt service, built up, absorbs an ever increasing part

of the foreign exchange available to the poor country
whether earned or acquired by further loans and grants.
Fifth, that technical assistance requires supporting
facilities which impose severe cohstraints on the already
undermanned administrative machinery of tﬁe recepient
country. For instance, the pre-investment surveys make
heavy demands on scarce professional manpoﬁer and technical
sefvices, persoﬁal housingz, office space and transnort,

so that "institution building" favoured by the donors
involves lockinz up all these other essential services for
little or no immediate gain. Finally, that the high
sfandards of living enjoyed-by technical assistance exports
bring about dissatisfaction among their local counter-
parts, leading to demand by the latter of higher salaries
and fringe benefits.

Regardless of the merits of these arguments against
the effectiveness of foreign aid in promoting economic
development, more significant is the current general
awareriess among developing nétibns themselveé that the
development effort must be based largely on their own
self-reliance. This éwareness is reflected in such slogané'

as "trade, not aid." Such a recognition seems inevitable
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because the problems involved are so deeply domestic.1

One area in which the spirit, at least, of self-
reliance has of recent been most evident in some countries
is in food production.” For example, Nigeria's current
campaign of "Operation Feed the Hétion" - as that of Ghana's
"Operation Feed Yourself" before it - is an attempt to
increase food production through self-efforts in the face
of mounting food imports that have characterised West
African economiés since the_1960's.2 The possible success
of such campaigns lies mainly in generatiné an increase in
the effective hectareage under food cultivation.

However, in the context of economic development, what

is needed in low-income countries are substantial increases

in agricultural productivity. And this can only come abouti;

through technological change. As Schultz has said, "Despite
'all that has been written on how to improve the mix of
- factors of poor communities, the increase in real income

tp be had from a better allocation of existing factors are
small" and that "agriculture will remain niggerdly under

- such circumstances.“3* The issue of technological change

1 Seers, D. and L. Joy (eds.), Developeent in a divided
world. Penguin Books, 1970. p.35. ;

2 Oluwasanmi, H.A., West African development in the 60's.
Proceedin~s on factors of asricultural srowth in v¥est
Africa., Iooor, University of Ghana, . Legon, 1973.

3 Schultz, T.W., Transforming traditiornal agriculture. New
- Haven, Yale University Press, 1964. 212 pp.
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thus merits serious attenticn.

1.2, Technological Change in agriculture

The causes of economic dcvelopment have received
considerable attention in economic liferature. Jdt is
generally agreed among economists that technological change
is a vital factor in this process. Teghnological change
occurs when there is addition to existing stock of knowledge,
new techniques, better resource combination, different
pattern of organisation and similar changes resulting in
more output per unit of input. Technological change is
thus an upward shift in the production function.

Technological change in agriculture, over time, has
significant implications for general economic development.
With unchanging level of resources - particularly land
and labour -~ technological change will result in increasing
agriéultural supply. But given the characteristic low income
elasti¢ity of demand for farm products, such increasing
supply cannot be sustained indefinitely. Hence resources,
especially labour, will have to move out of agriculture,
pbssibly into employment in fhe secondary and tertiary
sectors of the economy where their marginal productivities
might be higher.

The failure of the. agricultural sectors of industria-

lized countries to adjust sufficiently to technological
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édvance by releasing what are in effect redundant rescurces
lies behind the necessity for their agricultural support
policies., Since agricultural products in general have a

low price - as well as low income - elasticity of demand
(together with the fact that agriculture as an industry
approaches the classical concept of perfeét competition),
increasing aggregate output means declining farm factor
earnings. The farmer, paradoxically, is thus penalised by

a falling income precisely because of rising agricultural
productivity. HKence the méin thrust of agricultural support
policy in most of these countries is to reduce the disparity
between farm and urban incomes. Such support measures

tend to perpetuate the resource imbalance in the agricultural
sector and therefore, in the face of unceasing technological_
progress, may be largely self-defeating. The problem cof
agribulture in industralized countries is thus one of too
rapid a rate of technological change relative to the ad-
Jjustment problem of farm resource structure.

By contrast, developing count}ies are faced with the
Iproblém of stimulating technblogiéal_change in their
agr19ultures. The predominance of this sector in the
economy, employing the bulk of total labour force and
producing most of the gross domestic product is itself a

manifestation of the low productivity of the sector.



What are the essential ingredients of technological
change in terms of policy prescriptions for deyeloping
countries? Attempts have been made to explain changes in
the aggregate agricultural input-output ratio in developed
countries, using the concept of industry level production
function. The earliest studies related ihcreasing output
to conventional inputs (land, labour and capital).u How~-
ever the studies left varying amounts of output increase
unexplained. This unexplzined element has been termed
"the residual" and is usually attributed to ghost factors
like "technological change" and improved managerial skill.
Thus while the term "technological change" may be a use-
ful device for expository purposes, it is far from being
adequate as an analytical concept for explaining economic
growth, ‘
5

' Glenn Johnson” has argued that "unconventional” inputs,
among which he groups improvement in the human agent,
increase in managerial skills. as well as technological

advance, should not be treated as factors of production

L4 Solow, R.,M., Technicezl change and aggregate productidn
function, Review of Economic Statistics 3G: August
1957! 312—190 '

5 Johnson, G.L., A note on non-conventional inputs and
conventional production function,in Eicher C. K and
L.W, Witt(eds.), Agriculture in economic development,
McGraw~Hill Book Company, 196lL. pp 120-l




in any sense. He contends that on the contrary, technolo=-
gical advance involves a new factor of production or pre-
viously unknown way of combining old factors of production;
in which case the "scientific" procedure requires finding
out what new factor or combination of factors of producticn
have been discovered. Once this was done its productivity
could be measured and the production function relationship
involving that factor or combination could be determined
in a straight-forward conventional manner.

More recent studies bésed on this approach have

6,7 Fpirst,

resulted in a reduction of "the residual".
account had to be taken of the improved quzlity of the
capital as well as its guantity. For example instead of
using only the number of tractors as a relevant capital -
input, qualitative aspect such as Horsepower, engine type,“
steei quality, whether they protect the operator from bad
weather, ete., all of which enhance their froductivity
could be taken into account by devgloping a suitable L&fi*

composite measure, Second, the measurement of labour input,

6 Griliches, Z., Measuring inputs in agriculture: A criti-
cal survey, Journal of Farm Economics 42(5); 1411-22.

7 Griliches, Z., The sources of measured productivity growth:
U.S. agriculture 1940-60. Journal of Political

Economy, 21 (l4); 331-46

.
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takes account of the quality of the human agent, as well

as the man-hours worked, since a positive relation is | &%
known to exist between the level of skills and knowledge

of farm workers and their productivity. For instance,

the labour input could be adjuStea for-the increasing
number of years spent in education by agricultural workers.,
Third, it has been suggested that pért of the residual

can be explained by the increasing size of holdings with
substantial economies of scale and a trend towards
increasing specialization. Finally, by including agricul-
tural research and development expenditui'e as an input in
the aggregate production fqpcﬁion, the unexplained residug% ,

g ool o

element was reduced. e
Quite clearly then, new technoiogy is ;énceptually an

integral part of the féctors of production employed in

brinéing about the output. Hence, by correctly specifying

fhe factors of production, the technology is also being

' speﬁified. One implication of fhis is that rather than

look upon technological-change in vague terms like "labour-

saving," "capital saving" or‘“heutral,“ we can identify

the capital and labour components of thé unspecifiéd new

factors of prodﬁction and make it an integral part of the

analysis. Once the new factors have been identified

they may be found to be substututes for, or compliments
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of, particular old factors of production. In the context

of economic planning, particularly for developing countries,
such identification enables us to assess the costs and
returns to investment of discovering, developing and
producing these new factors of production.

As we have noted, the problem of economic development
in most developing countries is oné of agricultural
development. However, as Schultz has emphasised, tradi-
tional agriculture, employinz only the factors of production
at its disposal, is incapable of growth except at high
cost, and that conversely investment in modern agricultural

8

factors can be high by growth standards.  Such modern

factbrs of production include material inputs like
genetically improved seed varieties, chemical fertiiizers
and mechanisation equipment as well as improved human
capital through acquired managerial skills, knowledge

and other capabilities-required to successfully adopt
these new material inﬁuts. The discovery, development

and production of these inputs lie in the domain of

agricultural research.

8 Schultz, T. W., op.cit.

-



1,3 Research and technological changce

In spite of its acknowledged importance as a source
of technological change and hence of ceconomic develcpment,
the treatment of research in an economic framework is
of relatively recent origin.9 This limitcd emphasis on
its gconowic aspects is reflected in the lack of appro-
prizte data. Consequently, much of recent discussions
have been based on personal impressions and evidence from
develored countries rather than on factual analysis.qo
;Neverthéless evidence such as is available suggests that
developing countries invest very little in research compared
with industrialized countries.11 Table 1.2 for instance
shows that whereas the developed countries spent ¥10.80
on research per farm in 1965, the corresponding figure for
developing countries is only ¥0.67.

.How can technological change in developing countries

be accelerated through agricultural research? The in-
appropriateness of importing improved technology from
developed countries is well recognised. This is even more

9 Evenson, R.E. and Y. Kislev, Azricultural research and
pro%uctivity. New Haven, Yale University Press,1975.
p.i '

10 Evenson, R. E. and Y. Kislev,.op.cit., o I £

11 Abaelu, J. N., Building the foundations of Nigeria's
agricultural growth: Public expenditures on agricul-
tural research, Bulletin of Rural Economics and
Sociology, 8(1); 61-75.




TABLE 1.2

Agricultural research and extension: comparative statistics 1965

Ratio of expenditure to value of total

agricultural production

Expenditure per farm
N per year*

- S/No. Region Research | Extension | Research | Extension
"1. | North America 1.01 0.53 59,68 31:27
2. | Northern Europe 0.93 0.53 20.87 10.73
3. | Southern Europe 0.38 0.41 1,56 1.61
k. | Oceania, Soﬁth Africa, Rhodesia 1.61 0.80 121.08 60.05
5. | Eastern Europe & USSR 0.6l 0.39 4,80 2.96
6. | Latin America 0.17 0.19 1.01 1.12
7. | Middle East and North Africa 0.55 0.55 ' 0.20 3.10

/continued

€L



" TABLE 1.2 ‘(cont'd)

Ratio of expenditure to value of total
agricultural production 3

Expenditure per farm
N per year¥*

S/No. Region Research | Extension | Research | Extension
8. | South and South East Asia 0.2l 0.31 .58 0.35
9. | East Asia 0.79 0.57 1.79 3.31

10. | Sub-Saharan Africa 0.45 0.38 1.79 1.49
Developed countries 0.87L 0.496 11.06 6.27
Developing countries 0.259 0.289 0.69 0.76

Source: Eveﬁson, RObért E, and Yoav Kislev.
and productivity,

New Haven and London, Yale University

Press. 1975. p. 18.

Agricultural research

* Original figures in U.S. dollars converted to naira at the
equivalence of 1 dollar to 0.64 naira (June 1978 exchange

rate).

uf*
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so for agricultural tecﬁnology in view of its biological
nature. Differences in biological requirements mean that
breeds of dairy cows, for instance, that are-highly pro-
ducfive in the temperate countries may be unsuitable for /-
tropical environment. Soils also'vary from one area to
another, and this variation affects crop requirements

with respect to water, fertilizer, and cultivation practices.
There are thus very few agricultural inputs that are ready-
made for developing countries.

However, there is available a corpus of knowledge
which has enabled developed countries te evolve factors
and techniques of production that are suited to their own
requirements, and on which developing ccuntries are them-
selves free to draw to develop similar new factors
appropriate to the conditions that are specific to their
own égriculture. For instance, the genetic principles
governing hybridization are the basis of all hybrid maize.
Yet fo benefit from such established knewledge, a country
needs to apply the technique to de?elop a superiof variety
for a particular maize—growihg area., Most modern agri-
cultural factors, particularly those of a biological
nature, therefore have to be "locally produced" using
established sciehtific.and technical knowledge as "raw

materials. "
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From this discussion two major conclusions can be
drawn. One is thet the contents and orientation of
research in developing countries should emphasise adaptive
or developmental research. This area of research tends
to be neglected in these countries in favour of the more
"glamorous" academic or basic research.

Second, there is need to.step up investment in agri-
cultural research, While Lewis,12 for instance, considers
that the amount of fund devoted to research should not
be less than 0.5% of the gross domestic product it has been
fcund that most Third World countries devote less than
0.3%. Yet even in developed countries where more funds
are devoted to research, re%urns to investment in research
is higher than those realized on other public projects
(see Table 1.3). [

"However, high as the returns from research may be,
the "producer'" in agricultural research cannot appropriate
all of the benefits from its production. This is bécause,
especially for biological inventioﬁs, the producer cannot
effectively patent his discoveries sinée the original
material may be capable of being multiplied indefinitely
without any need to go back to the inventor. This gap

between the social and the private benefit-cost ratios

12 Lewis, A.VW., Theory of economic growth..London-Unwin
University Books, 1955, p.176



TABLE 1.3

Selected estimates of the economic contribution

of agricultural research

Study
~_Griliches (1938)
Peterson (1967)
Ayer I (1970)
Evenson (1971)
Tang (1963)

Ardito Barletta(1970) -

Internz2]l rate

Country | Product Time Period
u.s. Hybrid Corn 1940-1955
u.s, Poultry 1915-1960

Brazil Cotton 1945-1967

U.3, Agricultural Sector 1649-1259
Japen Agricultural Sector 1880-1938
Mexico . Crops 1911.3-1963

of return

e T S e e

35-40
21-25
i A
L7
35
45-93

Source;

Evenson, R.E. and Yoar Kislev, Agricultural research
;nd productivity. New Haven, Yale University Press,

1975. p.12

L
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togethef with the zero marginal pricing inherent in the
production of scientific knowledge (like all public goods
and utilities) marks it out as an area for government

intervention.

O Specification of tﬁe broblen
In many ertsﬁhile colonial territories, agriculitural
research institutions were established several decades
before the post-war era of conscious economic planning.
In Nigeria, for instance, the first experimental station
was established in Ibadan in 1899. Yet it is common
knowledge that the farmer today continués to employ un-
trammelled the farming methods practised by generations
before him, He uses little or no modern inputs and techni-
ques like genetically superior seed varieties, plant
protection measures and chemical fertilizers; depending
for ﬁaintenance of soil fertility on shifting cultivatiom.
Has agriculturai research then been ineffective in Nigeria?
The question of gfossly inadequate investment in
research by developing countries has already begn high=-
lighted. Inadequacy of research investment of course im-
plies poor staffing and lack of proper equipment and other
research infrastructures. But beyond all these, there
are other factors that may well have militated against

the transfer of technology to the farm level over the years.
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‘One has been the lack of a clear-cut and consistent govern-
ment policy on agricultural development.13 This in turn
has resulted in lack of a cohesive and coordinéted approach
to research policies and programmes., For instance, an
agricultural develobment policy based on large=-scale

system - such as farm settlements and plantations - would
require that research focusses on such aspects as mecha-
nisation, sole-cropping and other factory-like processes.
On the other hand, a policy based on encouraging higher
productivity among small traditional farmers would concent-
rate‘on new inputs like improved seed varieties and
chemical fertilizers, orienting the use of this to multiple
cropping which constitutes thé framework of Nigerian
farming system. Eor the most part however, the experience
;n-this country has been that research recommendations

have been based, irrespective of whatever government

policy may happen to be in operation, on sole-cropping.

Yet as Normaﬁ has found in a study in northern Nigeria,

"there are valid reasons of a technological, sociological

13 Norman, D.W, and E.B. Simmons, Relevant research
priorities for farm development in West Africa.
Proceedings of conference on factors of economic
growth in west Africa, I5S5ER, University of Ghana

Legon, 1973. pP. hh
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and economic nature for farmers reluctance to change to
a sole-cropping syst:ern.“‘”'Ir

Second, the field of agricultural research has for

~
|

too long been dominated exclusively by the physical
scientist. The result is that, given the nature of his
training, undue emphasis has always been placed on recom-
mending technical rather than econoﬁic optimum. For
example he is apt to prescribe a rate of fertilizer appli-
cation that yielﬁs the highest physical output which if
adopted clearly results in a misallocation of resources
in a situation of positive input price.

Third, the extension services, as tﬁe Third National
Development Plan has put it, "have béen bedevilled by
lack of sound compoéite training and the limited number
of extensicn workers!" For instance it has been estimated
that while about 12,800 staff in the junior cadre were
required for extension services in 1970,.only about 8,500
were actually employed. Similarly, only‘1,000 senior stgff.

‘were on the ground compared with an estimated requirement

14 Norman, D, W., Crop mixtures under indigenous condi-
' tions in northern Nigeria. Proceedinzs of conference
on factors of economic growth in West Africa, ISSER,
University of Ghana. Legon, 1973. p.1L2




of 2,800.(Table 1.4). The problem of men-power shortage
becomes aggravated against the backgrourd of functioning
in a predominantly illiterate community. When farm people
are literate, farm Jjournals, bulletins, pamphlets and
the press generally constitute iﬁﬁortant media., The use
of such media are fof many purposes cheaper and more
effective than organising meetings ﬁith farmers on the basis
of oral vresentations.,

Amidst theée handicaps to the overall effectiveness
of research, it is generally agreed that research in
Nigeria's export crops has made impressive contributions
to increased production of these c:r'rcaps.?5 Perhaps the C
most spectaculer in this respect has been doéca. Reviewiﬂg
the production of cocoa in the post-war years "Agricul-
tural Development in Nigeria" has this to say, "The
remarkable upsurge in West African production - in whichj
_Nigeria participated fully = can only be explained
by the coming into bearing of‘ybﬁng trees, an increasing
proportion of which were of Amazdn and selected high—yield—

ing Amelonado varieties, and the effects of spraying against

diseases and'pssts.“16 Cocoa Research can thus be regarded

15 Nigeria. Federal Ministry of Agriculture and Natural
Resources. Agricultural developrent in ngerla
1973-85. Lagos.~197L.

16 Ibid., p.112.



Projections of total population, farm families

TABLE 1.4

and staff requirements up to 1985

1963/6l  1969/70  198L/85
Total Population of Nigeria (Millions) 5l..98 67 .2 99.7 |
Agricultural Population (Millions) 38.47 L6.2 62.8 . '
Number of Farm Families (Millions) 6,41 T 10.5 N
Staff Requirements: !
(i) ~Junior staff:

(@) Extension and Field Services: 6,410 7,700 10,500

(b) Non-extensions 2,137 2,566 3,500

(c) Private sector 2,137 2,566 33500

Total: Junior Staff 10,68l 12,832 17,500

Actual number employed: Junior Staff 3,991 8,539 -

- /continued



TABLE 1.4 (Cont'd)

1963/6l 1969/70 198L/85

(1i) Sehior Supervisory and Specialist Staff:

(a) Extension and Field Services 1,282 1,540 2,100

(b) Non-extension _ 85l 1,027 1,400

(c) Private sector ' 6 21l 257 350
Total: Seniof Staff . 2,350 2,82, 3,850
#ctual ﬁumber employ (Sénior Staff) 650' 1,000 -

Source: Federal Ministry of Agriculture ana Natural Resources,
Agricultural development in Nigeria 1973-85, Lagos,
197L. . :

€<
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as a beacon éhowing the kind of contributions that research
can make to increasedagricultural production and produc- €
tivity.

But if the benefits of cocoa research appear obvious,
the costs of achieving those benefits are by no means so,
especially as they involve expenditures stretching back
several years. In other words, how realiy profitable has
cocoa research been in terms of investment? The answer
to these question should prove of more than academic
interest to policy makers and research administrators in
Nigeria for at least three major reasons. First, such
Stock—taking could be a good thing ip itself since it
provides information on how much resources have been
committed to a particular activity, thus contributing tol
the documentation of the nation's economic history.

"Second, it provides a basis for a more rational alloca-
tion oflresources within agricultﬁral research and also
between agricultural research. and other sectors of public
ihvestment. At present, allocation of resources, parti-
cularly of finance, between'and within sectors appear to

bear no discernible rélatidnship with accepted investment

criteria.17

17 See for example the three national devélopment plan
dofuments todate. “
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Third, if cocoa research is found to have proved
acceptably profitable, an analytical study of the factors
that have contributed to its success both within and out-~ C
side the research set-up could have significant iﬁplications
for the organisation and conduct of reseafch into other
agricultural commodities . Such implications include
improvement in gengtic vigour with a vieﬁ to raising their

present generally low level of performance and productivity.

y [P Objectives of the study

The major objective'of this study is to develop an
appropriate moael for estimating the social returns to
investment in cocoa reseerch, with & view to ascertaining
the adéquacy of investment in cocoa research and by
inference agricultural research in general. The specific
objectives of the study are:

(1) To estimate alternative rate of returns to
cocoa research through a production.function
model with a view to assessing its marginal
productivity and relating this to the social
rate of return;

(ii) To analyse the organisation, structure and
conduct of cocoa research with a view to
identifying the factors that might have helped
or hindered the effectiveness of research;

(iii) To evaluate the recent reorganisation in
agricultural research in the context of — .
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research efficiency; ‘
(iv) To examine the present system of research
funding in relation to research efficiency;

(v) To examine research information and extension
in relation to efficient transfer of research
technology to the grassroots.

106- . Plan Of Stug}:

This introductsry chapter has discussed certain
aspects of economic development in contemporary developing
countries within its international setting; the process
aﬁd conseguences of technological change in agriculture
and the role of resecarch in bringing about such a change,
More specifically, an attempt has been made to isolate
the set of problems faced by agricultural research in
Nigeria and this has facilitated the specification of the

main- objectives of the study. ‘

S

In Chapter II, a review of the organisation of resecarch
in Nigeria is made, starting wiith the coloniel period
through the period of internai self-government and post-
independence civil administration to the present militery
administration era. Against this background, resegrch
personnel and administration, research funding and
infrastructures and research infﬁrmation and dissemination

-

are discussed. And lastly an attempt at general evaluation
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of research impact on agficultural prodﬁction is mace.

Chapter III deals more specifically with cocoa
research in relation to the history of cocoa production
in Nigeria and the importance of the crop in the economy.
It discusses the establishment and activities of the
former inter-territorial cocoa research organisation, the
West African Cocoa Research, and its national successor,
the Cocoa Research Institute of Nigeria; and focusses on
its major achievements in the areas of disease control
and the development of high-yielding varieties., It also
examines the prospects of new directions in cocoa r2search
against the background of current'gqvernment policy on
cocoa production and world market outlook for the crop.

Chapter IV deals with review of literature and describes
the methodology of this study, providing the background
for fhe development of the models used, namely the index-

number model and the productioﬁ function approach.

In Chapter V, the social. returns to cocoa research
is estimated using the index-numbef model developed in
the previous chapter. Thelséurces and limitation of the
data used are discussed. Some policy implications of the
results are highlighted. . |

Chapter VI gives an alternative estimation of returns

-

to cocoa research using the production function approach.
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Again, the sources and limitations of the data used are
discussed and the policy implications of the findings are
considered. -

The policy implications of the whole study are
discussed in Chapter VII with special emphasis on the issues
of new dimensions in research administration, approach
to research funding, training research personnel, periodic
research reviews, research information collation, dissemi=~
nation, and utilisation, research economics, and extension
research.,

Chapter VIII, containing the summary and conclusion
of the study, deals specifically with a summary of major
findings and recommendations, limitaéions of the study, and

areas for further research and conclusion.,



CHAPTER II
AGRICULTURAL RESEARCH IN NIGERIA

247 Organisation of agricultural research

The changes in the organisatidn of agricultural
research in Nigeria have followed very closely the
political and cbnstitutional history of the country.

For this reason, the organisation of agricultural
research is here discussed against the background of

the various landmarks in the political and constitutional
development of Nigeria, Broadly speaking, four periods
can be identified. These are the colonial period running
from 1861 to 1950; internal self-government period, 1951
to {960; the post-independence civil administration
period, 1960 to 1966; and the post-independence military

- administration period, from 1966 to-date.

2.1.17 Colonial period 1861 - 1950: The beginning of

agricultural research in Nigeria can be traced to the
establishment of a botanical research stétion in 1893
-by Sir Claude McDonald. Later,in 1899, the

British Cotton Growing Associaﬁ%on,(BCGA) acquired
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an area of 10.l4 Kkm? on Moor Plantation, Ibadan for
experimental work on cotton. In 1910, the government
took over from the BCGA the experimental work on cotton,
and Moor Plantation, the seat of the Association, was
chosen as the temporary headquarters of the Agricultural
Department for Southern Provinces which had hitherto
been run as part of Agricultural and Forestry Department
with Olokemeji as headquarters.

In keeping with the prevailing political set-up
under which the Northern Provinces and the Southern
Provinces were administered as separate units, a Depart-
ment of Agriculture for the Northern Provinces was
established in 1912. However, coming into being virtually
on the eve of the First VWorld War, these departments
had 1little time to expand befeore the onset of hostilities.
As the 1921 Annual Report on the Agricultural Department
has put it,

When reviewing the resulté achiesved since
their initiation, it should be r-membered
that both agricultural departments were

very small indeed until Just basfcre the warj;
and that the war started before the increased
staff had settled to their work. Thereafter
the staff were depleted until there was some=
times only one officer actually present in
each protectorate. In some cases the agri-

cultural stations and work had to be handed
over to Jjunior officers of other departments,



“in addition to their own dubiest)

If the situation was bad enough for zgriculture as
"a vhole, agricultural research suffered an even greater
neglect as this excerpt from the same report shows:

In regard to this part of the work (work
at the experimental farms) on which all
future progress must depend, I found on
arrival that the state of affairs was
very far from satisfactory, especially

in the Southern Provinces. Lit{le has been
done before the war started; axd during
the war, the small staff cf European
officers was mainly cccupied in cuties
connected with 'peripatetic introduction'
in the Southern Provinces, and cotton
extension work in the North. Thus,
Jittle attention was devoted o the
experimental investigations, the carrying
out of which necessitates much time

being spent on the experimental farms.

Although the politicél amalgamation of North and
South was effected in 191}, it wes not until 1921 that
the Northern and Southern Agricultural Departments were
merged into one department, This merger marked the
beginning of an era of continuity and stability in
agricultural organisation that was to span the next
fifteen years or so. During this period, considerable
progress was made in research. For example, whereas

before 1921, research was confined to the selection in

1 Nigeria. Annual repert on the Agricultural Department,
Southern Provinces for the period 1st January 1920
to 31st March 1921, Lagos. 1921.
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crop varietieé, mainly of cotton, during this period,
research was initiated in a whole range of agricultural
coummodities and specialities. These include research
work in oil palm breeding and small-scale extraction
techniques; cocoa establishment tfials; soil chemistry;
stock breeding; locust control; green manuring; and
mixed farming.,

By far the most important line of research during
the "Faulkner Stfip Layout" era (as the period came to
be known) are those on green manuring in the Southern
Provinces and mixed farming in the North. These were
based on the need to replace shifting cultivation with
some form of permenent cropping system capable of main-
taining soil fertility. In view of the enormous resources
devoﬁed to its prosecution over a considerable time pefiod,
it may be pertinent here to comment briefly on its outcome.

The main feature of green manuring is the incorpora-
tion of a leguminous crop into a rotation system. The
leguminous crop found tb be the most satisfactory in
this case was mucuna, a non—édible crop that had to be
buried green into the soil or burnt after its seeds must
have matured. While its technical effectivencess in the
maintenance of soil fertility - and even its bringing

about increases in yields of other crops in the rotation -
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was in no doubt (see table 2.1) such a rotation was found
to be unacceptable to the farmer. Two reasons have becen
given for this. The first was that the farmerlgrudged
the labour of turning the soil over in order to bury

the green manure. Secondly, it seemed to him a far-
fetched idea that one should grow a crop that was otherwise
utterly useless in order to improve. another crop that vas
to be grown the following year.

However, a more fundamental reason for its rejection
by farmers would seem to be that the alternative to its
adoption, namely shifting cultivation, was more attractive,
given the existing availability and abundance of virgin
Jand. This is borne out by the fact'that where

the position shows more promise this year,
particularly in the neighbourhood of
Ogbomosho . . . the lend has become
impoverished through continual burning,
clearing and farming. The people fully
realise :that their land is deteriorating
and thet they have to go further and further
away from the town to find land fertile
enough to grow their food crops; they have
therefore reedlly listened to aa'lce about
this matter and many are eager to give
green manuring a trial.

Apart from such flashes in the pan however, the

novelty on the whole proved unacceptable'to farmers so

3 Nigeria. Annual report on the Ag ~icultural Depart-
ment 1935. Lagos, 1936. pp 15-16.



Mean yields under green

- 34 -

TABLE 2.1

‘manuring experiments

(a) Moor Plantation Ibadan
Yams Cotton G'nuts Maize
kg/hec.| kg/hec.| kg/hec.| kg/hec.
1st Cycle 1922-25 8285 18l 1236 2263
2nd Cycle 1926-29 8613 229 1,86 2290
Increase in yield &
during 2nd cycle 328 L5 250 =7
(b) Ilorin
Yan/Cotton 2nd ysar 3rd year
2 Inter- g Maize/Guinea-| Mucuna
planted corn inter- (dug in)
planted
kg/hec. kg/hec.
1st cycle 1st vear 2nd year 3rd year
9776 82 1416 1429 (not weighed)
Lth year 5th year 6th year
2nd Qyye 12,348 179| 1278 "747 | (not weighed)
Increase in yield |
during 2nd cycle 2,572 97 138 318 -

Source:

1929, p.12

Annual Report on the Agricultural Department,
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that as later as 1946, the Annual Report for Western
Provinces had this to say,

These rotations were unattractive to "the

local farmers, however, mainly because they
only gave four main crops in four years,
whereas the farmers themselves took siXx

or nmore crops in the same period . . . As

the farmers in the areas concerrned were not
short of land for bush fallowing, it was 4
not possible (or even desirable at this
stage of research), te persuade them lo adopt
the new rotations.u '

By comparisor, the corresponding introduction in the
Rorthern l"rcw:im:‘es, mixed farming, seemed to have enjoyed
considerable popularity among farmers (seé Table 2.2).
Mixed farming involved the use of ploughs and farm yard
manure. Its acceptance was such tha% applicetions from
farmers to participate had to be turned down becazuse of
the difficulties in obtaining ploughs and suitable cattle
in sufficient numbers.s

The onset of the Second World War inevitably.s owed
down progress in research, most of the rGSOUPCés being c

devoted to producing food for army and civilians, and to

increasing the production of export crops like palm pro-

.-

L. Nigeria. Annual report on the Agriculturzl Department
1945. Lagos. Government Printer, 1946. p.37.

5 Nigeria. Annual report on the Agricultural Department,
1945. Lagos, Government Frinter, 1946, ».20,
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TABLE 2.2

Number of mixed farmers in the Northern Provinces
up to the year 1945

. . Total
Year ggr?ﬁgrzﬁg dﬂ?iigrige ;gnziguigg
i Fans of the year
1928 3 - | 3
1929 9 5 7
1930 13 3 17
1931 AN - Lt L
1932 71 9 108
1933 8l 19 173
1934 139 1l . 298
1935 348 25 621
1936 T/ T Iy 1,054
1937 L5 66 ©1,L33
1938 321 156 1,598
1939 231 270 15559
19,0 1483 222 1,820
19141 413 202 2,031
192 297 366 1,962
1943 4o6 243 2,125
1944 512 390 2,2L7
1945 590 290 2,507

Source: Annual report on the Agricultural Depart-
ment 1945, p.21
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ducts and rubber which could no longer be obtained from
Malaya because of Japanese war activities. One feature
of research up to the Second World Var was its‘close link
with other activities of the Department of Agriculture.
As a result research was an integrated affair between
laboratory and field work.‘

The end of the war ushered in further political
changes under the 1946 Richard Constitution which created
three administrative regions, North, West and East. In
line with this new arrangement, the Department of Agricul-
ture was organised into three regénal units, each headed
by a Deputy Director, with a Director at the centre
co-ordinating the regional departments. Apart from every-
thing else this period marked the beginning of a separate
existence for research, with regicral departnments concént-
ratihg cn matters relating to agricultural extension.

This break between research and cther aetivities meant a
more tenuous link than hitherto between the laboratory
and the field, a pattern that seemed.to have intensified =

over the years.,

2.1.2 Internal self-government veriod, 1251-1950:

The trend towards regionalization which began in 1946
took on a greater tempo, cusmulating in virtual political

autonomy and self-government for each of the regions during
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the decdade. The ministerial system of government was
introduced in 1951, following the adoption of the
McPherson constitution. Under the new system, the Depart-
ment of Agriculture céme under the Ministry of Natural C-
Resources at the Centfe, headed by an Inspector-General
of Agriculture who was respcnsible to the Minister,
while the Regional Agricultural Departments - also with-
in a ministerial set-up - were headed by a Director of
Agriculture respectively. However, agricultural research
was administered under a central Research Organisation
for which the Inspector-General had a direct responsibility.
The opening years of this decade witnessed consider-
able expansion in agricultural research activities. For
instance, apart from research programmes initiated and
financed within the Agricultural Department, a number of
new .research projects financed from external sources
were started or greatly expanded. These include projects
financed.from the Colonial Development and Velfare Fund -
nemely, the Rice research Scheme in Badeggi and the Maize
Rust Research Unit at Moor Plantation, Ibadan. Further-
more this was the period during which autonombus ¥est
African Inter-territorial research organisations wefe
founded notably the West African 0il Palm Research

-

Institute (with a sub-station of the older West African
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Cocoa Research Ins»ltute hOlP& es;abllshed in Nigeria in
1952) .

The year_195u could be regarded as an impdrtant vater-
shed in the history of agricultural organisation in Nigeria.
In that year, as a result of further constitutional
development, the responsibility on all agricultural matters
was aliocated to the Regional Governments, leaving
agricultural research on the concurrent legislative list.
Consequent upon the new arrangements a Federal Depart-
ment of Agricultural Rescarch was established under the
direction of a Director of Agricultural 2esearch who was
responsible to the Federal Minister of Research and
Information. A Council of Natural Resources comprising
of ministers responsible.for agriculture was established
for co-ordinating thﬂ various p”o"ram”*' of reseairch
throughout the country. In general, it was agrecd that
the Federal Department of Agricultural Research should
engage in rescarch of fundamental and long-term nature
while the Regions. should concern themselves primorily
with short-term or applied rescarch. Furtharmore a
Technical Committee composed of the Director of sAgricultural
Research, Regional Directors of Agriculture and a represen- .
tative of the Faculty of Agriculture of the University

College, Ibadun was set up to @dvise the Council.
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With the attainmenl of Regional self-government
variously in 1958 and 1959, the break between the Centre
and the Regions in matters of agricultural administraticn
became completely formalised. The result of this was
that the organs of co-ordination for agricultural research

- the Natioral Council for Natural Resources and its
Tephnical Committees -~ functioned more on the basis of
a gentlemen's agreement, lacking the necessery statutory

powers for their assignment.

2.1.3 Post-independence civil administration period, 1960-

1956: The euphoria following the attainment of national
independence in 1960 brought in its wake rising expectations'.
for "life more abundant." The immediate post-independence
years was thus marked by vast increased in government
expenditures aimed at accelerating general development;
As with other areas there was intensive regional competi-
tion in expanding agricultural research éctivities, the

emphasis being in the main on export commodities.6

The main thrust of'agricultural development effort
during this period particularly in the two Southern

Regions was on large-scale agricultural system of the

6 Nigeria. Federal Ministry of Agriculture and Natural
Resources., Agricultural development 1n Nigeria
1973-1285, Lagos, 197&
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farm-settlement type. This represented a big departure
from the past history of agricultural development policy
which had always emphaticaily rejected large-scale schemes.
Such shift in emphasis'could be expected to have affected
the direction of reseér‘ch cfforté. This may well have
accounted for the neglect of food crops research during
this period, since it seemed to have been the prevailing
belief that large~scale mechanisation was the cure for
all the ills of low agricultural productivity. In the
circumstances such research as thefe was on food crops
was haphazard, lacking any clear-cut policy direction,
Fﬁrthermore in the absence of an effective machinery for _
co-ordination of agricultural research throughout the
country there was inevitably a large area of overlapping
and even outright duplication of research efforts among
the Regions and between the Regions and the Federal
Department of Agricultural Rescarch.7

One possible reason wﬁy éxport crops research fared
better during this period was that being mostly tree
crops, the mechanisation notion was largely inapplicable;

so that research could continue without change of direction

7 Compare, for instance, the Annual Reports of the various
Regional Agricultural Resezrch Divisions throughout
this period. :
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from its previous one of evolving higher-yielding varieties.
Another reason, of course, was that as the country's main
source of foreign exchange earning then, it enjoyed a
greater financial support, thanks to generous grants from
the Regional Marketing Boards which, like its predecessors,
the Commodity Marketing Boards, had accummulated (as well
as inherited) financial "surpluses" from the export sales
of these very crops.

The importance of these crops to the Nigerian economy
and hence the need to enhance their production potentials
was further underlined during this period by the former
inter-territorial research organisations dealing in these
crops being constituted into autonomous national research
institutes. Thus in 196h-the Cocoa Research Institute of
Nigeria (CRIN) and the Nigerian Institute for 0il Palm
Research (NIFOR) as well as the Nigerian Institute for
Trypanosomiasis Research (NITR) were established along
similar patterns as their inter-territorial predecessors
(Appendix I). Since the day-to~day operations of these
institutes were mostly outside the bureaucratic routine
of the civil service, their autonomy no doubt was a contri-
buting factor to whatever success they might have achieved. -
This contrasts markedly with the organisation of food crops
research which had always been run under a civil service

set-up.
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Neverthéless the Federzl Government was not unaware
of the meed to re-organise food crops research as well
under autoncmous institutes. Indeed, acting on a report
by Sir Frank kngledow on the re-organisation of the Federal
Departments responsible for agricultural, veterinary, forestry
and fisheries research,8 the government actually passed
an enabling legislation in form of the Scientific and
Industrial Research Ordinance No. 35 of 1959 for the
establishment of research institutes in these areas.

It was against this background that the Northern
Region Government constituted the Agricultural Research
Division of its Ministry of Agriculture and Natural
Resources into the Institute for Agricultural Research
under the financial and administrative control of the
Ahmadu Bello University; Zaria - a lead that wes to bc-
foliowed later by the Government of Western State which
siﬁilarly transferred its own Agricultufaiﬁﬁeééérch Division
to the University of Ife. Still the lack of effective
research co-ordination at the national level remained a

serious set-back to the proper conduct of research. The

8 Engledow, F. L. Report on the federal organisation for
agriculture, veterinary, forestry and fisheries
research. Sessional paper Mo. L. of 1959, Federal
Gevernment Printer, Lagos, 1959.
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establishment in 196§ of a Ministry of Agriculture and
Natural Resources at the Federal level went a long way
towards providing a focus fof national co~ordination of

agricultural development activities, including research.

2.1.1 Post-indevendence military administration period, 1966

to~date: The military coup and couﬁterucoup of 1966 brought
in their wake a serious political cfisis that cumnulated
in the 30-month Nigerian civil war. As was'to be expected,
the activities Sf the new Federzl Ministry of Agriculture
and Natural Rescufces were during the war periocd severely
circumscribed, so that it vas not until =aiter the cessation
of hostilities that it was able to come into its own. In
- the aftermath of the civil war with its policy of resettle-
ment, rehabilitation and reconciliation, food matter;
naturally.came into prominence., It was not'surprising'
théréfore that the‘first major impact of the Federal
Ministry of Agriculture and Natural Resourceé was the
sponsorship of a National Agricul‘turai De?elopment Seminar
in July 1971. The mainlaim of the Seminar was to evolve
a national policy on agricultural development.

Even more significant for research was the'inaugura—
tion about the same time of the Agricultural Research

Council of Nigeria (ARGN), a statutory body charged with



) ]45 -
the specific function of coordinating research activities
throughout the country. However, although the Council
settled down promptly, establishing a secretariat staffed
by high-ranking scientific personnel, its full functioning
was held in abeyance because the Research Instifutes (Estab-
lishment) Order, which was to formally establish research
institutes under its aegis,; was not promulgated until the
close of 1975. Under the Order, fourteen institutes were
established, each under a governing board {see Appendix IV).
One feature of these new institutes was that each was
restricted to conducting research into one or a few velated
crops. For instance, the National Roots Crops Research
Institute was to conduct research into crops like yam,
cassava and potatoes, while the Natioral Cereals Research
Institute was to cgnfine its research activities tc maize,
rice 'and grain legumes,

In spite of the eventual completion of all formalities
however, the ARCN never really took cif the ground in the
end. This was because it was superceded by a new body,
the Nigerian Science and Technology Develoﬁmeat Agency
(NSTDA) which was established in January 1977. The NSTDA
Bas a broader scope than the ARCN, covering medical and

industrial as well as agricultural research.
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22 Research personnel and administration

Of all research resources personnel is perhaps the
most crucial and certainly the most limiting in developing
countries. This is due in part ?o the fact that it
requires talent and long years of specialized training to
produce a research scientist. This inherent limitation
in supply calls for efficient administratie@L€ available
personnel are to be effectively utilized.

In Nigeria‘the earliest organization of resecarch
particularly during the colonial era was one of close
integration witn extension. For this reason it was not
always clear which personnel were specifically for research
and vhich were purely extension staff. Nevertheless
some staff came to be appointed on the basis of their
scientific discipline. The earliest of this group, an
entomoiogist, was appointed.about 1910. . Apart froﬁ the
addition of a mycologist a couple of years later nothing
much happened until 192l when research officers increased
to eight. This period also secemed to mark the turning
point in a more efficiént administration of research
personnel with perhaps some recognition of ths need for
interdisciplinary approach. For instance, that year's

annual report had this to say on the work of research



officers.

The policy laid down is the concentration of
most of each individual's energies on only

one preblem at one time, and on the concentra-
tion, whenever circumstances call for-it, of
the efforts of several officers on the same
problem. The value of such team work in
dealing with problems of applied science is
generally recognised in theory; but, in
Governuent Agricultural Departments, it is

not actually a very common practice, for it
frequently appears to involve a sharing of the
satisfaction of achievement which is not
always acceptable to the workers. But although
this attitude is neither unnatural nor entire-
ly unreasonable, there is little doubt that

a policy of concentration and cooperation is
frequently most advantageous, and often even
essential,

By and large with increases in .research staff over
the years, research efforts were directed to improving
export commodities. Thus work was concentrated on such
crops &s cocoa, cotton, groundnuts and palm produce, Such
a policy can be said to be rational since returns to
research efforts can be expected to be high, given the
high value of these export commodities. Another feature
of the growth in number of research personnel was that
each specialized discipliné began to emerge as separate

sections for purposes of administration. For instance,

9 Nigeria. Annual report on the Agrlcultural Department
1924.. Lagos 1925. pp. 1-2.



- 8 =

whereas in the annual reports of the Agricultural Depart-
ment up to the Second World Var research activities were
reported under general programmes, such reporté now came
under their own research sections like Chemistry, Botany,
Entomology, etc. This trend intensified with regionaliza-
tion in 1946 cummulating in the establishment of a central
research organisation in 1951, Again for purposes of
effective utilization of the relatively limited research
personnel this arrangement would seem to be rational since
to have regionalized researbh like other areas of agri-
culture would have resulted in spreading available research
personnel too thin on the ground,

The situation however changed with the complete
regiocnalization of all agricultural metters in 1954.
Thereafter, research personnel like other staff were placed
under the control of their respective regions. This
decebtralization of administrative control on research
personnel resulted in much duplication of research efforts,
¢specially as there was no-effective machinsry for
research co-ordination among'the various regions. It was
against this background that the Agricultural Research
Council of Nigeria was established in 1971. The decree
establishing the Council gave it very wide powers in the

administration of research generally. A complementary
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decree, the Agricultural Research Institute Decree spelling
out the relationship of the ARCN with the research
institutes was promulgated in 1973 (Appendix LII). Ameng
other things, the decree specifically gave the ARCN the
powers of appointmeﬁt, promotion and discipline of research
staff in all research institufes. The pfovisions of this
decree together with those of the previous ARCN decree

thus gave an adequate coverage to the need for a central
administration of research personnel.

The emphasis on research personnel in the new set-up
was in evidence in the structure of the ARCN secretariat
itself, which established a Division of Manpcwer Training.
Indeed perhaps the only standing achievement of its
credit was the study on agricultural manpower requirements
in the whole counfry which it undertook in conjunction
with' the FAO and which was concluded Just in time before

the supercesion-of ARCN by the NSTDA,1©

243 Research funding and infrastructure

Research funding and the provision of infrastructure

are clearly related. Thus scarcity of funds over a long

10 Nigeria, Agricultural Research Ccuncil of Nigeria.
Report of the national séminar on manpower planning
for agricultural development in Nigeria., Ibadan, 1977.

L
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period can be expected'to result in inadequete provision
for research infrastructure. Among the items of research
infrastructure may be included equipment, labofatory
buildings, green houses, library - all of which depend
directly on research funding. In addition there is another
category of research infrastructure which are by way of
externalities to research institutes and whose provision

is outside the funding of the research establishments
themselves., In this category can be included the proximity
of research centres to universi%ies which thus provide

an "intellectual atmosphere" as well as certain physical
facilities that may ordinarily not be available to a
research establishment, e, g. computer facilities, electron
microscope, conference facilities etc,

In Nigeria, the first category of infrastructure has
perhéps been the more important, since agricultural
research is largely of the applied type; Consequently
research funding is particulerly relevant in considering
the adequacy of such infractructure. How has funding cof
research, particularly in relation to the provision of
infrastructure, fared in Nigeria? As already noted,
agricultﬁral research was closely integrated with extension
activities up to the Second World War, so that it was not

always clear where research ended and extension began.
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By the same token there was no distinction between funds
for research and extension. Moreover, given the relative-
ly low level of sophistication in research activities
in these early years, reseasrch fund requirements were
likely to be minimal, For instanbe, the dominant research
programme for over two decades from 1921 was a rotation
systeir incorporating green manure in the south and mixed
farming in the north. Clearly the level of infrastructure
required for such lines of research in form of equipment,
laboratory buildings etc. were necessarily minimal since
they were largely field-oriented, Hence it could b2
réasonably assumed in the absence 0; documentary evidence
that not much of research infrastructure was built up
during this period.

The post second-world-war years witnessed an expan-
sioﬁ of research facilities, a trend that intensified
with the regionalization of agricultural research in the
fifties., In the main, research infrastructures were
built around three regional centres, namely, Sameru in
the North, Umudike in the Eaét,and Ibadan in the West.
Apart from these, however, research infrastructures were
also expanded in the university faculties of Agriculture,
notably Ibaduan, Ife, Ahmadu Bello, and University of

Nigeria, Nsukka.
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Like the activities of the regional research ccntres,
research funding was not éoordinated. Given the inevitable
duplication and overlapping in research activities under
such a situvation aggregate investment in research, meagre
though it has been in relative terms, was in effect
dissipated. Again the rationalization of funding and
provision of research expenditure is one of the objectives

of the establishment of the ARCN.

2. Research information dissemination

' The dissemination of findings constitute an important
aspect of the research process, As Ashton and Rogers
have put it, "The learned paper which sits on the shelf
gathering dust is of little benefit to anyone."11 Dissemi=~
nation of researcﬁ information is even more vital to
applied research like in agricultural research where the
real objective is consciously to raise farm productivity.
Indeed for agricultural research "It is-a tenable proposi-
tion that a research is not éompleted until its findings

have been understood by those who are in a position to

act on the results.“12

11 Ashton, J. and S. J. Rogers, Agricultural adjustment
- a challenge to economists. Journal of Aericul-
tural Economics (Manchester) 18(20), p. 100.

12 Ashton, J. and S, J. Rogers,op.cit
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In Nigeria the dissemiﬁation of agricultural research
information has taken various forms which can be grouped
into two main categories on the basis of "audience type."
The first category consists of those forms aimed largely
at scientific and pfofessional audience, and include
publications in scientific Journals, departmental tulletins,
the holding of conferences, seminars and workshops. The
main velue of these forms of dissemination is that it
enables other researchers to keep abreast of developments
in their respective fields; The second category of
reseérch information dissemination is by extension methods
which are of course aimed at getting the farmers to adopt
research findings. These include farm visits, meetings,
the use of mass media (press, radio and television), |
demonstration farms, agricultural shows and farmers
festivals, and "progressive farmers" approach.

-Farm - visits by extension workers is the most direct
form of commﬁnicating research information to farmers,
particularly in a predominzntly illiterate society. The
effectiveness of this method of extension cdepends on the
ratio of extensidn wvorkers to farming population, a ratio
which in Nigeria like in other developing countries is
far frﬁm the ideal. For instance while the ratio of

extension workers to farm families in developed countries
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is 1:400-500 the corresponding figure for Nigeria has

been put at 1:2000.13 Furthermore, this ratio says
nothing about the low quality of the personnel; Typically,
the organisation of the extension network .is such that the
category of staff directly in day-to-day contact with

the farmer ére predominantly field overseers. These

grades of staff have little fermal education beyond the
primary level and hardly any vocational training in
agriculture.

The progressive farmer strategy offers a big attraction
as an extension method, particulariy where extension
workers are spread thinly on the groupd. Under this
strategy, extension resources are concentrated on relative-
ly few farmers who are moét likely to accept and adopt
innovations with the expectation that they will in turn
act as demonstration agents in the diffusion of informa-
ticn and improved practices. Various forms of this
strategy have been tried in Nigeria at different times.
These range from using "progressives" among traditional
- farmers themselves to creating an entirely new class of
fafmers who by virtue of education and agricultural

training could be expected to adopt improved practices

-

13 F.A,0., Agricultural development in Nigeria 1965-1980
. -Rome, 1966, p.300.
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as a matter of course. In the latter group are included
the farm school programmes of the post Second VWorld War
years under which young farmers were trained iﬁ farm
schools for a couple of years after which they went back
to their respective villages to put their acquired know-'
ledge into practice. The Niger Agricultural Project esta-
blished in 1950 also had a component that aimed at producing
a community of farm settlers with superior farming skills.ﬂ'L
This "revolutionary" approach reached its highest develop-
ment in the farm settlement scheme of the sixties.

The demonstration farm has been recognised as an
impoftént tool of extension since the establishment of
the Department of Agriculture itselfl Indeed the main.
stations like Moor Plantafion and Samaru were demonstra-
tion as well as research farms. Apart from the main
stations, model farms - as the demonstration farms were
then called - were established in several "agricultural
districts which were too remote from the Agricultursl
Stations for farmers conveniently to visit the 1atter."15

Apart from demonstrating new skills and improved farming

1l Baldwin, K.D.S. The Niger agricultural project,
Oxford, Basil Blackwell, 1957, 221p.

15 Nigeria. Annual r'ep'ort on the Agricultural Department,
Southern Nigeria for the year 1913. Lagos, 1914 p.10

'
)
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practices, these farms also supplied improved varieties

of seeds, seedlings and breeding stock. This tradition
has continued and in fact has intensified all {hrough

the constitutional changes especially with regionalization.
Thus with its po;iferation, demonstration farms have been
called different names among whigh are experimental unit
farms, Native Authority farm centres, extension work
stations etc.

Agricultural shows as a means of disseminating
research informaticn also has a long history, the first
show having been held in Lagos in 1910. As in the case
of the demonstration farms, agricultural shows have become
a part of the extension routine oveé the years. The
main purpose of the agricultural show is the exhibition
of farm products especially for their qualities and high
yields with a view of fostering a spirit of competition
among farmers in attaining high quality and yields by
adopting improved farming praptices. The show also pro-
vides a forum for researchers to acquaint farmers with
their latest findings such as new crop varieties, improved
husbandry methods and processing techniques. In this
context it may be mentioned that apart from the conven-
tional type of agricultural show which is ususlly organised

by the extension services of Ministries of Agriculture,



the organisation of what is usually called "field days"

or "farﬁers days" have in recent years become popular

amonz research institutes. On such occasions farmers have
the opportunity to obtain first-hand information on

various research activities and programmes being carried

on in the institute, particularly those that have immediate
relevance for farmer adoption,

Another trend in the dissemination of wesearch
information is that after decades of existence of research
and extension as separate organisational entities, the
research institutes are beginning to incorporate extension

activities into their own set-up througzh the formation of

an Agricultural Extension Research Liasion Service (AERLS).
This has reached full development at the Institute for
Agricultural Research of Ahmadu Bello University which’
originated the idea. Indeed the activities of this
Institute's AERLS have expanded to the extent that_it has
now been constituted into an autonomous body, éeparate

from its parent institute.

Also, of major significance on the current extension
scene is the National Accelerated Food Productien Frogrerme
(NAFPP) initiated by the Federal Ministry of Agriculture
end Natural Resources in 1972. The National Accelerated

Food Production Programme (NAFPP) is another developing
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medium for the dissemination of research information to
farmers. Basically, the programme which was 1aﬁnched in
1973 is an attempt to integrate research, extension and
agro-service (material and servicé inputs) and to bring

to bear their synergistic effect on increasing the pro-
ductivity of certain selected crops. The crops are rice;
maize, millet,.sorghum, wheat and cassava. Operationally
the programme is organised into three national crop centres
based in research institutes as follows: the Rice/lMaize
Centre at the National Cereals Research Institute, Moor
Pléntation, Ibadan; the Millet/Sorghum/Wheat Centre at

the Institute of Agricultural Research, Ahmadu Bello
University, Samaru; and the Cassava Centre at the National
Root Crops Research Institute, Umudike. These centres
work in close collaboration with state extension services
to develop crop varieties and cultivation methods which
are tested on specific sites and individual farms through

what are known as mini-kits. Mini-kits are specially

prepared packages of seed of different varieties, fertili-
zers of different analysis, and recommended quantities
of the right pesticides. It is claimed that the use of

mini-kits as a research and teaching tool reduces the



period between the proof of an improved practice end its
mass~éd0pti0n from 7-9 years to 2-3 yearsj6

Finally, the use of the mass media for diéseminating
research information has taken on an increasing importance
in recent years. Bdth radio and television ih many parts
of the country now feature agricultural information in .
their regular programmes in addition to news coverage of
special occasions like meetings, seminars, workshops,
conferences etc. pertaining to agricultural matters.
Similarly, some sections of the press carry special
columns on scientific information including those on
agficultural research, All in all, there exists a wide
variety of channels through which reéearch information
could be disseminated. While a few are of recent develop~
ment, many have been part of the history Qf Nigerian

agriéulture itselfs

2.5 General evaluation of research impact

Agricultural research in Nigeria has veen in existence
now for four decades, the first experimental station
having been established in Ibadan in 1899. Given its

fairly long history, what has been its impact on agricul-

16 International Institute for Tropical Agriculture,
The NAFPP: A new dimension for Nigerian agriculture
¢ «Ibadan, 1977.
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tural development in the country?

One significant factor to be borne in mind in
considering the impact of research on agricultﬁral
development is that largely as a resultf of British colonial
policy of "protectorate" administration rather than
wholesale colonisation, Nigerian agriculture has continued
in its socio=-cultural small-scale setting. Thus, the
conduct of research and dissemination of research infor-
mation has had to operate in a milieu of mass illiteracy,
subsistence-oriented production, and primitive implements
that characterise the shifting cultivation system of the
Nigerian small-holder.

It is common knowledge thaf thefe has been little
change in the state of farming technology over the years.
This is often attributed to the neglect of food crops

research17

However, this is not borne out by historical
evidence. What could be asserted is that the research
efforts have made little impact on food producéion ~ which
is different from saying that no efforts were made. On
the contrary, available evidence suggests that from

early times in the history of reszarch, efforts were

17 Oluwasanmi, H,A,, West African agriculturzl develop-
ment in the '€0's. Proceedins of conference on
factors of economic gzrowth in vWest Africa, Legon

e 19'73 ] poZ.
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directed to tackling the fundamental problem of food
production, nemely, the need to develop a system of
continuous cropping capable of mainteining soil fertility
in place of traditional shifting cultivation. For
instance, during thé period from 1921 up to the end of

the Second World War, agricultural research was dominated
almost exclusively by experiments on "green manuring" in
the south and "mixed farming" in the north. Thus for

some twentyjfive years, agricultufal research was pre-
occupied with attacking thé problems of low food productivity
from.the roots, as it were. It is interesting to

épeculate on whether some acceptable substitute for shift-
ing cultivation would have been evol?ed. However, as it
turned out, the end of the Second World War marked the
beginning of rapid constitutional and political changes
which resulted in successive re-organistations of the
Department of Agriculture and resultant changes in research
policies and programnes. Even then, research in food

crops have continued, albeit by focussing on individual
crops rather than as part of a farming system.18
There are many reasons for the lack -of research

impact on traditional farming practices. One is that the

18 See, for instance, the annual reports of both Federal
and Regional Kesearch cstablishments from 1846 to
the 1960's
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relative abundance and availability of land favours

the continuance of the traditional shifting cultivation;
there is therefore no incentive to adopt impro?ed practices.
Secondly, the communzl land tenure system is not suited

to present-day requirement of cash crops production.19
Thus the occupier of agricultural land has no real incen-
tive to improve or even to maintain the fertility of the
1and he is cultivating. Thirdly, agricultural research

has not always progressed evenly on all fronts, so thet

the adoption of an improvement in one area of farming may
be handicapped by lack of corresponding inrnovation in

other complementary areas. For example, the increase

in output from the adoption of modern practices like
improved varieties and fertilizer application may be
nullified by lack of adequate vrocessing and storage méthods
for the resulting execess. Fourthly, there is the non-
application of what Norman and Simmon@o have called the
“relevance criteria" in the formulaticn of rcsearch policies
and programmes. For example, inter-cropping is known to be

the predominant system of farming in most parts of the

19. F.A.O.’ Op.Ci't.

20 Norman, D.,W, and E, B, Simmons, Determirnation of
relevant priorities for farm developuownt in West
Africa, Freceedings eof the confarcencs on fachors

of agricullural growian, Legon 1973, il

1
-
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ccuntry., Yet reséarch has continued to attack the problem
of low productivity by recommending practices based on
sole cropping. The application of the relevaﬁce criteria
should lead to the formulation of research programmes
aimed at increasing crop yields within the framework of
a crop-mixtures system, a system which farmers continue
to prefer for '"valid rezsons of a technolcgical, socio-
logical and economic natur‘e.z1
In face of the seeming indifference of small holders
to improved farming techniques, official reaction has been
an attempt to induce agricultural development through
fhe.alternative system of large~scale production units.
Starting with plantations in the_1950‘s, 1arge-scale
system of production was intensified in the sixties by
the establishment of farm settlement schemes in the then
Eastern and Western Regions. Amplifying the government's
view with regards to large-scale proﬂuofion unit, the
1962-68 Western Region Plan asserted, "As for modernising

agriculture, a good start has already besen macde by the

21 Norman, D, W. Crop mixtures under indigenous
conditions in northern part of Iigeria.
Proceedings of the conference on factors of

agricultural :rowth, Legen 1971, p.ile
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establishment of farm settlements, by the setting up

of plantations, and by founding of farm institﬁtes to

train young farmers.“22 Thus, out of the N37 ﬁillion
provision for primary production during the plan period,
about N19.5 million was allocated to various forms of
large~scale production units.23 By comparison, the amount
earmarked for small-holder production by way of agricultural
extension was under ¥6 million.

Experience with these schemeghas been generally
disappointing. Most of the results envisaged have not
materialised. In particular the high expectation that
the "demonstration effects" of farm settlement scheme
would rub off on the small-holders have turned out to be
an illusion. Indeed, contrary to the positive assertion
that "the impact which these farm settlements will make
to the overall productivity of‘farmers in the Region has
never been in c?mou'i:)‘{:,"aL some studies suégest that their

25

demonstration effects have actually been negative.

22 Nigeria, Federal Ministry of Eccnomic ievelopuient,
National cdevelopiment plan 1962-68, Luagos,1962 p.273

23 Ibid, p. 342

2y Ibid., p. 290

25 Idachaba, F. S., The ‘demonstration effects' of farm
institutes and settlements: Theory and evidence,

Bulletin of Rural ¥conomics end Socislosy (Ibadan)
6(2); 207, 1973.
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Developments in recent years have been towards a
reversion of governmental support for small holder pro-
duction. For example of a total of some o1 million
provided for Federal Capital Ixpenditure on agriculture
during the 1970-7l National Development Plan, ¥17 million
was allocated to "Federal Assistance to Agriculture," which
is presumably a catchall title for various projects in

support of small holder production.26

The same pattern

is noticeable in states apprecpriations for agriculture
during the period. The 1975-80 Developrznt Plan too,
places similar emphasis on small-holder production through

v
o

such programmes as the National Accelerated Food Production

Project (NAFPP); irrigation projects; "small-holder®

tree-crop projects (cocoa; 0il palm and rubbazr) and

fertilizer distribution.2!
"Given the disillusionment with large-sczls production

units, what prospects do small-holders offer as agents

of agricultural deveiopment, especially with regard to

the transfer of technology? If their contrilw:tion to

the pre-petroleum, export-crép economy is any zuide, there

26 Nigeria. Federal Ministry of Economic Flanning and
Reconstruction. The four-year develoiiznt plan,

27 Nigeria. Federal Ministry of Fconomic Davslepment,
Third national development plan 1975-80. Lagos,
1975, Vol. 1. pp 15-18
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may be some Justification for optimism in this direction.
True, much qf the increase in production of export Ccrops
in the past was due to factors like price incentives,
improved transpértation facilities and the utilization of
surplus land. However, there is evidence that fesearch
played a dominant role in some spec¢ific crops., For
example between 1953 and 196l cocoa export rose from
105,000 to 200,000 metric tons. According to FAO, this
remarkable upsurge "can only be explained by the coming
intq bearing of young trees, an incressing propecrtion of
which were of Amazbn varieties and selected high-yielding
Aﬁelonado varieties, and the effects of spraying against

diseases and pests."28

To the extent that the level of
research achievements in this direction is a pointer
to similar possibilities for research in other crecps,
an examination of the organisation and conduct of cocca

research may be illuminating.

28 F.A,0., op.cit



CHAPTER III
COCOA RESEARCH

3.1 History of cocoa production in Nigeria

Cocoa production in Nigeria dates back to late
nineteenth century, the first plantation of the crop
having been established near Bonny in 187&.1 But cocoa
farming did not spread until the early part of the
twentieth centuryz. In 1911, Nigeria produced l,000
tons, compared with 150,000 tons fcr the West Indies,
and 40,000 tons for Ghana (then Gold Coast).3 However,
during the next two decades, the rate of growth surpassed
those of the other areas. For example between 191l and
1938, African, American and world production grew five
hundred, one hundred and fifty, and two hundre& and fifty

1 African affairs, 45, 1946 p. 152

2 The preponderance of Nigeria's cocoa production has
for a long time now come from the "Cocoa Belt" in
what is now Ogun, Oyo and Ondo States. The esti-
mated production from this area is 95 per cent of
the country's production.

3 Galletti, R., K.D.S. Baldwin and I.0. Dina, Nigerian
cocoa farmers, Oxford University Press, 1956.
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per cent réspectively. By comparison, Nigerian produc-
tion during the same period expanded by one thousand
two hundred per cent (see Table 3.1).

In 1929, Nigeria's share of world cocoa production
was 10 per cent, rising to 14 per-cent by the 1950's when
she became the third largest producer (after Ghana and
Brazil). She moved to the second poSition in the mid
1960's, supplying about 19 per cent of total world
production (Table 3.2). Thereafter it decreased steadily
until 1970/71 when it again rose briefly to about 20
per cent - an all-time high. Production in recent years
seems to have stabilized at about 1l per cent of world
production, pushing Nigeria back in the process to the
third place.

. It is perhaps pertinént to mention that the Nigerian
cocoa industry was developed and has been susteined
almost exclusively by small-holders. Government aid was
not forth-coming uvntil 1926 when a produce inspection‘
service was set up with the obJect of raising the quality
of‘cocoa as well as other export crops. This interven-
tién together with war-time export control arrdhgements
resulted in better quality of produce éxyorts.

The Cocoa Marketily Eoard established in 1947

successfully used is price=fixing powers to effect even
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ABLE 3.1

Growth of cocoa production

In '000 metric tons :

average

Change from preceeding

Period of four-year periods period per cent
ending: _
Nigeria | Africa* America World | Nigeria Africa¥* - | America | World

1914 o1 91.8 151.1 249.3 o .o .o oo
1918 11.0 125.4 169.7 3017 + 16l + 37 + 12 + 21

- 1922 23.2 216.3 187.0 410.1 + 111 + 73 + 10 + 36
1926 38.1 295.0 178.9 1,60.9 + 6l + 36 - L + 17
1930 48.6 3176 1770 503.1 + 28 + B8 - 1 + 5
1934 66.3 37 .1 185.0 566.7 + 36 + 18 + 5 + 13
1938 20.9 351.4 208.2 667.6 + 37 + 21 + 13 + 18

* Including Nigeria

Sourée:,Galletti, Rl K. Ds 5,
Nigerian cocoa farmers, Oxford University
15 '55, 1956’ p."t

Baldwin and I. O, Dina,
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TABLE 3.2

Nigeria's cocoa production as percentage
of vWorld production

Semon | SEORELO, | Pmuconigge st foras
1965/ 66 18l,632 10,99
1956/67 267,273 19.60
1967/68 238,653 17.55
1968/69 187,533 15.02
1969/70 222,969 15,59
1970/71 307,915 20.60
1971/72 256, 60l 16.13
1972/73 211,286 746
19723/74 190, 900 13.48
1974/75 211,000 13.81

Source: Statistical Information on Western State
of Nigerian Controlled Produce, Western
Nigeria Marketing Board, April 1976.
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greater Zmprovement in the guality of cococa export. For
instance in 194,7/48, L7 per cent of cocoa purchased by
the Board was of grade one quality, 25 per cent grade
two, 21 per cent grade three and 7 per cent grade four.
In 1950/51 the Board‘s‘purchases were 95 per cent grade
one and 5 per cent grade two, with grades three and four
no longer sold (Table 3.3). This course of action as
indeed its other policies has been the subject of severe
criticism.LL It is contended that the minimum quality
prescribed by the Boards was always higher than the lowest
guality acceptable on the world market, and that such
'prohibition of inferior but commercially marketable.grades
of produce represented a loss not only to the producers
but to the economy at large. On the other hand, some
economists have hailed the improvement in produce quality
as having contributed to the Nigerian economy.5’6
Another significant government intervention in cocoa

- production is in pesis and diseases contirol. Following

I Rotably by Bauer. For a definitive study of the
Marketing Eoards see Bauver, P,T., West Africaen
trade, (London) Routledge and Kegan FPaul Ltd,
1963, v ' .

5 Clayton, E.S., Freedom and welfare in developing
countries, Farm Ecoromist 10(6), 1963,

6 Hill; Poly. Fluctuations in incomes of primary
producers. Economic Journal . . . June 1963
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TABLE 3.3

Nigeria Cocoa lMarketing Board
producer prices for cocoa and

distribution of purchase
between grades, 1947-54

Producer Frices

Proportion of
quantity bought

Year Grades Grades Qgiﬁzizy
I 11 IIX IV i IT NI IV
N per ton per cent '000 tons
1947-48 | 122 120 114 96| L7 25 21 7 75
1048-49 1 24,0 230 210 180 76 21, 2 1 109
1949-50| 200 190 150 - |89 10 (a) - 99
1950-51 | 240 220 Grades |95 5 Grades 110
1951-52 | 340 310 no 9% L no 168
1952-53 | 340 310 longer |95 5 longer 109
1953-5L. | 340 310 bought bought 97
(a) 1less than 0.5
Source: Nigeria Cocoa Marketing Board records
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the outbreak of swollen shoot disease during the second
world war, the government conducted a swollen shoot virus
survey thrcuzhout the cocoa-producing area. Since there
was no known cure, this led to a massive "cutting out"
campaign with a view to preventing the disease from spread-
ing to healthy tfees. This failed to control the disease,
and government resorted to sealing off those areas that
wefelbadly affected by the disease (the "Arcas of Mass
Infection" - AMI) by the establishment of "a cordon
sanitaire" around them. The two areas declared as AMI
were around Ibadan and Ilaro. The most striking develdp—
ment was the introduction in 1954 of spraying against
black pod disease through the training'of farmers and
subsidies for chemicals., This together with spraying
against capsid pests reduced yield loss considerably.
.Even more deleterious to sustained production is
the fact that 65 per cent of existing hectarage have
passed their economic life,! 1In 196l, the VWestern
Region Ministry of Agriculture initiated a special Cocoa
Development Scheme, This was aimed at replanting 5,200
hectares of old cocoa farm and to establish [;,000 hectares

of new plantings over four years, Participating farmers

7 Nigeria, Western State Frogramme of the Third
National Development Plan 1975-80.
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who must belong to co-operative societies were to adopt
a package of recommended-practices under the close
supervision of extension staff. The governmenf also pro-
vided grants for replantings and credit for new plantings
through the Agriculfural Credit Corporation. The project
was exXpected to be implemented through a loan from the
World Bank. However the targets had to be reduced because
the expected World Bank loan was not forthcoming. The
hectarage actually planted was less than 1,600 hectares
for replanting and 1,560 hectares for new planting.

During the 1970-74 Development Flan, the scheme
fb} rehabilitation, which was started gnder the special
Cocoa Development Scheme, was given a new impetus by
the establishment of the Cocoa Development Unit as an
autonomous body, with the assistance of the World Bank
in form of loan and techniczl know-how. Under the new
project a total of 10,926 hectares of replanting as well
as 10,926 hectares of new planting were to be undertaken
at a total cost of K8.3 million. Following a favourable
report of a ¥World Bank mission which reviewed the prbject
in 1973, it was récommendéd that the scheme be extended
from the total of 17,604 to 42,694 hectares at an addi-
tional cost of N13 million. With the creation of three

states out of the erstwhile Western State, each with its
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ownr Cocoa Development Unit, indications are that the
scheme of replanting and new plantings would be more
intensified. For instance, by the 1976/77 planting
season, a total of ;5,919 hectares have been achieved,
The yeaf—by~year hectarage achievement in the three states
are shown in Tébie 3elis

Another factor that has been identified as having
had a negative effect on cocoa production is the Marketing
Board pricing policy which has for long imposed a heavy
burden-of tax on producers and fixed producer prices

8,9

at levels far below world market prices. For instance
in 1966/67 the producer price paid was only 35.6 per cent
of world market price (see Table 3.5). In 1973 the govern-
ment reviewed the pricing policy of the Marketing Board.

In particular, the taxation element was eliminated, and
prices were to be fixed more in line with the world market.

Furthermore in 1977, the whole Marketing Board system

in Nigeria was overhauled, the regional sel~up being

replaced by Commodity Boards. The Marketing Board system

8 Olatunbosun, D. and S.0. Olayide, Effects of the
marketing boards on the output and income of
primary producers. Internaticnal conference on
marketing board system, NISER Ibadan, 1971.

9 Olatunbosun, D. Pricing policy and supply response

in cocoa production: the Nigerian case. Proceedings
on cocoa economics research conference, Legon,
April 1973

L 4



TABLE 3.h-

Cocoa Developmeﬁt Unit: Hectarage achievement in

states comprising the

0ld Western State 1972-76

Total
Year New Planting Replanting Plantings
(hectares)
: Ondo Ogun Cyo Ondo Ogun Oyo All States
1972 754 78 330 301 178 Ssly 2195
1973 1342 134 878 798 256 1223 4633
1974 1919 510 76 751 1,09 2L,6l, 6978
1975 1832 1340 8L6 2993 o991 - 1499 11,699
1976 3059 214 1485 1468l 1297 7743 20,410
Total 8906 11206 14300 | 8691 3133 16L81 145,919
Source: Western State Cocoa Development Unit records



Nigerian producer price as percentage

.y

TABLE 3.5

of world price

World price

Nigerian producer

Nigerian
producer price

1969/70

Xear pertoﬁgtric price pighmetrlc %? ggiigngiﬁie
Naira:

1958/59 69l 371 53.5
1959/60 562 351 62.5
1960/61 Lhs 367 82.5
1961/62 35 251 70.9
1962/63 335 268 80.0
1963/6l; Lol 256 63.1
196l;/65 375 250 66.7
1965/66 277 130 46.9
1966/67 386 207 53.6
1967/68 176 203. 2.6
1968/69 639 203 31.8

831 317 38.1

P-T.Oc
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TABLE 3.5 (cont'd)

: ’ Nigerian
World price Nigerian producer ) i
Year per m:tric price per metric ggoggﬁggniggge
o ?on of world price
Naira
1270/71 611 303 49.6
1971/72 165 318 ' 68,1
1972/73 541 ' 366 67.7
1973/7L 1171 39¢>» 34
197u/75 1980 580 29,3
1975/76 2212 652 29.5
* The figures used are London prices._-xngﬁ PR S

Sources: Gill and Duffus, Cocoa market report, No. 270;
Western Nigeria Marketing Board, Statistical
information on Western State of Nigeria
controlled produce, Ibadan, April 1976.



in Nigeria could thus be said to hsve come full circle
since the post-second World War period.

| What is the outloqk for cocoa production in Nigeria?
In the words of the Western State Programme of the Third
National Dévelopment Plan, the massive investment in
cocoa and positive response whioh is expected, will result
in the output of cocoa in the state as shown in Tzble
3.6.79 These targets ranging from 200,000 to 369,600 -
tonnes are ;ubstantial. If the stipulated targets are
achieved, Nigeria would regain her previous position in
the world market as the second largest producer of cocca

by 1980.

3.2. " Cocoa and the Nigerian economy

Of all Nigeria's traditioral export crops, cocoa
has made the greatest impact on the economy, esrecially
during the pre-petroleum era. Given the concentration
" of production in Western Nigeria, cocoa has always
dominated the econcmy. of that part of the country almost
exclusively. Thus the production of cocoa hés contributed
immensely to the economic progress of Weslern Nigeria

in terms of reformatory effects on certain traditional

10 Nigeria. westerh State programme of the third
" national development plan 1975-80.



TABLE 3.6

Projected output of cocoa 1975-80
(metric tons) '

1975-76 1976-77 1977-78 1978-79

1979-80

200,000 32l;,C00 336,000 341,600

369,600

Scurce: Western State Programme of the Third
National Development Plan
1975-80, p. 18
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institutions notably land tenure, raising farmers income,
and providing government with revenue and resources

for the developmental effort. However, its contributions
to the national econom& at large has been no less remark-
able, especially as an earner of foreign exchange as well
as being an important component of the gross domestic
product. The impact of cocoa on the ecbnomy could there-
fore be assessed in relation to these factors. In doing
so, emphasis is focussed on the period up to the 1960's
when the distorting influence of petroleum export was

yet to affect the picture.

The cultivation of cocoa per se has had some modifying
effects on the traditional land tenufe system, Since
under the customary system of land tenure the right of
the individual over the trees planted by him is recognised,
the cultivation of cocoa means an indefinite interest
on the part of the producer in a particular plot of land.
It also means an abrogation of shifting cultivation which
is a feature of the custbmary system. While the rever-
sionary right of the community to é plot of land remains

unimpared by the cultivation of cocoa, this situation
does give ample scope for tendencies towards individuali-

zation of land ownership.qq‘ For instance, the cultivator

11 See Helleiner, G.K. Peasant agriculture, government
and economic growth in Nigeria. Homewood, Illinois.
Richard D. Irwin, Inc. 1966.
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has the right to mortgage his crop or pledge it against
indebtedness. Above all the individual at death can
transfer the right over the trees to his heirs, thereby
circumscribing the reversionary right to the community

of the land carrying his creop. In successive generaﬁions,
such land may, in practice, be lost to the community.
This modified situation vis-a-vis the pure form of tra-
ditional tenure has significant implications for the
farmer's willingness to invest in his piece of lanc.

On a more spectacular plane, cocoa production has
created oprortunities for increasing far.iers'! incomes
over the years (Table 3.7), mostly as a resul% of rising
commodity prices. In particular, the boem period of the
post Second World Var years resulted not only in un-
precedented increases in preducer income but also led to
considerable rise in the general standard of living in
the then Western Region as this exerpt from Baldwin
Galletti and Dina shows:

In everithing that goes to improve the
material standard of life beyond bare
necessities of food and shelter, the
inhabitants of the Western Region seem

to enjoy at least twice as much as those
in the Eastern Region and in most respects
three times as those of the Northern Region.
Nor, thoush the towns get the lion's share

of the imports, is the materisl improvement
confined to cities and towns. In the consump-
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TABLE 3.7

Incomes received by farmers from sales of cocoa,

1939/L0 - 1975/76

I ne ; I SOME
Year rGEE?SQG Year regggﬁzd
(¥ million) (¥ million)
1939/1,0 2.8 1961/62 36.0
1940/ 2.8 1962/63 3.0
191 /42 3.0 1963/6l Ll
1948/19 25.0. 1961/ 65 68.2
1949/ 59 - 22.0 1965/66 22,2
1950/ 51 28.6
: 1966/ 67 h5.2
1951/52 36,2
1053/5L 32,6 1968/69 36,0
198L/55 31.0 1969/70 - - Bl
1955/56 1,0.0 1970/71 ' 81.7
1956/ 57 38.0 1971/72 67.8
1957/58 22.0 1972/73 6ly.7
1958/59 8.2 | 1973/7h 75.0
1959/60 15,0 1974475 69.2
1960/ 61 EL.0 1975/76 70.5

Source: Helleiner (19656), Central Bank of
Nigeria Economic and Financial Review,
several issuves, VWestern Nigeria Marketing
Board.
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tion of textiles, iron sheets, and cement,
cigarettes, beer and kerosene, the Yoruba
farming settlement is ahead of most of
Africa, 12

Even more spectacular is the contribution of cocoa
to government revenue, particularly at the regional level.
This contribution has come mostly in form of produce
sales tax. From Table 3.8 it can be seen that cocoa

contributed more than 70 per cent of the total revenue

from produce sales tax for each year between 1960 and 1968.

Furthermore the Marketing Board reserves accummulated

over the years provided an important source of investment
funds especially in the 1950-60 decade. Devélopment in
the first half of the century depended largely on loans
raised overseas. 'Between-1950 and 1959, however, the
Marketing Boards replaced the foreign investor as a source
of investment funds for the public sector. By 195, the
Commodity Marketing Boards reserves was over 5163 million
after 68 million had already.been allocated for economic
development and résearch out of which the Cocoa Marketing

Board contributed 35.7 and 39.3 per cent respectively

12 Galletti, R., K. D. S, Baldwin and I, O. Dina. op.cit,

13 To this must be added the indirect benefit of duties
accruing to government from the 1mports for which
cocoa exportu help to pay.

13



TABLE 3.8

Contribution df Cocoa Marketing Board to general

reserves and appropriations 1949-5l

General Reserves (end of year)

Appropriations for Development
and Research (Cumulative to end

of year)
Year
Cocoa
All Cocoa Cocoa Fsrleand
Marketing Marketing | Marketing Ma ﬁlii M CECE? hgrﬁeg}ng
’ Boards Board Board's i arxeLng i obsbglieg
. Sh Boards Board Share
are
cot e (Fmillion) | (8million) (%) (¥million) ¥million) (%)
1949/50 Ol.ly L3.6 45.5 7.9 6..6 38.8
1950/51 13146 66.0 50.2 22,8 6.6 29.0
1951/52 135.8 52,0 38.0 L9.8 23.2 L7.0
1952/53 | 154.0 52.6 3.2 59.6 23.6 40,0
1953/ 5k 163.1 58.4 35.7 68.2 26.8 39.3
Source: Compiled from Annual Reports of Commodity Marketing Boards

194,9/50 to 1953/5L

S8



- 86 =

(see Table 3.8). WVith the setting up of the Capital
Development Fund in 1956/57, the amount provided by the
Regional Marketing Boards (which replaced the éommodity
Boards in 1954) from 1954 to 1960 were even larger. Thus
the Federal Government borrowed ¥22 million while the
Westefn Region Government received a grant of ¥22 million
and borrowed a further ¥20 million, raising thereby more
than two-thirds of the amount paid into the Capital
Development Fund in 1956-57. Again the contribution of
the Western Region Marketing Board (which is in effect the
successor to the Cocoa Marketing Board) between 1954 and
1960 ranged from 34..7 to 53.1 per cent to general reserces;
and 45.0 to 71.L per cent to loans to government and
public corporations (Tabie 3.9)

Some of these appropriations for development and
feséarch from Cocoa Marketing Board reserves was ih form
of grants (which totalled ¥17 million) to the Western
Region Productionlanrd; The schemes undertaken by the
latter Board include the establishment of a number of
plantations and farming pfojécts, pioneer c¢il palm mills,
rice mills, citrus processing factories and rubber
processing factories; Inladdition, it awafded a large
number of university sgholaréhipé in the field of agri-

culture and engineering. In later years its successor,



TABLE 3.9

Contribﬁtion of Western Reg*én Marketing Board to general reserves,
appropriations for development and research and loans to Government
and publiccorporations 195L/55-1959/60

General Reserve Appropriations for Loans to Government and Public
(end of year) Development and Research Corporation (outstanding at
(Cummulative to end of year) end of year)
Year All gis 2 . | Yestern " Western ' e Western
Regional Western Region All Wcﬁ?ern Region A1l Western Region
o Region ARl 7 Region Pl ve Region
Boards Marheting| Marketing Regional Marketins| arketing Regional Merketin Marketing
: Béeré‘g Board's Boards | Bond €| Board's | Boards anrd & | Board's
d B Share Share Share
(#m) (3m) (%) (¥m) (km) (%) (¥m) (Nm) (%)
199L/55 | 138.2 65.8 17.6 23.4 0.2 63.0 1.0 1.8 45.0
1955/56 | 124.0 | L9.L 39.8 38.8 2.0 61.8 3. | 21,8 710
"1956/57 | 132.8 | 16.0 3.7 43.8 | 25y | 57.9 16.6 | 30.0° 6Ly
1957/58 | 146.8 67.4 45.9 46.8 | 27.0 57.1 51.4 29.6 57.6
1958/59 | 176.0 93. 53.1 L7.4 25.L 53.6 63.0 36.0 57.0
1959/60 1 170.6 83.8 19.1 6l..6 L2.4 65.6 67.4 41.6 61.8
Source: Compiled from Annual Reports of Regional Merketing Boards 1954/55 to 1959/60
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the Western Nigeria Development Corporation (WNDC), under-
took a number of industrial projects like cemept and
textile manufacturing as well as many agricultural projects
- either by itself or in partnership with foreign capital
and technical know-how.
Apart from these investments by its "agents" the
Cocoa Marketing Board itself undertook mehy development
schemes. Up to September 1951, the Board had appropriated
over ¥7 million for agriculturzal and other schemes; notably
H1 million for feeder roads; ¥1,.,2 million for a project
on production of fibre bage; ¥0.72 million for the
Nigeria Cocoa Survey; and ¥2.45 miliion for endovmant to
the Faculty of Agriculture of the University College,
Ibadan. The Board also céntributed substantial sums to the
Wesﬁ African Cocoa Regsearch Institute. All together the
appriopfiations of the Cocoa lMarketing Board by 1953-54
totalled ¥26.8 million, while its successor, the Western
Region Marketing Board had spent ¥h2.lp million by 1959~60.
Enormous as these investments have been, the develop;
‘ment projects underteken - iﬁvolving as they did a
considerable amount of capital goods that had to be
imported - would not have been possible without the
availability of foreign, exchange. And here again lies

the importance of cocoa to the econony, thét is, as an
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earner of foreign exchange. Before the Second World War,
cocoa exports paid for more than 20 per cent oi Nigeria's
imports. With high prices and large volume of production
during the post war years it was paying for nearly 30
per cent'of :imztpm"ts.ﬂ+ Table 3.10 shows the year-by-year
share of imports paid for by cocoa between 1950 and 1968.

Apart from being a traditional earner of foreign
exchange in its raw state, cocoa has also assumed increasing
importance as a raw material in domestic industries. For
example, between 196l and 1965 a number of cocoa process-
irg plants were established. These include a 30,000-ton
éapacity rrocessing plant, a small processing and
chocolate manufacturing plant and é packaging operation
by Cadbury. Another project, a combined palm kernel and
cocoa processing plant set up’in the Bendel State, -
menufactures cake and powder. These cocoa-based indus-
trial projects provide another source of foreizn exchange
earnings. Furthernore the use of 10051 raw materials
means a saving in foreign exchange which would have been
required to import the finai‘products.

Given the importance of cccoa to the Nigerian economy

as evidenced by its various contributions discussed above,

1} Galletti, R., K. D, S. Baldwin and I. O. Dina op.cit.
P 10 . . - _



TABLE 3.10

Share of imports paid for by cocoa, 1950—?4

Cocoa export:

Total value

Cocoa's share

Total value

Cocoa's share

Year Volume Value of dome:tic of domeitic of imports of imports
000 netrta |, aliE [ gurorss | egm ¥ nitiion :
1950 102.0 38.0 176.8 21.4 123.6 3047
1951 123.4 59.0 223.2 25.3 169.0 34.9
1952 117.0 53.8 150.2 21.5 226.4 23.8
1953 106.0 50.0 241.6 20.6 . 216.4 23.0
1954 100.4 78.6 292.4 26.9 228.0 27:3
1955 90.2 52.4 259.6 20,2 27242 19.2

1956 119.4 48.0 264.4 18.1 305.4 15.7

1957 | 138.0 52.0° 248,2 21.0 304.8 17.0
1958 88.9 53,4 265.4 20.1 . 334.0 16.0
1959 145.6 76.6 327,0 23.9 356.8 21.3

06.



TABLE 3.10 (contd)

Cocoa éxport

Total value

Cocoat's share

Year -Volupe Value ofei;gﬁigic 2% iﬁgﬁﬁtic . g?tiépggtze Cg;oiégostgre
(1000 metriC |y million| W million % # ol lion *
1960 160.1 73.6 338.4 21.6 431.8 17.0
1961 187.6 67.4 347.2 19.4 445,0 14.7
1962 198.5 ©.65.8 337.2 20.4 406.4 1€.4
1963 178.0 64.8 379.8 17.1 415.2 15.6
1964 200.7 £0.2 428.9 18.7 407.6 15.8
1955 311.4 85.4 536.8 16.2 540.6 15.5
1966 194.0 52.6 56642 9.3 ' 512,6 10.3
1957 249.3 109.4 482.4 22.0 447,2 24.5
1968 211.9 103.2 422.2 25.0 386.4 26,7
1969 173.6 105,2 56740 18.6 183.0 57.5
1970 195.9 133.1 £25.6 16.1 336.,7 39.5

L6



TABLE 3,10 (contd)

Cocoa export

Total value
of domestic

Cocoa's share

of domestic

Total value

Cocoa's share

statistics, several issues.

' ‘mports
ras Volume Value exports export °£ i@ggits Of 47P
(000 metric]Nmillion N million % Ha&ldiOn
g tons)
1971 271.7 143.1 1109,.2 12.9 536.6 26.7
1972 227.5 -101.1 1348.7 745 .536.8 18.8
15973 218.9 112.4 212643 5.3 629.0 17.9
1974 159.0 159.0 5243.1 3.0 651.5 24,4
Source: Complled from data from Federzl Q7Ffice of Statistics, Digest of
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it is not surprising that the government has always shown
concern for the cocoa industry. Indeed on many occasions
it has seized the initiative in sponsoring programmes
aimed at increasing cocoa outpﬁt. Among such programmes
have been the promotion of producé quality through the
establishment of a produce inspection service; encourage-
ment of pests and diseases control fhrough farmer-training
and subsidies for spraying chemicals; rehabilitation of
aged trees through replanting and new planting. Above
.all, the government has always been actively invclved in

technical research into the problems of Cocoa production.

33 The beginnincs of cocoa research

The beginnings of research into the problems of
cocoa production date back to the inception of the
Agriéultural Department early this century. According -

to the 1910 Annueal Report of the Agriculfural Department,

His Excellency the Governor reported insects
were attacking young cocoa plants in =z
plantation at Sapele. This plantation was
inspected by the Director of Agriculture . . .
Some of thesé} insects were forwarded to the
Entomologist . . .1

Similarly, the fungus parasite causing the "die back" and

15 Nigeria. Annual Report on the Agricultural Depart-
ment 1910, Government Printer, Lagos. p.15.
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the "brown root" disease were reported to have been observed
in cocoa plantations.
Apart from random observations of this nature on
private farms, experimental farms were also established
to study various crops,lincluding'cocoa, notably in Agege,
Onitsha and Calabar. Nevertheless research into problems
of cocoa production remained limited for some three decades.
This situation can be atfributed to the fact that most
cocoa plantations in Nigeria during this period were still
young and were as yet relatively free from the ravages
qf pests and diseases and resultant decline in production
to which older trees are usually susceptible. The compla=-
cency that seemed to typify the research efforts in this
period is exemplified by %his extract from the 1936 Annual
Report;
‘ In our study of cocoa problems we are in

a fortunate position. Production is increas-

ing steadily and it is unlikely that a set-

back will cccur in future. We therefore

have time to go ahead with our experimental

work in preparation for the time when the
farmer will require assistance,16

By contrast, cocoa: production in the then Gold Coast's
Eastern Province was already on the decline about this

period. Thus the need to give advice on the re-establish-

>

16 Nigeria, fnnual report on the Agricultural Department
1936, Lagos, Government Printer 1937. p.35.
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ment of cocoa in the derelicti areas led to the creation
of the Central Cocoa Research Station in that country in
1937.  Although similaf experiments on cocoa regeneration
were started in the saﬁe year on some private farms at
Agege (one of the oldest cocoa=~-growing areés in Nigeria
which was beginning to show signs of old age) these
experiments were on the whole rudimentary, so that by
941 the same complacent attitude was still discernible

in that year's annual report:

We are still fortunate in being able to
report that no occurrence of the swollen
shoot disease of Gold Coast has yet been
discovered in Nigeria. A specialist
Officer of the Gecld Coast visited in 1941
to maintain cooperation on cocoa research
matters between the two colonies and was
able to check and confirm our field
observations that the disease has not yet
reached us.17

However, a drastic fall in cocoa production in 1943
seemed to have provided a jolt, as can be seen in this

extract,

The production of cocoa was the lowest

for nine years. There is no doubt that

-as a result of the low prices in recent
years, the inrncreasing incidence of sahlber-
gella and the high cost of labour, the cocoa
industry has received a check. New planting
has virtually ceased, and attention given
to established plantations has been reduced

17 Nigeria. Annual report on the fAgricultural Department,
1941. Lagos, Government Printer, 1542.
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" to far below what was essential... The

situation was carefully reviewed during

Dr., Tempany's visit and, as a result, a

Viest African Research Station has been set

up at Tafo in the Gold Coast to investigate

cocoa diseases and pests, Nigeria hes

undertzken to carry out a survey of the

cocoa area, the primary obJjects of which are

a search for the possible presence of

swolleg”shoot and the incidence of capsid

bugs 18-
This survey undertaken between 19uu‘and 19149 was to reveal
not only the widespread existence of swecllen shoot virus
infection throughout the cocoa-producing area, but also
that certain areas around Ibadan (especially Egbeda,
Badeku and Olanla districts) were heavily infected.
Another badly infected area was Ilaro.in Egbado district.
These two zones were the so-called Areas of Mass Infection
(AMI). Given the findings of the survey, the creation
of the West African Cocoa Research institute could not
have come at a more opportune time in the history of cocoa

production in Nigeria.

I The West African Cocoa Research Institute (WACRI)

In 1943, Dr. H. A, Tempany, the Agricultural Adviser

to the Colonial Office visited West Africa following

18 Nigeria. Annual revort on the Agricultural Department
1943. Lagos, Government Printer 194li. p.26
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disturbing reports concerning the spread of cocoa pest

and diéeases in that region against the'background of

an increased demand for cocoa beans, the export of which

had once more become posSible. ‘Having toured cocoa areas

in both Nigeria and the Gold Coaéf, he confirmed the
previous reports on pests and diseases and came to the
conclusion that what was required, if the threat of
destruction hanging over cocoa plantations‘was to be averted,
was nothing short of a concerted effort by scientists to
investigate these pests and diseases and fo devise control

measures against them.

3.J1.1  Original disease research scheme: The scheme that

emerged following this tour - the Cocba bisease Research
Echeme - entailed the creation of a team of scientists
working on a vWest African basis under the administrative
control of the Resident Minister. This team was to be
made up of entomologists, pathologists, botanists, chemisfs
and agronomists undér a Director of Research, This schene
was taken as emergency measure solely to ccmbat pests and
diseases, and was to be reconsidered in three years with
't?e object of deciding whether it would cﬁntinue en a
femporary basis or whether it would become a permanent

body possibly incorporated into a West African Agricultural



Research Institute.

For the three year trial period minimum capital equip-
ment would be required, and the secondment,as épposed
to appointment of staff, would make unnecessary any
immediate decision bn the future of the scheme. The
Central Cocoa Research Institute at Tafo, which had been
created by the Gold Coast Government in 1938 for the
specific purpose of cocoa research was selected as the
headquarters for the scheme.

An essential countefpart to the scheme was a survey
of tﬁe cocoa farms in Nigeria and the Gold Coast, since
there was a lack of knowledge regarding the whereabouts
of diseases and pests within the cocoa-growing areas
themselves. An Advisory Committee was set up under the
chairmanship of the Director of Research to coordinate the

work of the research scheme and that of the surveys.

3.4.2. The birth of WACRI: The original scheme as
-proposed was however only of short duration before it
became modifiéd into a permanent institutioﬁ. At the
first meeting of the Advisorf Committee ih April 194,
a resolution was unanimously passed calling for the
temporary character of the scheme to be changed to a

permanent one at the earliest possible date. As the Gold .
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Coast cocoa producers' represéntative on the committee
put it,"As long as cocoa exists in the Gold Coast,
there is need for Cocoa Research.“19

Events of a financial nature hastened the possibility
of creating a permanent Cocoa Reséarch Institute. Profits
from the West African Produce Control Board (a body set
up during the war period to control'produce mérketing
in British West Africa) were considered to be a legitimate
source from which to finance the proposed Institute and
the initial surveys in Nigeria and the Gold Cozst. The
revised draft organisation which placed the scheme on a
pefmanent footing was handed over to the Resident Minister
| in .West Africa by July 19hu.- This draft with little
modification was confirmed by the Secretary of State for
the Colonies, thus giving birth to the West African

Cecoa Research Institute which was later given legal

~effect by an ordinance in 1947.

3.4.3. Policy and organisation of the Institute: The

policy. of the Institute was a carry-over from the original

scheme which was that research was to be concentrated

19 West African Cocoa Research Institute. Annual report,
April 1947 to March 1948, London, Crown Agents for
the colonies, 19L8.
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on pests .and diseases that poseda immediate threat to the
West African cocoa industryv. IMore especially, this meant

the conduct of full investigation into the bionomics of

the cocoa capsids, Sahlbergella sinzularis, Hagl., and

Distantiella theobroma, Dist., their paresites, predators

and food plants, and into the virus disease of cocoa and
the vectors and alternative host plants of these viruses,
with a view to the discovery of practical measures of
control; However, as a permanent research establishment,
the Institute's work was broadened out to include all
matters relating to cocoa which affect the efiiciency of
West African production.

The Ordinance establishing the Inétitute made pro-
vision for a Management Committee with considerable powers,
both financial and administrative. Membership of the
Committee was constituted as follows:

The Chairman nominated by the Secretary of State

Four members nominated by the Governor of the
Gold Coast

Four members :ziominated by the Governor of Nigeria
i

The Director nominated by the Secretary of State.

The composition of the Committee followed this patterh
until 1954 when in keeping with political and constitu-

~tional developments in both colonies the West African
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Cocoa Research Institute (Amendment) Ordinance was
promulgated. The amendment provided that the Governments
of the Gold Coast and Nigeria should be consulted by the
Secretary of State when appointing a Director of the
Institute and a Chairman of the Management Committee.
Furthermore in place of four members on the Managementi
Committee each of the Governments were to nominate members
not exceeding five in number, of which in the case of

the Gold Coast two should be members of the Cocoa Marketing
Board who had been recommended by the Board for nomination.

The Management Committee appointed a standinz Sub-
Committee known as Technical Committee, consisting of the
Directors of Agriculture of Nigeria aﬁd the Gold Coast,
with the Director of Cocoa Research as Chairman and with
powers to co-opt specialist advisers. The duties of the
- Sub-Committee include the consideration of all technical
matters with which the Management Committee and the
Institute are concerned and to present their considered
‘opinion on such matters to the Management Committee.

The Institute was organised into fouf divisions:
Entomology, Botany énd Pathology, Chemistry and Soil
Sdience, and'Agronomy. Each was under a divisional head
who was responéible to the Director for the day-to-day

running of the division. There was a Principal Research
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Officer who was "to give guidance in the details of
research to all divisions and to act in the Director's
absence." This post was upgraded to that of Députy
Director in 1948.

At a very early stage in its development, the Institute
had an Entomological station at Owena in Nigeria, mainly
for observation on insect pests of cocoa. In 1954, a
Sub-Station was opened in Ibadan to intensify research
into problems peculiar to Nigeria. By 1957 the Sub-Station

was being headed by a Deputy Director.

B.h.h Fundinz: As has been mentioned above, the availabi-
lity of profits from the West African Produce Control
Boérd was an important factor in hastening the creation of
a permanent cocoa research institute. It is therefore
not surprising that the funding of the West African Cocca
Reseérch Institute was at the very outset placed on a
long-term footing. In 1947, #¥2,5 million was allocated
‘to cocoa research. Of this ¥800,000 was to meet the

cost of coccoa Survey in Nigeria and the Gold Coast, and
the expenditure already incufred by the Institute for

the previous three years. The balance of #1.6 million

was invested in United Kingdom Government securities by
the Crown Agents for the Colonies. Tt was estimated that

the interest from and the periodic sale of these securities
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would bring in an annual income of ¥140,000 for six years,
and thereafter the income would be reduced until the fund
became exhausted in twenty years. |

However, even at the time of allocation, the
expected annual income from these investments was
already being considered.inadequate.: For example the
19,,7/,8 report raised doubts as to whether an income of
N1)40,000 would be sufficient to meet future annual
recurrent expenditure of the Institute in view of increased
costs of equipment and apparatus. It went on to suggest
that in orcder to, adequately provide for c¢he full pro-
gramme of research, over a 20-year period, an additional
K2 million would be required.19 In 1948 the Gold Coast
Marketing Board and the Nigerian Cocoa Marketing Board -
- made an allocation of #1,380,C00 and #620,000 respective-
ly. thus bringing the total furnd in trustée stock to
some #3.6 million as at 31st.ﬁarch 1949. Even so, the
interest from these inve;tments was considered in-
sufficient to meet the Institute's annual recurrent
éxpenditure which in these early years was estimated

at over N180,000. It was therefore expected

19 West African Cocoa Research Institute. Annual report,
April 1947 to March 1948, London, Crown Agents for
the colonies, 1948. p.9.
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that it would be necessary to liquidate certain holdings
as the need arose.

In 1954 the Managing Committee "observed with grave
concern that the Institute's capital funds were becoming
depleted and were,-in fact, barel§ sufficient to finance
the work of the Institute for another five years"zo Again
the situation was promptly rectified by the endowments of
5¥2,693,760 from the Gold Coast Marketing Board and
¥1,210,2l10 from the Nigerian Bcard. The total sum so
received was said to be sufficient at the current rate of
expenditure to guarantee the Institute's continuation for
anbther twenty years, that is up to 1974. However, the
Institute as an inter-territorial research organisation
was dissolved in 1962. As at 1st April 1962 the balance
of its endowment stood at almost ¥ million.

It is clear from all these that the West African
Cocoa‘Research Institutelthroughout its existence enjoyed
"a most generous financial support. Indeed, the Institute
virtually dictated - and received without cuts - its own
financial requirements. Abo&e,all, the financial provi-

sions were made on a guaranteed long-term basis, thus

20 West African Cocoa Research Insticute. Aanual report,
April 1954 to March 1955, London, Crown Agents for
the colonies, 1955.
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enabling it to plan and execute its research programmes
untramelled by year-to-year limitation and uncertainty
of funds that normally characterise the set-up in the

Civil Service.

3.4-5. Staffing: Coming into béing as it did towards
the end of the Second World War, when there was a general

shortage of scientists the world over, WACRI was fortunate
in its staffing position from the onset. Thus, out of

the approved vacancies of 20 scientific staff, it was aﬁle
to start with a strength of 15, including some seconded

from the Gold Coast Department of Agriculture. As the
1947 Annual Report said,

At a time when qualified scientific staff

is in short supply, the Institute is fortunate
in having th£$e-quarters of its establish-
ment filled.

This geod beginning has been maintained in all subsequent
years, so that, in spite of inevitable normal staff
turn-over, there was ne?er a.year when the scientific
staff_strength was evéflbelow 15. Indeed, the situation
was one of progressive imprdvement with all available
vacancies filled in later years. Furthermore, a look at

the composition of the staff by disciplines shows a good

21 West African Cocoa Research Institute. Annual report,
April 1947 to March 1948, London, Crown Agents for
the colonies, 19&8, P.7
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coverage vis-a-vis the Institute'’s requirements.

Another significant factor in thé staffing was that
the Institute was able to augment its staff through second-
ment arrangements with older and well established research
organisations. Thus there was a constant stream df staff
secondment from the Rothamstead Experimental Station dating
back to 1951 and continuing throughout the existence of
- the Institute. In 1957/58, a team of specialists was
seconded from the Colonial Pesticides Research Unit, Arusha,
Tangayika to form a West African Fungicides Research
Unit which was attached to the Institute's Sub-station
at Ibadan to work on the fungicidal control of black pod
disease. Other research bodies which contributed specialist
staff to the Institute through secondment include the
United Kingdom Agricultufal Research Institute, the East
of Scotland College of Agriculture, the Canadian Technical
Assistance Scheme, and fhe National Vegetable Research
_Station, Warwicks, England. _

Notwithstending its relatively favourable staffing
1EVe1'however, the Institute'estéblished a scholarship
scheme as early as 1947, aimed at training West Africans
for its future scientific staff requirements. The scholar-
ships were of two types. The first was to provide for

attendance at Universities to allow scholars to obtain
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first degiees and post-graduate qualifications necessary
for appointment to specialist staff positions; while the
second type provided laboratory training to increase the
technical ability of the Junior establishments. Some
awards were subseqguently made under the scheme.

On the whole, theIInstitute enjoyed considerable
stability in the level and cdmposition of staff all through
the period of its existence, partly through a vigorous
recruitment policy and partly through an arrangement of
co-operation in staff secondment with other research bodies.
At the time of its dissolution, in 1962, it has built up
such'staff strength that even at its Ibadan Sub-station
there was an adequate number of épecialist éfaff to enable
any succeeding cocoa research establishment in Nigeria

take off successfully.

3ubs Cocoa Research Institute of Nigeria

The West African Cocoa Reéearéh Institute was of course
-created and developed by the British Colonial Administfa?.
tion., Its control énd management, in Spite of its inter-
territorial status, therefore, raised little or no problem.
With constitutional developmenﬁs leading to political
independence of the Gold Coast in 1956 as the sovereign
-state of Ghana, a.new element came into the picture. In

the wake of her independence, the prevailing political
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"climate in Ghana - as the first black African state -
was that of making a "clean break with the colonial past."
In the circumstances, many inter-territorial organisations
became victims of this "break", among the early ones
being the West African Currency Board and the West African
Airways Corporation. Inde=d, the Managing Committee of
WACRI had to call a special meeting in 1959 "in connection
with the Ghana Government's decision not to take over
the Institute's main station at'fafo",zz apparently against
all expectations. The surprising thing therefore was
that WACRI could survive until 1st Cctober, 1962 when it
was formally dissolved as an inter-territorial body.
Following the dissolution of WACRI, the Ibadan
Sub-station was reconstituted into the West African Cocoa
Research Institute (Nigeria) under a Director, and the
Nigefian members of the former WACRI Managing Committee
were appointed members of the Eahagement Committee of the
reconstituted body. However,-this was clearly é stop--gap
measure. In December 196&, the Cocoa Research Institute

of Nigeria (CRIN) was established by the Research Institutes

Act (which also established the Nigerian Institute for

22 West African Cocoa Research Institute. Annuel report
1958-59, London, Crown Agents for the colonies,
1959 p.9 (our italics).
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0il Palm Research and the Nigerian Institute for
Trypanosomiasis Research (both of them also successors to
the former West African inter-territorial research
institutes as well). Under the Act the responsibility

of the new Institute was expanded'to cover .coffee and

kola as well as cocoa.

3.5-1 Policy and brganisation: The policy in respect

of cocoa research as well as the organisation of CRIN
remained essentially the same as those of its predecessor.
Like WACRI, it was an autonomous body with similar organi-
sation and arrangements: a Governing Cotuicil (as the
Mahaging Committee was now called); specialict research
divisions (Plant Breeding, Agronomy, Plant Pathology, and
Soils and Chemistry) each under a head of division who is
responsible to the Director for the day-to-day running
of the divisién; a Deputy Director to assist the Director
in the management of the Institute, andlto act in the
Director's absence; etc. | \
Following the creation of the Agricultural Research
. Council of Nigeria (ARCN) and subsequent promulgétion
of Ehe Research Institutes (Establishment) Order of 1975,
CRIN along with all other research establishments in the

agricultural sector wag reconstituted uhder the aegis of

‘the ARCN. Under the new arrangement, the Institute still
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had a Governing Board, except that it had somewhat less
powers than its predecessor. However, the ARCN had not
really settled down to its functions before it was
superceded by another umbrella body, the NSTDA, in 1977.
The new body has responsibility for research not only in
agriculture, but also in medicine and industry.

Under the NSTDA, the Institutes emerged with a greater
degree of autonomy than was the case under the ARCN (see
Appendix V). However the new organisational relationship
between the NSTDA and the Research Institute is still in
the process of evolving.

3.5=2 Funding: 7The funding of CRIN from the outset took
the form of annual grants contributed by the then Regional
Governments in proportion to the importance of coca in
their respective economies, with the highest contribution
naturally coming from the Western Region Government. But
from 1972 the Federal Government took over the entire
financing of the Institute.

If WACRL had a generous financial base, CRIN's position
in this respect was evén more so, Right from its inception
the annual grant in any year has never been less than
#1 million., Apart from annual grants, it also obtains
income from other sources such as interest from Crown
Agents Deposit Account (part of the assets inherited from

WACRI) and interest from local bank accounts as well as
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from sundry sales (cocoa, firewood, auction, etc.). The
result has been that the Institute was able to record
continuously a surplus of income over expenditﬁre for
several years; so that by 1974 the accummulated surplus
amounted to about ﬁj.? million (see table 2.11). It must

be mentioned that these annual grants are meant for recur-

rent expenditure and exclude capital expenditure for which
additional provisions are made., For instance, about
#4.,2 million was voted for the Institute's capital development

programme under the second National Bevelopment Plan 1970=T7L.

It can therefore be concluded that cocoa research
since 194y has enjoyed enormous financial support, first
under the West African Cocoa Research Institute and later

under the Cocoa Research Institute of Nigeria.

3.5-3 Staffine: The esfablishment of CRIN came at a period
of méssive drive for the "Nigerianisation" of senior
positions in all sectors of the public service. Given the
-speciaiized nature of research, in terms of the calibre

of its manpower requirements, it was clear that an institu-
tion like CRIN could not afférd to pursue a Nigerianisétion
policy indiscriminately. IIt was no doubt in realization |
of this that it embarked right from its inception on a

programme of in-service-training for newly recruited

‘graduate staff., Thus, out of a total scientific staff



TABLE 3.11
Income and accumulated surplus funds of CRIN 1965-1975

Naira
Year Accummulated
(T | gl | o fecespts | 2L, | ud trom ammuat
over expenditure
;965/66- 1,005,786 37,733 1,043,519 975,239
1966/67 1,116,806 77,925 1,194,731 1,488,273
196?/68 | 1,doo,ooo 75,736 1,075,736 2,003,600
1968/69 1,020,000 78,950 1,098,950 2,012,822
1969/70 1,085,460 86,32 1,171,802 2,602,120
1970/71 1,000,000 129,522 1,129,522 2,593,679
1971/72 1,009,811 201,657 1,211,498 3,206,439
1972/73 1,333,000 217,961 1,550,961 3,413,013
1973/7% | 4,300,000 173,710 | 1,473,710 3,695,679
1974/75 1,115,020 217,961 1,332,981 4,131,716

Source: _CRIN records

cLL -
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of 33 in ]96&/65,heighteen were or in-service-training

at the post-graduate level. Furthermore the scholarship

award scheme initiated by WACRI was intensified, particu=-

larly for underfraduate courses 1n 501entlflc d1501p11nes.

For example in 196l/65 ten under«raduates in various

Nigerian universities were being sponsored by the Institute.
This scheme has proved successful in stabilizing the

staffing position. By 1972/73, scientific staff with

postgraduate degrees numbered 22 (compared with only 6

in 1965), while another 9 were still on in-service-training.

Moreover the in—service-training‘scheme has enabled the

Institute to direct training emphasis to critical areas

of staff shortage. All in all, CRIN not only has been

able to maintain the level of staff strength inherited

from its predecessor, WACRI, but through a vigorous

inservice training programme as well as scholarship awards,

it has succeeded in establishing é stable hierachy of

research personnel, thus ensuring a continuity in the

execution of its research programmes.

3.6. - Tmpact of cocoa research on production
Nigeria's production of cocoa rose phenomenally in_
the first four decades of the century, reaching its peak

both absolutely and in proportion-te world production in
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the period ending 1942/43, after which it began to decline.23
This decline was attributed to a whole range of factors
including the "increasing incidence of sahlbergella.ﬁzu
Dr. Tempany, the Agricultural Adviser to the Colonial
Office, confirmed "disturbing reports concerning the spread
of cocoa pests and diseases in West Africa" after touring
cocoa areas both in the Gold Coast énd Nigeria.25 The
outcome of this wvisit led in 19&& to the establishment of
WACRI which was iater succeeded by CRIN. What has been
the impact of cocoa research on productioﬁ?

World production of cocoa was beginning to recover
in.the immediate post-war years. Between 1946/L7 and
1958/59 world production rose from 713,000 metric tons to
831,000 metric: tons, an increase of about 17 per cent.

It rose 30 per cent to 1,166,500 metric tons by 1960}61,
attaining 1,525,000 metric tons by 1964/65. Production
between 1958/59 and 196L/65 thus virtually doubled.

23 Galletti, R., K. D. S, Baldwin and I. O. Dina, op.cit.
pP.2. ;

2ly Nigeria., #Annual report on the Departzment of fgricul-
ture 1943-l4ly. Lagos, Government Printer, 1S45, p.26

25 VWest African Cocoa Research Institute. Annual report
© 1944-L5. London, Crown 4gents for the colonies,

1945. p.5.

L3
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Practically the whole of these increases have come from

26

West Africa, This remarkable upsurge in West African

production has been attributed to the coming into bearing -

of young trees an increasing proportion of which were of

jo N

Amazon and selected high-yielding Amelonado varieties an
the effects of spraying ageinst pests and diseases. These

factors to which the phenomenal increase in Vest African
production has been attributed are of course the outcome
cf research, specifically res earch in disease and pests
control and development of improved varieties.

3.6.1 Dizease and Pest control: As was merticned earlier

the immediate stimulus to the creation of WACRI wes the
need for "a concerted drive by scientists to investigate
{Eocod] pests and diseases and to devise control measurcs

against them.“27

And as we have alsoc seen earlier in
this chapter, the original plan was in fact an EWGruehuJ
measure solely to combat pests and diceases rather than
the establishment of a permanent research institute deal-
ing with gencral problems affecting the efficiency of West

African cocoa preoduction as it turnszd out to te. It is

—~
-

26 F.A,0, Agricultural develop ment in Nigeria 1855-1S60,
Rome, 1966. p.L5 :

27 Ibid., p.5

L7
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not surprising therefore that WACRI devoted considerable
resources to research on pests and diseases.

An essential aspect of research into besté and diseases
was the need to have iﬁformationlconcerning the whereabouts
of diseases and pests in the cocoa-growinz areas. Not
only was there no knowledge about this at the inception
of WACRI but there was an astonishing ignorance regarding
the position of the cocoa areas themselves, especially
where new plantings had not yet come into bearing. A
survey of cocoa farms was therefore undertaken in the
Gold Coast and Nigeria, starting in 19&&.- The immediate
6bjectives of these surveys were (a) to find where cocoa
was being grown (b) to note the presence or absence of

swollen-shoot disease, and (c) to observe the degree of

damage caused by Capsids (Sahlbergéila and Distantiella).
*O0f all WACRI research activities, swollen shoot virus
disease has received the most prominence from the very
outset. The Institute soon came out with the recommenda-
tion that controllinz the spread of the disease could
only.be done by cutting out infected trees. The implimenta-
'fiqn of this recommendation by the Gold Coast Government
led to disturﬁances in that country leading to the setting
up of a Commissioﬁ of ?nquiryvin 1948, The cutting-out

policy was also initiated in Nigeria. In-1950 this policy -
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was replaced by one qf "sealing off" the Areas of Mass
Infection (40,000 hectares around Ibadan and 10,000
hectares around Ilaro). However, freguent surveys outside
the AMI are undertaken and diseased trees and contacts
uprooted and destroyed, governmeni paying forty kobo
compensation per tree so destroyed. By this method the
disease has been kept well under control. Givén the
enormous‘costs and unpopularity of the cutting-out recom-
mendation, research was directed to finding cocoa strains
that are resistant to swollen-shoot attack.

: Another disease on which research has been done 1is
the black pod. This is a fungus disease caused by

Phytophthora palmivora. Research into chemical control

of the disease was started in 1948. In 9956 the Western
Region Government started a-campaign of cocoa spraying
agaiﬁst black pod through farmer training énd subsidies-
for chemicals. This has resulted in widespread annual
spraying against black pod as-well as other diseases and
pests. '

Capsids constitute seriéus inséct pests on cocoa.

The two most important species affecting cocoa in West

Africa are Sahlberzella sinpgularis Hagl. and Distantiella
theobroma, Dist. The former attacks the shoot and pods of -

mature cocoa, while the latter confines its activities
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mainly to young trees and sometimes pods. They affect
cocca yield through emitting a toxic substance thereby
destroying the tissues around the point of penetration.
Again the Western Nigeria Government following recommenda-
tions by WACRI launched a campaisn of spraying against
capsid in 1957. Table 3.12 shows the estimated annual
~acreages sprayed against pests and diseases between 1957

and 1977.

3.6.2 Develcvment of Improved Varieties: The original

cocoa variety introduced into Nigeria is the West African
Amelonado. It %as been estimated that about S0 per cent

of cocoa hectarage in Nigeria today is Amelonado. The
variety produces the first commercial yield of 114-170 kg.
per hectare 5-7 years after successful establishment,
From;about 15 years onwards a yield of 570 - 1140 kg per
hectare may be expected under good management.

In 194, cocoa pods of the Upper Amazon origin were
introduced by WACRI from'Trinidad and after a quarantine
period.in Accra the resﬁltant plants were planted out at
IWACRI Tafo in 1945, In 1945/L46 it had already been
observed ﬁhat the Upper Amazon progenies in WACRI showed
outstanding vigour. In 19u6Xu? good pods wefe harvested
from 67 trees comprising 1l types mainly of the Upper

Amazon origin. By 1948 the precocity and generally superior



TABLE 3.12

Consumption of spraying chemicals and estimated area
~ sprayed in Western Nigeria, 1956 - 1977

Year

Capsid Control

Blackpod Control

ApeiNaren | CoRSUIBUon | potinateq | Comeumption| s Ccnsumption | Estimated range.

k' R itres) - | spraved | oPBSOMBRENE | (ietic tons) sprayed
1956/57 - - D5 535.5 36,800 - 73,600
1957/58 82,000 21,280 56.1 1581 | 11,320 - 22,640
1958/59 246,000 . 63,840 230,5 147.9 15,060 = 30,120
1959/60 1413,400 107,280 459.0 322.3 31,740 - 63,480
1960/61 399, 380 103,680 466.1 362,1 3u,h20'- 68,840
1961/62. 372,240 96,600 546.7 . L29.4 40,660 ~ 81,320
1962/63 590,730 153,300 723.2 Lh3.7 446,000 = 92,000
1963/54 862,010 227,433 730.3 587.5 55,200. = 110,100
156,65 1,253,840 339.606 1020.0 766.0 73,660 = 147,330

/continued

b
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TABLE 3.12 (cont'd)

Capsid Control

Blackpod Control

Apriifggfch . Consuwnt;on Estimateﬁ Consg?ption ngsgggiégg Esgémﬁtg%aiznge
cupslatciges | POSISEE | compersutpbate | Sy |0
" 1965/66 523660 136,236 1097.5 562.0 72,800 - 145,600

1966/67 912,330 237,355 1233.3 592.6 103,100 - 207,600

1967/68 633,270 - 16L,753 214,0.0 715.0 149,280 - 298,100
1968/69 . 36,580 146,330 282.2 _ 846.5 120,120 = 31,840
1969/70 63,560 251,250 215.5 6LB.L .. 15,140 - 26,810
1970/71 101,980" 407,730 2L,0.L 721,2 16,800 = 26,020

. 1971/72 92,280 371,030 420.3 1260,7 30,310 = 41,850
1972/7_3 45,260 181,040 70.5 220.1 4,150 - 10,410

- 1973/74 8l;, 880 339,520 ' 280.3 84,0.5 20,130 = 31,390

/continued

st 3
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" TABLE 3.12 (cont'd)

PR T PG TR Y U WY SPY (¢ WP O T e A S s it . < = | . » i R S a8 e

bapsid Control

Blackpod Control

Year F o _ - - _
April-March Consumption Estimated Consg?ption Cg?sgﬂgﬁiag_ Estimated range
ca sxdlcides hgcﬁzrgz coppersulphate oxide ofshggtzge
Elitres) ey (metric tons) | (metric tons) PEay:
1974/75 39,020 156,070 RiDve 218.2 5,180 - 20,440
1975/76 . 146,450 185,810 210.9 632.7 15,180 - 24,100
1976/77 192,690 770,750 140.3 L20.6 10,120 - 21,820
Sources: Western Nigeria Ministry of Agriculture and Natural Resources;

Tree crop project; Western Nigeria Marketing Board, Statistical
information on Western State of Nigeria controlled produce.

el
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performance of these progenies were acknowledged. Because
of certain characters like vigour, precocity, heavy
subseguent yielding and acceptable flavour it was decided
to establish multiplication plots with open-pollinated
seed (F2 illegitimate) from the trees belonzing to the
arproved selections (F1). These mﬁltiplication plots or
seéd gardens were to raise seeds (F3'illegitimate genera-
tion) for the farmers plantings. It is this cocoa type that
is now bopularly known as FB-Amazon.

F3-Amazon has been described as "one of the major

"28 It is relatively easy to

achievements of WACRI.
establish, hizh-yielding and eérly—mgtﬁring, coming into
bearing within 3-ly years of planting. It is betfer able
to withstand adverse concitions because cf its wide parent-~

~al background. Althouzh it ié susceptible to mirids

(Calonectria rigiduscula) and swollen shoot virus, it will
withstand and recover from attacks much better than
A@elonado. F3~Amazqn will yield up to 220 ké per hectare
in the. third year and cduld go ﬁp to 1700 kg at full
maturitf. | |

Starting from 1954 the Western Nigerian Ministry of

28 Toxopeus, F., Amazon cocoa in Nigeria. Annual report
of the West African Cocoa Research (Nl“efla) 1963-6l,
Ibadan. p.13
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Agriculture and Natural Resources established cocoa

nurseries throuzhout the region for the sale of seedlings

of the new variety to farmers. Table 3.13 shows the

annual distribufion.of F3 Amazon cocoa seedlings from these

nurseries and the estimated areas planted aﬁd successfully

established between 1954 and 1S75. The spectacular up~

surge iﬁ cocoa production observed in the sixties is the

result of trees of this new variety coming into beéring.
However, ‘the.F3 Amazon is not the only new variety

that has been developed. In 1963 CRIN (still WACRI (Nigeria)

at that time) embarked on what was called "The Second Nigerian

ﬁreeding Programme."™ The ultimate objective of this

programme was that of producing a variety of cocoa types

of Ya good general yielding potential well adapted to

the specific difficulties of the various areas.”™ In parti-

culaf, work was to be concentratéd on the preduction of

'types that could establish under marginal conditions,

tolerant to cocoa swollen shoot virus with low virus

content in the plant when infected, and black pod resistance.

From this programme 15 promiéing progenies were selected -

and christened "CRIN Establishment-Ability Elite Prdgeniés".

As.well as having an improved establishment ability over

the Fj Amazbﬁ, these progenies_also have highér_yields.

Polfclbnalﬂ seed gardens were esfablishgd in various



- 124 -

states to produce these hybrids for farmers planting. They
have since achieved widespread distribution throughout

the country and are already making an impact on production.

37 New directions in Cocoa r‘esearch

As we have seen, cocoa research in West Africa has
concentrated over the last three decades on production
problems, especially the control of cocoa diseases and
pests and the development of new varieties with higher
yielding potential, imprﬁved establishment ability, etc.
This exclusive concern with production problems derives
partly from the fact that until recently the only market
outlet forcocoa was through:export. Thus to maximise
the contribution of cocoa to the GNP (and especially as
an important earner of foreign exchange) meant the piant—
ing of varieties with high yields, the control of devas-
tating pests and diseases, and the use of improved cultural
‘prgctices, . | |

While fhé problems of production remain the focus
of cocoa research, increasing possibilities for local
processing of cocoa and its products have led CRIN to
broaden the scope of its research into what is commonly
referred to as "processing and utilization". Basically,

the objective of this line of research is to investigate
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alternative uses for cocoa besides the current conventional
uses for chocolate and other confeétioneries. Already

some progress nas been made in this direction.: The best
known outcome of research along this lire is "cocoa winelf.
Other promising areas are the use of cocoa pod husks as

a comporent in livestock feeding stuff, processing of

cocoa Juice into jam and jellies, and possible uses for
butter ffom fungus-infected cocoa pods. Given the increasing
pace of industralization in the country and the instability
of world commodity markets, research in processing and
utilization seems likely to loom larger and larger among

the activities of CRIN in the coming years.
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CHAPTER IV
REVIEW OF LITERATURE AND METHODOLOGY

.1, Research as a public pood: some theoretical

considerations

One distinguishing characteristic of a purely private
good is that it can be subdivided so that each part can
be competitively sold separstely to a different individual,
ﬁith no external effects on other in@ividuals. By
contrast a public good (also known as social or collective
good) confer benef}ts which involve external consumption
effé¢£s on more than one individual. Once such a good is
produced, it becomes available to everybody, although
the benefits derived from a unit of output may vary from
one consumer to another. The consumption of ore unit of
such a good can in no way diminish the consumption by
another individual of the same unit. Examples of a
public good include national security, fire brigade services,
. roads and research knowledge.
Given the externality effects of the benefits acruing

from the consumption of a public goocd, for exawmple, research
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information, the price mechanism cannot operate, since in

a free market, potential consumers would not reveal their
true preferences, knowing that once one unit of the good

ié produced the benefits of that unit would be available

to everyone. Hence the private séctor would not undertake -
the production of such goods, since it cannot appropriate
much of the benefits acruing from tneir production. Rather
the state not urncommonly finds itself as a producer in

this area, supply being determined through the political
process (e.g. the ballot box) in place of the market
naira-vote.

A further Jjustification for state intervention in the
production of research knowledze as well as other public
goods can be made orn grounds of pricing effeciency. As
we qoted above, the consumption of one unit by one indivi-
dual does not diminish the consumption by another individual
of that same unit. This means that the marginal cost of
the last consumer taking advantage of existing rescarch
findings, for instance, is zero. Therefores to chaige a
positive-pfice will not condﬁce to socially optimal
resource allocation. The loss in total welfare involved
in charging a positive price in‘this situation is high-

lighted in Figure L.1.
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Iaricc C

Q, . Q@ Quantity

Fig. 4.-1 Welfare effect of charging positive
" price for use of research mfonnation
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CQ is the aggregate demand curve for research
information. The supply curve is co-linear with the
horizontzl axis 0Q (i.e. marginal cost is constsnt at zero).
Equilibrum is established at Q, the point of intersection
of the two curves, with a quantity OQ and price zero. At
this level the highest total welfare measured by the
consumer surplus CO&, is obtained. Now suppose a price
above sgero, say O%, is imposed on the use of research
information. This will limit effective demand to OQ1.1
However supply OW once produced cannot be contracted, say
by withdrawing some units, sinbe output is indivisible.
Hence to deny consumers who are not willing to pay the
price OP1 any access to research information will result
in loss of social welfare amounting to the area DQ1Q.

. A more rigorous aralysis of this problem can be made
assuming that there are costs to the producer in imposing
a limit to the use of research information and that he will
want to maximise returns to these costs, i.e. to equate
marginal cost with marginal revenue (price). The costs are

those incurred in the efforts to prevent research informa-

1 Although 0Q, can be regarded conceptually as the quantity
of reseatch information units which will be available
at price OP,, strictly speaking it is a proxy for the
nunber of consumers willing to pay the price OP, for
use of the entire stock of research information OW

. since the latter cannot be withdrawvn in part.
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tion from “leaking" to anybody unwilling to pay up to the
price OP1. Thus the marginal cost = ahd hence the supply -
cur,ve2 will be OS as in Figure L.2. The point of inter-
section of the supply and demand curves, D, represents

the market equilibrum for the producer. The loss in wel-
fare to society resulting from restriction of use ta payment

of price OP, remains DQ1Q. However a further point of

1
interest here is that since production is being run on
the public account, sociely incurs a needless additional
cost equal to the area ODQ1 in making any effort at all
to restrict the use of research informetion already precduced
to only those who are prepared to pay a price 0P1. The
total costs to sociely of the allocative inefficiency in-
volved is thus given by the area ODQ,

. But, clearly, a zero price implies one hundred per
cent subsidy. VWhere is the subsidy to come frbm? The
obvious answer is, of course, from taxes. However it has

been argued that taxation as a source of financing public

goods is not equitable on the grounds that it would amount

2 The curve is .one of increasing marginal cost because
as more and more consuners pay for the use of
research information it would require inc,redsing
marginal effort to ensure that the information is
not "disseminated" or resold to prospective consumers
by the original purchasers, given the non-exclusive
nature of its consumption.



- 131 =
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‘Fig. L.2 Costs of efforts to restrict use of
: available research information
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to tax payeré who are not conéumers of the goods in
question subsidising those who are:.?”LL Agricultural
research as a public good probably occupies a unique
position as an exception to this argument. This is because
every individual in society is of biological necessity an
active consumer = in a literal as well as in an economic
sense - of agricultural products, eépecially food. Further-
more agriculture as an industry, more than any other,
approximates to the concept of perfect competition in its
market conditions. Thus increased output resulting from
the applicatior. of resecrch knowledge can be expected to
be péssed on to concumers in form of larger consumer
surplus.

Regardless of the merits and demerits of financing
research from general taxes, more pertinent from the
standpoint of economic development is the question of
whether research can and does stand the test of scocial

profitability as measured by accepted invectment criteria.

3 See, for example, Introducing economics. By McCormick
et al. Penguin Education, 197L4. pp 363-38L.

L4 In this context the financing of cocoa research in
Nigeria can be said to be equitable, since the bulk
of it has come from the "surpluses" generated by
the cocoa industry itself through the Marketing
Board System.
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Such indication remains the only Jjustification fof conti=-
nuing state intervention in research, notwithstanding
acknewledged peculiarities that render the fieid economically
unattractive to private initiative. Ultimately, then,
society will have to reckon the opportunity cost of

supporting research as with any other investment ventures.

§e2 Estimates cf agricultural resea:ch 'productivity
[}

The importance of the advance in knowledge in increas-
ing production has long been recognised in economic
literature. For instance, Alfred Marshal not only rated
knowledge very high but considered it as the most powerful
engine of production.5 Frank Knight treated "all increase
in useful knowledge regardless of what it is about as a
produced means of production“6' However only in the last
two decades have attempts been made to estimate empirically
the contribution of "advance in knowledge" to economic
growth. Two main methods have been used in this estimaticn
in the agricultural sector. These are the aggregate

production function approach and the investment evaluation

5 Marshal, Alfred, Principles of economics. 8th edition
London. MacMillan, 1930. . . F

6 Knight, Frank H,, Diminishing returns from investment.
Journal of Political Economy, 52: March 194l, 26-47.

-
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approach.

h.2=-1 Aggregate nroduction function approach: The pioneer

in this field is Robert Solow. Using an aggregate pro-
duction function, he related increasing output to the raw
inputs of.the grnantities of land, labour, capital and other
conventional inputs in the United States between 1909
and 19&9.7 The study attributed to‘technological change
varying amount of output left unexplained by conventional
factors of production like labour and capital. This
residual (unexplained element) was reflected in the preduc-
tion function shifting upwards at a rate of about one
per cent per year for the first half of the period and two
percent per year for the last half, In spite of its wide
acclaim, this study has been criticized for not coming to
grips with the real essence of technological change. This
would have been achieved by including not only the old
factors but also the new factors embodying new-techniques
of production. "

In a later paper, Solows attempted to correct this

by treating the formation of new capital goods as a “carrier"

7 Solow, Robert M., Technical change and the agzregate pro=-
duction function., Review of Economics and SBtatistics,
39: August 1957, 312-19.

8 Solow, Robert M., Technical progress, capital formation
and economic growth, American wmconomic Heview, 52,

May 1962, 76-86. °
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of new technical knowledge, thus taking into account the
production effects of some of the new factors of production.
Salter9 also employed similar treatment by relating
technical knowledge to'techniques of production and in-
troducing these techniques into tﬁe production function as
integral parts of the observable factors of preduction.

The studies discussed so far were concerned mainly
with assessing "technological change" rather than estimating
research productivity per se. DMNevertheless such work
could be regarded as indirect measures of research producti-
vity since techrological change is the embodiment into new
capital, production techniques and new skills, of knowledge
emanating from research. lMoreover as we move from funda-
mental research to applied research the dichotomy between
technological change and research findings will tend to
disappear., Thus in agricultural research, for instance,
the end-products of research like higher-yielding seed
varieties, improved cultﬁral practices, etc. represent
in themselveé new technology which can be adopted directly

in production.

9 Salter, W.E.G,, Productivity and technical change.
Moriograph 6 of the Department of Applied Economics,
University of Cambridge, Cambridge University Press
1560, : '
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In recent years attempts have been made to estimate
research productivity by itself using the same approach.
Peterson has estimated the production function for poultry
in the United States, including state experimental station
research expenditures as a separafe variableqo. Employing
a Cobb-Douglas type of production function he used cross~
sectional data on commercial poultry farms for 1959, with
the value of each observation being an “average per farm"
in each state for all variables, except research where
the value of observation is total poultry research in the

corresponding state experimental station., The form of the

function with the wvariables is

_ b.v bov bav b
Y AX 21X, 2x,P3x ugbsE... (1)
where

Y is the value of poultry products sold
A ig aiconstant term |

'Xﬁ is the interest on land and buiidings
Xz is the expenditure for hired labour

X3 is feed purchased

10 Peterson, Willis L., Return to poultry research in
the United States, Journal of Farm Economics,

hg (3)r 19673 656“639-
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"Xh is chick (or poults) purchased

XS is expenditure for poultry research at
the state experimental station (average

of 1954 and 1956),
and ‘ .

E 1is the error term.

In this study the research coefficient was found to
be significant at the 0.001 level. Converting the marginal
product of the expenditure on research at the state level
he obtained a return to capital of 600 per cent after
adjustments for expenditures on private research and the
USDA and extension expenditures. One assumption of the
studay is that poultry output is related to the size of
research expenditure. This can only be expected to be so
over an appropriately long period, *taking account of its
gesfation pericd. But by using the average of two years
expenditure, the study implies that it is current research
that affects current production, while in fact research
done several years back can be expected to enhance the
output of more recent one. The study thus over-estimates
the productivity of poultiry research.

Qne interesting use of the production function

approach in the estimation of the productivity of the
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research system is a recent study by Evenson and Kislev.11

It is interesting because it attempted a global coverege
in its estimate of agricultural research productivity as
well as for its somewhat unorthodox methodology as compared
with other studiés using the production function approach.
The procedure adopted here is to regard the relationship
befween research and productivity aé of "a two-staged
nature". First, scientific inputs produce a set of outputs
(i.e. knowledge in various areas). In the second stage,
this knowledge is incorporated in the agricultural produc-
tion process and affects agricultural productivity. For
the first stage, a general “knowledge production function"®
was specified as follows, knowledge being measured by the
number of publications in agricultural sciences:

Py = £(5j, By, Py sy Gyp No) o 0 o (2)

vhere

13
Pj = :E Pia is total number of publica=-
tions in agricultural sciences

i=1
- in country j.

11 Evenson, Robert E. and Yoaw Kislev; Agricultural
research productivity, Yale University FPress,

- 1975,

A
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and
| is publications in sector i in country J
for 1l sectors )

P1hd is publications in plant physiology

Sj is scientific man-years in agricultural research
Ej is expenditure on agricultural research

GIj is GNP per eapita

N'_‘,| is number of newspapers per 10,000 people

The variable thj (publications intthe field of plant
physiology) is meant teo measure related "supporting"
scientific knowledge in each country, while per capita
GNP and number of newspapers per 10,C00 people are alter-
native measures of the level of socio-economic development.
The second stage in the aggregate analysis of research
productivity in agriculture is undertaken using the

production function with the algebraic form:

d;, +y
yi‘t = f(X)e < g% ¢ w0 (3)

¥ig is total agricultural product in country Jin year t(J = ...

36) (t = 1 for 1955, 5 for 1960, 10 for 1965, 13 for 1968)

X 1is a vector of inputs:
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X5 labour

X4 livestock

xh fertilizers

*g machinery

Xg technical education -
x7 fesearch knowledge

dj country-specific level coeffecient
YJ country-specific time trend

£( ) Cobb-Douglas function

Estimating the production function using cross-section
data from thirty-gix countries, the authors reported that
the research variable, measured by publications, performed
better in regressioﬁ than the proxies - fertilizers,
technical education and schooling which have been suggested
by Hayami and Ruttan.12

Without going into further details about their findings

there are a number of points that arise regarding their

12 Hayami, Y. and V. W. Ruttan. Agricultural development:
An international perspective. Baltimore and London,
.Johns Hopkins Press, 1971.
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methodology. First it is nct clear what useful purpose a
"two-staged" estimation procedure serves since the estima-
tion of research productivity can be made direétlf without
first assessing an "intermediate product". Secondly, the
emphasis on "publications" as a measure of research pro-
ductivity is open to question in any attempt to estimate
the progductivity of applied research, the valus of whose
findings lies more in their applicaticn to production than
in publications. On the whole their procedure would seem
more suitable for estimating the productivity of fundamental
research.

. Beyond the shortcomings of individual studies discussed
within the production function approach, how "reliable"

is the general approach itself as a method of estimating
research productivity? First, the form of the production
function involves some subjective judgement. It is there-
fore impossible to show conclusively that one particular
function is the correct one. To that extent estimated
values may be far from the true ones. Secondly, in thecry,
the production function assumes an instantaneous relation-
ship between inputs and output, whereas in practice the
relationship is measured over time. In particular, there
is-a considefable time lag between inputs and output in

research. Thirdly, the approach assumes a smooth mathematical
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function while research as an investment process is
discontinuous. Moreover, the output resulting from its
investment is by its nature also discontinuoué. Hence

the introduction of research into a preduction function
raises considerable problems as does the inclusion of any
other cépital inputs.13 In this connection, the use of
investment evaluation techniques offers a more satisfactory

approach to the estimation of research preocuctivity.

L.2-2 Investment evaluation approach: Griliches' pioneering

work on the economics of research using investment evalua-

tion techniques to estimate returns to hybrid corn in the

United States1h' is generally acknowledged as a classic.15’16

In view of its contribution to the development of methodology

13 For a discussion of some of these problems see
Yotopoulos, P.A., From stock to flow capital inputs
for agricultural production function: & microanalytic
approach, ‘Journal of Farm Economics L49(2): 1967.

p.ly76.

1h-Griliches, Zvi, Research costs and social returns:
Hybrid corn and related innovations, Journzl of
Political Economy 66, October 1958,

15 Schultz, T.W., Transforming traditionzl agriculture,
Yale University Press, 1964, p. 135.

16 Abaelu, J.HN., The Nigerian oil palm seftor revisited.
' Nigerian Journal of Economics and Social Studies

13 (3); 1971. p. 293




< Y3 =

in this field, it may be pertinent here to attempt a brief
review of the study itself, with particular reference to
its theoretical framework.

Treating research as a production process, Griliches
estimated the inputs in form of research expenditures
from 1910 to 1955, and output by assuming that gross returns
are gpproximately equal to increase in corn production plus
a priceuchangiﬁg adjustment. He then deducted the additional
cost of producing hybrid seed from these'gross returns to
arrive at a flow of net social returns. By using approp-
riate rates of interest all costs and returns were brought
forward to 1955 and a rate of return computed. While the
estimation of costs appear fairly straighforward, measuring
gross returns is more complex, Griliches went about this
measurement by equating the social value of the increzase
resulting from the adoption of hybrid corn to the loss in
total corn production that would have resulted .if there
were no hybrid corn. This loss is measured as in Figure
h.3.

Using Griliches notations, D is the unchanging demand
curve while S5 is the supply curve with the adoption of
hybrid corn. At this supply level the equilibrum price is
F,; Now suppose hybrid corn were to “disappear". The supply

curve © would shift upwards to s! with outpuf reduced from
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Q1 to Qé and equilibrum price moving from P1 to on The
"disappearance" of hybrid corn would thus result in a
loss to society of the total area under the demand curve
represented by P,P,P,'P,"''. This area can be separated
into (a) the loss resulting from.a rise in production
cost over all units of output @2, represented by P1P2P2'Pi',
and (b) the loss in consumer surplus given by triangle |
P1P2'P1".

Clearly the area P, P.P ‘Pﬂ" depends on (i) the

1272

elasticity of the demand curve, (ii) the elasticity of
the supply curve, (iii) the degree of the upward shift
of the supply curve which is in turn determined by the
differential in productivity between hybrid corn and the
open-pollinated variety, and on the proportion of total
corn land planted under hybrid. Griliches assumed a
price elasticity of demand for corn of 0.5. For the
elasticity of supply Griliches assumed, first an infinite
elasticity, and, alternatively, zero elasticity. The

first alternative is shown in Figure }4.3. A linear

approximation of the area P1P2P2'P1“ is given by

Loss 1 = kPq@ (1 = 2 kn). & . (&)’

where

k is the percentage change in yield
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P1 is previous equilibrum price of corn

Q1 is previous quantity of corn produced

n is the absolute value of the prlce elasticity
of demand for corn.

Calculating the loss under the alternative assumption,
i.e. with elasticity of supply being zero, he assumed that
the supply curve shifts k per cent to the left from S to S!
(Figure L.4). The rectangle QZ'P1"Q1 measures the loss in
corn production at the old price P1, while the {triangle
1 2‘P " is the additional loss in consumer surplus. The

total loss is therefore given by
Loss 2 = KPyQ ((1+ @Dy e

Clearly Loss 2 results in a higher estimate than Loss 1.

17 This formula represents the corrected version as pointed
out by T.D. Wallace and accepted by GrJllches himself,
Wallace also argued that the area 1 2 2'P " would be

a more relevant measure than the area Q2P 'P1“Q which

was actually used. However Griliches insisted that
his definition was more sensible than the suggested
alternative arguing that with the suggested defini=
tion an infinitely elastic demand function would mean
no-social gain from hybrid corn which was clearly
vreng: whereas his own definition would still value
the increase in output at the constant price. See
Carl K. Eicher and Lawrence W, Witt (Ed), Agriculture
in economic development, McGrdw Hill, 1S6l, pp.s05=306.
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- 148 -

The two estimates, in fact, bracket estimates to be obtained
by assuming any intermediate elasticities of supply between
zero and infinity.

Using this technique to arrive at an estimation of

18

social benefits, Griliches empioyed a variant of the

benefit-cost ratio to calculate a rate of return thus:

r o= 100k (8) .... (6)
where

r 1is rate of return
k is'external rate of interest

% is benefit-cost ratio

This measure gave a rate of return of 700 per cent.
Intriguing as the benefit-cost variant used in the

. study may seem from a theoretical standpoint, it is not

commonly used in prectice. Noreover the rate of return

derived by it might well be confused with the internal

rate of return which is a more universally accepted meacure

of return.l Also, by using the internal rate of return,

the result can be more easily compared with thosé of other

investment projects. Griliches, in addition,'calculated

18 The formula for Lecss 1 was uéed for Griliches' estimate,

-
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the internal rate of return, obtaining an estimate of 35
to 4O per cent. 19

Following Griliches, several other studies on returns
to agricultural research or aspecﬁs of it were conducted.
Notable among these are those of Peterson and of Ardito-
Barletta., Using the "Index-number" technique, a modifica~-
tion of the Griliches model, Petersén estimated the internal
rate of return to investment in poultry research in the
United States.20 The index-number approach utilizes the
productivity indexes to measure downward éhifts in the
lgng—runlpoultry supply function in order to estimate the
annual value of "resources saved" as a result of increased
.efficiency in the production of poultry- products. This
"saving" in resources was measured by

P, 2

P, + 3K°P,Q./n - 3 K?P, P—o St ELL

KQ

1 n+ e n

18 Griliches tried io show that there is actually no
difference between the two rates of return he
calculated if allowances are made for a lag of
approximately 10 years between the date of invest-
ment and the date at which the perpetual flew. of
returns begins.

20 Peterson, Willis L., op.cit.
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where

K 1is percentage decrease in supply function of
poultry products that would occur should new
inputs used by poultry farmers suddenly

~disappear. |

is quantity of poultry products with the use of
new poultry inputs

P1 is equilibrum price with the use of new poultry
inputs

Q_  is quantity of poultry products without new inputs
P_ is equilibrum price without new poultry inputs

e 1is the elasticity of supply

n 1is the elasticity of demand .

Relating the flow of annual nét social returns to the flow
of arnual poultry research expenditureshe obtained an
internal rate of return of 14 to 21 per cent.

Ardito-Barletta used a slight variation of this formula
to derive a rate of return to agricultural research in

21

Mexico. He measured social benefit as being equal to:

' ' y2e”
£ (1-n) ]
ROqKe 11 + 33 E ~ n+e ¢ o o (8)

=

21 Ardito—Barletta,.N., Costs and returns of agricultural
reseavch in Mexico, unpublished PH.D dissertation,
University of Chicago. 1970.
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P1 is current deflated price
01 is quantity ﬁroduced the equivalent period of
time '

K is percentage yield increase due to improved
crop variety

P 1is percentage area of land planted under improved
variety _
n 1is price elasticity of demand

e is price elasticity of supply.

In summary virtually all past estimates have ranked
égricultural research very high in terms of internal rate
of return (see Table 1.3). The returns are in all cases.
higher than those realised in other public investments.
However these studies relate mainly to the economically
more developed countries. Indeed it has been argued that
underdeveloped countries, in general, do not appear to have
clearly recognised the importance of scientific research
in their programme of economic development. For instance,
Abaelu, using expenditure on research per farmer as an
index of the scale of national commitment to agricultural
research, has found that, in Nigeria, this was ohly 16 kobo

in 1969/70, rising to about 35 kobo in 1971/72. This
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compares with an annual expenditure per farmer of about
¥56 in the United States.22 The low level of investment
in research in less-developed countries would in turn affect
the number and quality of research personnel as well as
laboratory equipment and other infrastructure. Moreover,
in the predominantly illiterate environment typical of most
developing countries, dissemination of available research
information constitute a further handicap to the produc-
tivity of research. Given this situation, what has been
the performance of agricultural research in developing
Aﬁrican countries and especially Nigeria?

Economic literature offers little or no guide on this
aspect. About the only available references in this respect
are the studies of.Fogng and Purviszh respectively, both

of which employ theoretically unsatisfactory methods in

22 Abaelu, J.N., Building the foundations for agricultural
growth: Public expenditures on agricultural research,
Bulletin of Rural Economics and Scciology, 8(1): 1973

23 Fogg, C.D., Economic and social factors affecting the
development of small-holder agriculture in Eastern
Nigeria. Economic Development and Social Chahge,

13 (3): 1965.

2y Purvis, M.J., Report on a survey of the o0il palm reha-
bilitation scheme, CSNRD report No. 10, Michigan
State University, 1968. )
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their esfimates. Calculating the contribution of hybrid
palms to the Nigerian economy Fogg obtained an. output-
input ratio of 7:1. This is an over-estimate: . arising
from a failure to makeé certain necessary adjustments in
the calculation. First, allewance was not made for the
output of improved trees in existence prior to replanting
with hybrids. Secondly, public expénditures towards the
breeding and égronomic research on hybrid palms were
regarded as "sunk costs". Thirdly, no account was taken
of the proportion of total oil palm land that had been
replanted with hybrids. Purvis study svffers from much
the same defects. In effect there are no acceptable
estimates of return to agricultural research that could be
considered useful as a guide to planning and investment

allocation in Nigeria.

| T Methodology adopted

The main objective of this study, as stated earlier,
is to estimate the realized returns to investment in cocoa
research in Nigeria., In doiﬁg this, two approaches are
useﬁ. These are (1) the index-number approach and (2) the

production function approach.

.3.1. Index-number aporoach: The index-number approach

involves, first, developing a formula for a measure of
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the value of social benefits generated by increases in
cocoa productivity. The measure of productivity used here
is the increase in yield resulting from planting improved
cocoa varieties F3 Amazon and hybrids over the traditional
Amelonado variety. For this purpose the yield increase
per hectare for any year is derived from the difference
inlyields between the improved varieties and the Amelonado
variety that would otherwise have been planted. This yield
difference is estimated by using yield profiles of the
improved and unimproved varieties supplied by the Cocoa
Research Institute of Nigeria (CRIN), This is computed
for the total hectares of improved varieties already mature,
i.e. plantings that are }} years old and above up till the
35th year which is regarded by CRIN scientists as the
end of the economic life of improved varieties. However,
as the economic life of Amelonado is estimated at 38 years
from planting, yield increase from the 36th to 38th year
in respect of new varieties is taken as negative, being
equal to the figure of yield in each of these years that
Amelonado will normally have yielded. ‘

The need arises for the development of a férmula for
the measurement of gross social benefits. In Figure L.5,
D is the demand curve for Nigeria's cocoa yhile S1 is the

supply curve with the availability and adoption of improved
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varietiés. The equilibrum price at the supply level u1 is
P1. Now suppose the new varieties were suddenly to disappear.
The supply curve would shift leftward. With demand remain-
ing unchanged the new‘equilibrumlprice is now P; while
quantity supplied is reduced from Q1 to Qo; The total
loss resulting from the shift in the supply curve (and
which is equivalent to the gross social benefits from
éocoa research) is measured by the area under the demand
curve between the two supply curves. This area is made
up of (a) the consumer surplus represented.by triangle C,
(b) the producer surplus which itself cza in theory be
'séparated into (i) fhe parallelogram marked 4 representing
the savings in production costs over all units of output
up to the second equilibrum cutput Qo and [ii) the triangle
B representing the excess of the demand price over the
supply price of the additicnal urnits of the éifference
between Qo and Q1. However since practically all cocoa
produced in Nigeria is exported the consumer surplus is
gained by consumers in the importing countries. Hence
the gross social benefits to the Nigerian economy is A + B.
‘ To estimate A + B in terms of P1 and 01 let the price
elasticity of demand be n and the price elasticity of
supply e. Furthermore let K be the.percegtage yield

decrease that would occur if new cocoa varieties were to
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disappear.

« A = Q, (x +y)
B = %X(Q1 - Qo)

s A+B = Q (x +y) + %i(Qq - Qo)

Exprecsing x in terms of elasticity of supply e

x = KP *

1/e
Expressing y in terms of elasticity of demand n

Furthermore (Q1 - Qo) can be written as kKQ,

| . e A+B = (CI o KIJ ) (I(P’ f' -+ f(f{1/- ) b I{I) 1’ IUQ1

ze

= KP,Q, 1[(1 - K)_(-’-‘-—,’;—e—e)l +2-é oo

= KP CLI E.(ﬂ - IL) (—- ¥ —-) + zs-

This formula is employed in estimating the annua
gross benefits using relevant price P1, quantity Q1,
percentage change in supply due to adoption of new varieties
K, elasticity of demand n, and elasticitf of supply e. To
arrive at the net returns any cost incurred by the farmers |

in realizing the productivity gain are deducted from the

¥ fTaking the supply curve 51, a change in supply from 01 to Qo (which is

by definition a proportional decrease of K in quantity supplied) results
in a fall in price by x. This fall as a proportion of the original j
price P1 is x/Pi. Therefore price elasticity of supply e = KP

Hence X = KPi/e.

1/}(. '
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estimated gross social benefits. The flow of net returns
in real terms is then related to research and extension
expenditures in real terms, and an internal rate of return
is computed. This is the rate which equates the flow of

net returns to zero, and it can be expressed as:

n m
Z(bd - cj) (1+1)d + Zbk “C% =" 0 ... (8)
J=o0 k=1 1.4 r)k

where

bj is past benefit in year J

c:‘.l is past research and extension expenditure in
year J
n is past number of years since research expendi-

ture began

is future benefit in year k

LA

is future research extension expenditure in
year k '

is future number of years between now and the
end of the economic life of improved cocoa
plantings

r is internal rate of return

4.3.2. Production function approach: The main purpose of

employing this approach in addition to the investment

evaluation techniques, Jjust discussed, is to provide an
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glternative estimate of returns using different data
background. The estimate obtained by this method will
be used as a check on the first estimate. In the produc-
tion function approach the sum of expenditures on cocoa
research and extension is included as a separate variable
in an aggregate production function in order to estimate
the marginal product of research.

In attempting to develop an éppropriate cocoa ﬁroduc~
tion function, it is relevant to define the output, i.e.
the dependent variable. For instance, since data used in
this study come. from time series, output must be defined
as "annual output" which will constitute the unit of
observation, This specification, in turn, will determine
what factors will constitute the dependent variables.
Clearly, for instance, the total hectares of cocoa trees
in production in a particular year will come into the model.
Another variable that could be included in the function
is weather which affects output from year <o yéar. Rain-
fall, for instance, is known to affect pod formation and
development as well as lead to the spread of blgck pod'
disease through high relative humidity. Consequently,
25

rainfall will be included as the weather variable.

- 25 The relevant period of rainfall affecting the formation
and development of pods is Marclhh to October.
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Without disease control measures, the effective
cutput can be expected to fall below the biological
yield of the crop. Indeed disease control has been an
important aspect of cocoa cultivation in Nigeria in the
last three decades. The degree of annual control can
be expected to have some bearing on the effective yield.
Finally, the research variable is incorporated into the

model. We can thus specify our model as follows:

Qt = f(At’ W Dt, T). e o + = (9)

t-1’
‘where
Qt is output in year t
At is total hectares of trees in production.
in year t
wt_l‘ is total rainfall betw;en March and
October in year t-1
Dt is disease control index in year t
- T - 1is research expenditure in year t-14 plus

extension expenditure in year t-4

The research variable T requires scme explanation.

It is assumed that a research expenditure made in year t
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will not result in mass-adoption result until 10 years later.
Furthermore it takes another l years (the period of
gestation for cocoa) for such experimental benefit to
come to fruit. Hence, the total period between research
expenditure and the derivation of any benefit is 1L years.
In addition to purely research expenditures, consider-~
able resources have been devoted over the years to exten-
sion activities especially in encouraging the adcption of
improved varieties through the establishment of cocoa
nurseries, distribution of seedlings at subsidized prices,
technical supervision etc., These extension efforts have
been intensified through the establishment of Cocoa
Development Units in all major cocoa-producing states of
the country. For, this reason extension expenditures are
included in the variable T. In doing this, it is assumed
that extension expenditures in year t will affect production
L4 years later, when the seedlings and technical supérvision
_in plot lay-out, planting, etc. which constitute the bulk
of extension efforts will result in first harvests of
cacoa pods, Hence, extension expenditure is lagged by

L} years. We thus have the expression

T,t = Rt"‘11'-|— + Nt-l.]. .t‘o-. (10)
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where

T is the research variable in year t in
the production function

Rt-1h is research expenditure in year t-1l
Nt-h is extension expenditure in year t-L
The models developed in this Chapter will form the

bases for the estimation of returns to cocoa research in

Chapters V and VI respectively.
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CHAPTER V
RETURNS TO COCCA RESEARCH X

5.1 Index-number model

In this chapter we attempt to estimate empirically
the internal rate of return to investment in cocoa research
in Nigeria: The internel rate of feturn is that discount
rate which makes the net present wofth of the cash fiow
zero, This represents the average retuin to investment
over the period between the start of the investment
expenditure and the end of the economic life of the total
area of cocoa trees planted with improved varieties.
Since the pay-off from research expenditures (as well as
the research expendituresthemselves) extends from the
past into the future our model must incorporate both
compounding and discounting féctors. The model will thus

be

m

" n
E (b.-c.)(1+1)d + B =% - .0 ... (1)
J J Ta. K
- . (14r)
_j=0 k=1
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where

is net social returns in a past year J

[ & NEX

cj is total cost (research and extension) in a
past year J

o]

is number of years since cocoa research
expenditures began

is net social returns in a future year k

is total cost in a future year k from now

B R =

is number of years between now and the
economic life of improved cocoa plantings.

is internal rate of return

e

For empirical estimation of internal rate of return,
therefore, we shall require data on major items like
annual total cost; increased yield due to adoption of
imprpved varieties; and aﬁnual gross returns. Wwhile
total costs can be derived directly from data on arnual
research and extension expenditures, social returns has
to be estimated using the index-number mbdel which we
developed in the last chapter. This was obtained by using
the productivity index of imﬁroved cocoa varieties to
measure the downward shifts in the long-fun cocoa supply

function as a way of estimating the annual value of
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"resource savings" resulting from increased productivity
of cocoa. As noted in the last chapter the resource
savings are equivalent to the gross social returns which
is equal to

N+ e K

where

K is percentage decrease in the supply
function of cocoa that would cccur should
new varieties adopted suddenly disappeare.

P is the world market price (deflated)

is ocutput of cocoa with the use of new
varieties

n is elasticity of cocoa demand (absoluée value)

e is elasticity of cocoa supply

Annual output from the plantings of any particular
cocoa variety will depend on (a) the .total hectareage of
trees in production, and (b) the age distribution of
trees in production. Accordingly, annual output in a
year 3} of improved variety plantings Q1 1s given by the

function

32 |
Q,i = YZiHj_i T ® e 0 ¢ ® 00 sS6e e 0 ae (3)
i=4

j = 1958/59, 1959/60, 1960/61,...,2039/40
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Output of Amelonado from the same hectareage 1is

given by

. 38 ,
Qo = E YDiHj‘-i S8 esevoe0o 00 e B D (4‘)

i=7
By definition :
Q, - Q
K = 1 = ceses0000c000 000
Q
35 38
2 Yostyq = -Z_fYD:LHj—i
-'e K = i=4 =
F 35
,2 Yzi”j—«i
i=4
.38
20 ¥piflees
. 1=7
= 1 -, CoSosceaaserosDessDEe e
33
Yzilly-1
i=4
where

Q1, Qo and K are as defined earlier,

(5)

(6)
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Yos is yield of improved variety at

age 1 years

YD1 is yleld of Amelonado at age 1 years

Hj—i is hectares of improved variety

planted in year j-=i

From equations (2) to (§), therefore, the data
required for estimates of annual social returns are
in respect of (i) the yield profiles ror Amazon and
Amelonado cocoa varieties respectively, (ii) hectareage
. of improved cocoa variety in production year by
year, (iii) cocoa prices for the relevant years, and
(iv) the price elasticities cf supply and demand
(respactively) for cocoa. Given the stream of total
costs (research and extension) as well as the stream
of social returns, a cash flow table is constructed,
from which an internal rate of return is calculated

by an iterative procedure.
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The data used in this study come: mainly from time
series. The availability of data is facilitated by the
fact that the Nigerian cocoa industry is export-oriented
and is therefore well documented by way of official records,
special reports, and other published materials. The maixn
data categories rejuired are (1) data on total costs
consisting of research and extension expenditures deflated
by consumer price index; (2) data on gress revenue which
is calculated from (a) the yield profile of improved
varieties vis-a-vis that of the Amelonado variety, and
(b) world market prices (again deflated by consumer price
index and adjusted for marketing costs). The sources
and limitations of data in respect of the various items

are discussed below.

o [ Research expenditures: The data on annual research

expenditures from 19ul/L5 to 1962/63 come from the audited
annual accounts of the West Africaﬁ Cocoa Research Insti-
tute, while those from 1961/65 to 1976/77 come from the
annual accounts of the Cocoa Research Institute of Nigeria.1

The revenue gencrated during each financial year from the

41 For 1963/6l, the accounts of the viest African Cocoa
Research Institute (iigeria) was used. See chapter Iv.
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Institutes' activities like sale of cocoa pods and other
produce, interest on deposits, etc. was deducted frem
expenditure to obtain the net research expenditure. Since
the West African Cocoa Research Institute served the
cocoa=-growing areas of VWest Africa (practically Ghana and
Nigeria) the proportion of the expenditure due to Nigeria
had to be imputed rfrom the expenditures of the Vest
African Cocoa Research Institute between 1944/L5 and
1962/63. For this purpose the expenditures were weighted
by a factor of % on the assumption that the contribution
in 1947 of ¥610,000 by the Nigerian Cocoa Marketing Board
(against ¥1,380,000 by the Gold Coast Marketing Board)
to the West African Cocoa Research Institute endowment
:fund2 can be taken as Nigeria's proportional share of the
Institute's annual expenditures. One other ground for
the choice of this weighting factor is that Nigeria's
production of cocoa during the decade 1965/66 and 197L/75
represents about 3 the total production for Ghana and
Nigeria combined (see Table 5.1).

With regards to the annual expenditpres of the Cocoa
Research Institute, these cover reseafch on coffee, kola

and (in recent years) tea for which the Institute also has

2 See Chapter IV.
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TABLE 5.1

Cocoa preoduction in Ghana and Nigeria
1965/66-1975/76 (metric tons)

: N3 '
Year | pSenti%, | roforiies Totel | Prodiciionas
1965/66 415,493 18L,632 600,125 0.30
1966/67 380,902 267,273 64,6,175 0.41
1967/68 | 121,200 283,653 | 704,853 0.40
1968/69 332,115 187,533 519,648 0.36
1969/70 413,497 222,969 63F,166 0.35
1970/71 396,199 307,915 704,11L 0.43
1971/72 | 470,000 256,600 | 726,600 0.35
1972/73 415,700 241,300 657,000 0.36
1973/74 343,000 190,900 533,900 0.35
1974/75 377,960 21l,000 591,960 0.36
1975/76 382,455 205,400 587,855 0.35
Total 1,348,521 2,562,175 | 6,910,696 0.36

Source: Statistical information on Western State
of Nigeria controlle¢ produce, vestern
- féggria Marketing Board, Ibadan, 4April
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a statutory responsibility as well as for cocoa research.
In order to impute the expenditures due to cocoa research,
the annual expenditures for the Institute are weighted by
% which is the fraction considered by officials of Cocoa
Research Institute of Nigeria to be the mawimum share of
cocoa research in terms of relative resources devoted to
the various crops. Further, as can be seen from equation (1)
in this chapter, research expenditures (as well as gross
returns) extend beyond 1976/77 into the future. Future
annual expenditures were estimated by taking the average
of the last five years ending in 19?6/?7. This figure
is regarded as a constant annual expenditure after the
year 1976/77, being an annual expenditure needed to
"maintain" the stock of existing research knowledge rather
than that which will generate further research knowledge
over and above what is already known. The need to
maintain the current stock of resgarch knewledge arises
in the face of malevolent.nature. For exemple, pests

and disease pathogens may dévelop resistance to current
control measures: so that merely to maintain existing
cocoa productivity new control measures may need to be
devised. But even if.nature were to remain benevolent

such "maintenance" annual research expenditure might still



- 172 -

be needed. For examplg}ir all cocoa rescarch expenditures
were to be stopped now, resuming such research twenty
years hence would involve considerable retraining of
researchers and relearning of things that would have been
forgotten. -

In spite of the need for "maintenance" research
expenditures, however, the magnitudé of expenditure reguired
for this seems unlikely in practice to be as high as the
figure adopted in this study. To that extent, the estimated
annual expenditures from 1977/78 onwards may be too high,

leading to an underestimation of the rate of return.

5.2.2. Extension expenditures: Grilich933 in his estimation

of returns to hybrid corn in the United States regarded
only pure research expenditures as costs, ignoring exten-
sion expenditures entirely. Peterson atfempted a sort
of COmpromise by cazlculating the rate of return to pouliry
in the United States with and without extension expenditures,
declaring,

It is not clear how extension expendi tures should

be handled in a study of this type. On the one

hand, it might be argued that without extension
activities farmers would not hear of new inputs

3 Griliches, Zvi, Research costs and social returns:
hybrid corn and related innovations. Journal of
Political Economy, 66, October 1958.

1
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coming from research, or if they did hear, that
they would be reluctant to adopt them without

the backing c¢f a non-pfofit organisation. On

the other hand, one could argue that even without
extension activities farmers would adopt new
inputs as they become available because of informa-
tion obtained from suppliers.of farm literature
and because of the profitability of new inputs.
The latter argument is perhaps more valid for
recent years because of advances in comrunication
and transportation. NIo doubt the truth lies
somewhere between these two points of view.l

For the present study, the view taken is that nc
estimate of.the rate of return can be valid without including
extension expenditures, for a number of réasons. First,
as the Viest African Cocoa Research Institute's maiden
annual report put it, "the Institute is essentially a
fact-finding body and has no responsibility for executive
action which is the function of the respective Cvo::wernmem:."-'-.5
In other words, the Institute from the very outset had
been concerned only with producing research information,
expecting such information to reach the farmer through

the Agricultural Department. In the circumstances,
expenditures involved in getting the research findings to

j Peterson, Willis L., Return to poultry research in
the United States. Journal of Farm Economics

Lo(3), 1967.

E West African Cocoa Research Institute. Annual report,
April 194l to March 1945, London, Crown Agents for
the colonies, 1945.
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the farmer represent essential costs without which the
pay-off of cocca research would not have been realized.
Secondly, given mass illiteracy among the generality of
farmers and poor communication and transportation facilities
in the economy at large, the cost represented by extension
expenditures would still have been incurred even if the
research institute, and not the Government, had been
charged with responsibility for "executive action" as well
as for "fact-finding". Thirdly, énd most significent,
extension has actually played a decisive role in bringing
about a widespread adoption of improved cocoa varieties
through the establishment of nurseries, distribution of
seedlings at subsidized prices, and production loans and
grants under the Cocoa Development Unit programmes, as well
as extending technical information on associated farm
prac%ices. Extension expenditure data used in this study
thus incorporzte large elements of prodﬁction qosts that
would otherwise have had to be incurred at the farm level.
For this reason and because breakdowns of the aggregate
figurés are not available production costs are not treated
separately in order to avoid double counting.

Daté for extension expenditurés come from Western

Nigeria Estimates for various years dating from 1954/55.
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The figures used were those of "Actual Expenditure" column
for the relevant years under the subhead "Encouragement

of Cocoa Planting". The figures used for the 1966/67 to
1970/71 are from the subhead "Special Cocoa Scheme", while
from 1971/72 the data are those of the Western State

Cocoa Development Unit. On the latter source of data, it
is assumed that all coéoa plantingsloccuring in the State
since the establishment of the unit and its predecessdr,
the Special Cocoa Scheme, have been exclusively through
this channel, since the annual esééblishment of nurseries
and distribution of cocoa seedlings by the Ministry of
Agriculture were discontinued with the. establishment of
this body. In order to relate these expenditures to the
whole country they were weighted by a factor of 1.05 on

the assumption that 95 per cent of the country's total

cocoa production comes from Western Nigeria ( See Tgble 5.2).

Gne limitation of these data is that by weighting the
figures by this factor it implies that other parts of the
country commit resources to cocoa production to the same
extent on per hectare basis as does Western Nigeria. However
this is not likely to be true in practice. This is
because a state is likely to concentrate a largely dis=-

proportionate share of its resources to extension in the
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TABLE 5.2

Expenditures (¥million)

Year

Total deflated

{(April-¥arch) Research Extension Total Bﬁicgonﬁggzi
1944745 0.038 - 0.038 0.042
1945/16 0.06l - 0.0€l 0.071
1946/47 6.1§u - 0.134 0.149
1947/48 0.050 - 0.050 0.055
1948/L9 0.046 - 0.046 0.050
1949/50 0.050 - 0.050 0.053
1950/51 0.061 - 0.061 0.065
1951/52 0.061 - 0.061 0.06l
1952/53 0.061 - 0.061 0.062
1953/54 0.061 - 0.061 0.061
1954/55 0.115 - 0.115 0.110
1955/56 0.062 ~ 0.062 0.057
1956/57 0.062 - 0.062 0.054
1957/58 0.061 0.230 0.291 0.249
1958/59 0.058 0.322 0.380 0,317
1959/60 0.058 0.410 0.468 © 0.418
1960/61 0.057 0.518 0.575 0.491
1961/62 0.317 0.400 0.717 0.565
1962/63 0.199 0.358 0.557 0.407
1963/6L 0.198 0.272 0.470 0.367
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TABLE 5.2 (cont'd)

Yeaar Total deflated
(April-March) Research | Extension Total ggicgoniggg;
1964/65 0.200 0.280 0.480 0.378
1965/66 0.199 0,286 0.485 0.370
1966/67 0.208 0.300 0.508 0.348
1967/68 0.267 © 0.246 0.513 0.36l
1968/69 0.231 0.292 0.523 0.385
1969/70 6.303 0.292 0.595 0.402
1970/71 0.378 0.2€0 0.638 0.384
1971/72 0.378 0.260 | 0.638 0.369
1972/73 0.427 0.252 0.679 © 0.333
1973/74 0.516 0.462 0.978 0.466
1974/75 0.750 0.650 1.4400 0.603
1975/76 0.785 1.620 2.405 " 0.756
1976/77 1.012 2.995 l4.007 1.179
1977/78 0.698 1.195 1.89L 0.667
Onwards

Sources: Cocoa Research Institute of Nigeria and
Ministry of Agriculture and Hatural
Resources, Western State.
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crop or crops which loom large in its domestic economy.

For instance the former Eastern and Mid—Western-Nigeria
where cocoa is also grdwn were more likely to spend a
disproportionately low.level of resources on cococa on per
hectare basis compared with o0il palm and rubber respectively.
In other words, the areas constituting the former Western
Nigeria (Oyo, Ogun and Ondo States) where cocoa constitute

a dominant export crop could be expedted to devote more
resources per unit of cocoa production than those of aréas
in which cocoa is a relatively minor crop. Extension

expenditures may thus have been over-esiimated.

5.2.3. Yield profiles: The yield profiles for Amelonado

and Amazon varieties are'required for the estimation of
percentage shifts in the long-term cocoa supply function.
The yield profile data were obtained from the Cocoa
Research Institute of Nigeria and the Western State
Ministry of Agriculture (Table 5.3), One limitation of
using the yield profiles as a basis for the estimation

of extra production resulting from the adoption of improved
varieties is that thié.may lead to overestimates since |
it can be argued that the avérage farmer may nbt attain

the yield levels described by the profile. The alterna-
tive to this approach would be to obtain the yield

profiles of the two varieties on farmers holdings. How-
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TABLE 5.3

' Comparative yield profile of Amazon
and Amelonado cocoa varieties

date of Amazon Amelonado | a1 o> over lawed Amelonado
planting Amelonado reduced by hnalf
(kg/hectare)| (kg/hectare) | (kg/hectare} (kg/hectare)
0-3 - - - -
L 227 = 227 i13
5 | 397 - 397 198
6 568 114 454 227
7 739 227 512 256
8 908 340 568 284
9 1020 LSk . 566 283
10 1136 510 626 313
11 - 20 1250 568 682 3l
21 - 28 938 255 583 292
29 - 32 938 1455 483 22
33 8y 455 386 193
34 761 Lss - 306 153
35 662 455 227 114
36 - 1,09 - 4,09 - 205
37 - 364 - 364 - 192
38 - 32y - 324 - 162
Cocoa Research Institute of Nigeria and

... . Sources:
. . .Ministry of Agriculture and iatural

Resources, western State.

¥Ly
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ever, since information on comparative yield profiles of
Amazon and Amelonado are not available for actual farmer's
holdings, the procedure adopted here provides the most
practical method of estimating the extra production result-
ing from adoptioﬁ of new cocoa varieties. In order to
meet the limitation of a possible overestimation viswa=-vis
tﬁe average yield levels in actual farming situation the
yileld difference between the profiles was weighted by %.
With such weighting Table 5.l shows the resulting yield
profile compared with figures used.as a working basis by
the Western State Cocoa Development Unit as projected by
the ﬁorld Bank. It is to be noted that the world Bank
projections have been found from.experience by the Cocoa
Development Unit to be very éonservative, as farmers under
the scheme have repeatedly obtained yields far in excess
of the projected figurese. It can thus be seen that as

a sensitivity analysis ény estimate of rate of return
based on our weighted yield estimates can be regarded as

the lowest bound.

S5.2.4. Area of improved varieties: This is another

component of our formula for estimating the gross social

6 This wWorld Bank projection is understandably cautious
since the scheme involves loan to the farmers which
has to be paid back from future revenue.
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TABLE 5.L

Amazon Yield Profile: wWeighted figures
compared with CDU working figures

wls'5E s | Hgmen | vorking Sigures
0-3 . -
N 113 112
g 199 - 22
6 31 292
7 483 616
8 62l 785
9 X337 953
- 10 823 953
1 - 13 N 909 953
i - 20 969 ‘ 953*
21 - 28 646
29 - 32 | 696
33 6L8
3l 608
35 568

# Decreases gradually thereafter

Sources: Cocoa Research Institute of Nigeria, Ministry
of Agriculture and Matural Resources, Western
State; and western State Cocoa Development Unit.

o ————— * ———— T ——— # Y : - . e g L 3 W e
] -
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returns. The area of- improved varieties in production
include plantings from the Lth year to the 35th year of
planting. This period of production is basedIOn informa-
tion from the Western State Ministry of Agriculture and
the Cocoa Research Institute of Nigeria. The area in
production was estimated on the basis of Amazon cocoa
seedlings distributed by the Westerﬁ Nigeria Ministries

of Agriculture and Katural Resources between 1954/55 and
1970/71. From 1971/72 to 1976/77 the figures used were
obtained from actual hectareage planted ﬁnder the Cocoa
Development Unit programme. Annual plantings and thae
cumnulative hectareage of improved varieties in production
are shown in Table 5.5, For future plantings of improved
varieties after 1976/77, it is assumed that plantings of
improved varieties will go on for the next 25 years at

a rate of 29,000 hectares annually. These figures were
arrived at as follows: For @nnual plantings after 1976477,
the 29,000 hectares adopted is the average of the previous
3 years ending in 1975/77. The nunber of vears for which
plantings would go on after 1976/77 was obtainzd by

relating the rate of plénting to total available land
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TABLE 3.5

Cummulative area of improved cocoa varieties
in production 194L4/L5-1976/77

Year of Hectares Cummulative Area
Planting Planted in Production
(June-Hay) (hectares) (hectares)
1954/55 300 -
1955/56 1070 -
1956/57 1307 -
1957/58 1046 -
1958/59 1428 300
1959/60 3009 1370
1960/61 . 274 2677
1961/62 3701 3723

© . 1962/€3 2989 : 5151
1963/6l 2395 - 8160
1964/65 2516 1090k
1965/66 : 2273 14,605
1966/67 3729 1759
1967/68 3978 19989
1968/69 1931 22535
1969/70 863 - 2808
1970/71 1106 28537
1971/72 ! 1026 32515
1972/73 © 2194 34446
1973/7h 3832 35309
1974/75 | 6778 36425
1975/76 11915699 37hh
1976/77 - 20,419 39635

Source: Ministr. ; : -
; ce. Y of ngiculture and N
Resources, Yestern State, Natural
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suitable for cocoa production, which is an estimated
725,000 hectares in 1977.7

A limitation of data under this item is that they
ignore possible plantings of improved varieties by farmers
who might not be participants in the Cocoa Development
Unit programme. This will resuli in an under-estimate

of the social returns.

5.2.5 ?ocoa prices: Data on cocoa prices are needed to
translate the physical quantity of increased cocoa produc-
tion due to the adoption of new varieties into naira value.
since we are concerned with social returns, the appropriate
price_to use is that of the world markét. The data used
for this purpose were obtained from Gill and Duffus average
London spot prices, converted from pound sterling per
metric ton into naira per metric ton. The figures thus
obtained were deflated by the consumer ﬁrice index for
Ibadan to express the prices in real terms (Table 5.6).
Future prices (i.e. after 1976/77) are taken as the aversge
of thése of the last ten years in view of the price :

instability that characterises cocoa as an export commodity.

7 The calculation is based on a survey by Smythe and
Montgonmery. See Smythe, A,J, and F. Montgomery,
Soils and land use in central western Nigeria,
Ibadan. Government Frinter, 1962,
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TABLE 5.6

Adjusted cocoa prices

Year

(Oct-Sept) Eﬁ per

World M
Pric

to

Deflated World
Market Price
Adjusted for

Marketing Costs

N per metric)
ton

1958/59
1959/60
1960/61
1961/62
1962/63
1963/64
1964/65
1965/66
- 1966/67
1967/68
1968/69
1969/70
1970/71

- 1971/72

1972/73
1973/74
1974/75
1975/76
1976/77
1977/78

onwards

694
562
LL5
354
335
Lol
375
277
386
476
639
831
611
L65
sh
1171
1980
2212
2212

1622

arket Ibadan Deflated World
e - Consumer larket Price
metricg Price Index | (¥ per metricg
n 1953 = 100 | ( ton

120 578

142 506

117 380

127 279

137 2y

128 315

127 296

131 211

146 265

141 338

136 470

18 561

166 368

173 269

204 265

210 557

232 853

318 869

332 813

350 720

553
181
355
254
219
290
271
186
545
313
LLs
536
343
2L
21,0
532
828
8Ll
788

511

-]

‘Sources: Gill & Duffus,

Natural Resources,
Planting Project

Western

1 Cocoa market reports, No. 270;
Nigeria }Ministry of Agriculture and
Western Nigeria, Tree Crop

i Federal Office of Statistics.
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This average is probably too conservative given recent

cocoa market forcasts by Gill and Duffus.

5.2.6. Elasticities of supply and demand: The supply and

demand factor contained in our formula on gross social
returns involve the elesticities of supply and demand.
The elasticity of supply used in this study is 0.08 being
the average of short and long—=term values obtained by

Oni ir a recent study using aggregate oufput data fér
Western Nigeria.8 Similarly he estimated %he elasticity
of demand for Nigeriancocoa in the United States, the
United Kingdom, the Netherlands, West Germany and Japan;
The value adoptéd in this study 0.38-which i.s the average

for the five countries.

5,3 - Empirical results

As a first-step in the calculation of gross returns-
Table 5.7 shows the year-by-year estimate of K, i.e. the
percentage shifts in the long-run cocoa supply function
resulting from adoption of improved varieties. In Table
S;B;the annual gross returns are estimated; given (a) the

the percentage shifts in the supply curve K, (b) the annual ,

8 Oni, S.A.,, An econometric analysis of the provincial
and aggregate responses among western Nigerian
cocoa farmers. Unpublished Ph.,D. thesis, University
of Ibadan, 1972,
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TABLE 5.7

Estimates of percentage shifts in long-run

cocoa supply function

Estimated Output
of improved
varieties from

Estimated Uutput
of Amelonado

Difference

% Change
in output
due to use

Year planting in rrggczggeaggme in output of improved

(Oct.-Sept. ) production varieties
imet;ggutons; Emet;ggutons; Emet;ggutons;
u1 Qo u1 - uo K

1958/59 0.068 0.000 0.068 100.0 .
1959/ 60 0.332 0.000 0.332 100.0
1960/ 61 0.80y 0.034 0.770 95.5
1961/62 1.453 0.056 1.397 . 96.1
1962/b3 2.357 0.305 2,052 871
1963764 3.774 0.601 3.173 8L.1
1964/65 5.597 1.054 4.543 81.2
1965/66 8.045 1.801 6.241 77.6
1966/67 10.869 2.775 8,09 4.5
1967/68 13.877 4.132 9.745 70.2
1968/69 17.056 5.645 11.411 66.9
19609/70 19.860 6.731 13.129 66.1
1970/71 23.925 B.785 15.140 63.3
1971/72 27.76b 10.312 17.456 62.9
1972/73 31.356 11.917 19.439 62.0
1973/74 3477 13.646 20.831 60.14
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TABLE 5.7 (cont'd)

Estimated Output . Change
S Vel g vt ool PRI e
(ot | s hectarcage AM
Emet;ggotons; Emet;ggotonsi- Emet;ggotons}
Q1 Qo u1 - uo K
1974/75 37.286 15.223 22,063 59.2
1975/76 39.780 16.664 23.016 57.9
1976/ 77 L1.943 18,146 23.797 56.7
1977/78 44419 19.253 25.166 56.7
1978/79 46.248 18.754 27.494 " 59.4
1979/80 L7447 16.187 31,2690 65.9
1980/ 81 47.595 10.145 37.450 78.7
1981/82 50.741 6.66) Ly .077 86.9
1982/83 55.960 5.934 50.026 89.4
1983784 63.02l - 6.903 56.121 89.0
1984/85 72.965 9.267 63.698 87.3
.. 1985/86 83,452 12.165 71.287 85.4
1986/87 95,580 15.872 79.708 83.4
1987/88 109.015 21.378 87.637 80N
19887869 123.729 28.432 95.297 77.0
1989/90 138.729 35.069 103.660 74.6
1990/91 1514267 11816 112,151 72.9 |




~ TABLE 5.7 (cont'd)

Esti Chan
: g from the same in output ;
(Dos,stant) | Production hectareage STty
Emet;ggotons; Emet;ggotons; smet:‘ggotonsg
Q, Q, Q, - Q K
1991/92 169.199 LB.735 120.464 7.2
1992/93 182,863 5l.752 128,111 70.1
1993/9) 196,411 60,947 135.146} 69.0
1994/95 209.L43 69.005 140.438 67.1
1995/96 222,104 77.323 145.081 65,2
1996/97 235.303 86.128 149.175 63.4
- 1997/98 247.393 100.010 147.383 59.6
1998/99 260,728 411.110 149.618 574
1999/2000 270.609 118.539 152,070 56.2
2000/ 01 280.171 125.916 154,555 55.1
2001702 290,445 133.154 - 157.291 Sh.2
2002/03 298,875 139.361 159.514 53.1
2003/0l 307.313 1)y, 727 162,586 52.9
2001;/05 318,078 149.961 168.117 - 52,9
2005/06 330.321 153.739 176.582 53.5
2006/07 342.073 159,171 182,899 53.5




L TR S

= o eleiing

- 190 -

TABLE 5.7 (cont'd)

—n o |

Year

Estimated Output
of improved
varieties from
planting in

Estimated Output
of Amelonado
from the same
hectareage

Difference
in output

% Change
in output
due to use
of improve:

_(Oct,—Sept) production varieties
( ‘o000 ) ( ro00 ) ( %000 )
(metric tons) (metric tons) (metric tons)
Q, Q, Q - Q K

2007/08 353.215 165.155 188.060 53.2
2008/09 362.958 171.669 191.289 52.7
2009/10 392.718 200.581 192.137 48.9
2010/11 394.200 202.507 191.693 148.6
2011/12 390.80L 203.915 186.889 47.8
2012/13 388.611 209.788 178.853 L6.0
2013/14 386.928 209.790 177.138 L5.8
201L4/15 386.789 210.14%4 176.645 45.7
2015/16 373.903 208,367 165.536 4.3
2016/17 352.695 201.078 151.617 3.0
2017/18 321,906 188.589 136.317 2.0
2018/19 292.730 174.009 118.721 40.6
2019/20 260.554 159.429 101.125 38.8
2020/21 228.378 144,849 83.529 ' 36.6
2021/22 196.202 130.269 65.933 33.6
2022/23 164,026 115.889 48.137 29.

2023/2) 151.960 106.295 45.035 29.6

/continued
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TABLE 5.7 (cont'd)

Estimated Output

S 6 C
R B ey~ oo o PTSRI i v
(Oct.-Sept) | Drodeciion” | hectareage o\ | oL s
imet;ggotons; 2met;ggoton;§ Emet;ggotonsa
Q, Q Q - Q K
202L/25 127.028 89.397 38.431 30.1
2025/26 115.762 80.633 35.129 30.3
2026/27 103.696 71.869 31.827 30.7
2027/28 91.630 63.105 28.525 319
2028/29 79.564 Sl 341 25.223 31,7
2029/30 67.498 45.577 21.921 32.5
2030/31 55.432 39.742 15.690 28.3
2031/32 43.366 33.907 9.459 21.8
2032/33 31.300 28,162 3.138 10.0
2033/34 27.278 25.368 1,890 7.0
2034/35 15.212 1 ly7 0.765 S.1
2035/36 L.389 5.11L - 0.724 - 16.5
2036/37 - 5.410 5.248 - 10.658 - 97.0
'2037/38 0.000 4.080 - L.080. - QC
2038/39 0.000 3.421 - 3.h421 - QL
2039/140 0.000 2.032 - -

2.032

e sl



TABLE 5.8

Estimates of annual net returns from cocoa research

Estimated

rear | cutput dus | 5UE gron | FCCASaTitt | | supply ana | Net octal returns

(Oct-Sept) improved ?roductlon (N per metric)
varieties f OOOtgggricg ton . . )
K Q, P, (1-K)(228)+ £ KQ1P1[£1-K)(Eg§)+§% j

1958/59 100.0 0.068 553 6.300 0.237

1959/60 100.0 0.332 1,81 16,300 1.006 R

1960/61 , 95.8 0.80Y 355 6.678 1.826 ES
- 1961/62 96.1 1.453 25 6.651 2.359

1962/63 87.1 2.357 219 7.491 3.354

1963/6l 8ly.1 3.77h 290 7.731 7.116

19614/65 81.2 5.597 271 7.992 9.843 = 1

1965/66 77.6 8.0L45 186 8.316 9.655 '

1966/67 7h4.5 10.869 240 8.595 16.703

1967/68 70.2 ©13.877 313 8.982 27.388

1968/69 66.9 17.056 LLs 9.279 47.116 |
" 1969/70 66.1 19.860 536 - 9.351 65.797 ?

1970/71 63.3 23.925 33 9.603 49.883




TABLE 5.8 (cont'd)

Estimated

tear [ 500 e | RO |0t |, Summty s ) et ol e
(Oct-Sept) improved ?533“;2;;?;0; éﬁ pegogetric; o
tons
K Q, E, (1-k) (222)+ £ | K9Py E(ﬂ -K) (n-—;-ée-ﬂzél
1971/72 62.9 27.768 2Ll - 9.639 41.079
1972/73 62.0 31.356 210 .9.720 45.352 X
- 1973/7h 60.4 3ly.477 532 9.664 109.278 vy
1974/75 59.2 37.286 828 9.972 182,102 '
1975/76 57.9 39.780 8LY 10.089 196.125
1976/77 56.7 41.943 788 10,197 191.091
1977/78 56.7 Ly 419 511 10.197 131.233
1978/79 59.4 116,248 511 9.95U 139.732
1979/80 65.9 W77 511 9.369 149.695 i
1980/81 78.7 47.595 511 8.217 157.279 2
1981/82 . 86.9 50.741 511 7.479 168.517
1982/83 89.4 55.960 511 7.254 185.448 ,r:‘
1983/84 89.0 63.02l 511 7.290 208.951




TABLE 5.8 (cont'd)

Estim " :
eor | 0o g | oBEpST Trcn | PSSR | upnny | e socten roturns
oevsi ) BmOl |G| S -
tons !
K Q, P, {1.}()(1_'-'};_9)1_2% KQ,P, [(1-}{)(’—1-5—‘2)4-2%] ‘
1984/85 87.3 72.965 511 . f 7.443 242,269 éé
1985/86 85.1 83.452 511 7.614 277.286 t
~ 1986/87 83.4 95.580 511 7.79% 317.478
1987/88 80.4 109.015 511 8.06l 361.171 o
1988/89 770 123.729 511 8.370 L07.482
1989/90 7h.6 138.925 511 8.586 454.707
1990/91 72.9 15,269 511 8.739 502.214
1991/92 T142 169.199 -« 511 8.892 547.392
1992/93 70.1 182,863 511 . 8.991 568.942
1993/94 69.0 196.411 511 8.090 629.505
1994/95 67.1 209.443 511 : 9.261 665.070
..1995/96 65.2 222,40l 511 ! 9.432 698.900
1996/97 63.4 235.303 511 I 9,594 731.370




TABLE 5.8 (cont'd)

Estimated

vear |1mouput aue | 0Bt ron |FLSSSGES® | supmly apd ) | et sootel returms
(Oct-Sept) improved production N per metric
varieties % OOOtgsgric; i ton ; )
K Q, P, (1-&)(%;2)4-2% KQ,P, Y'U-K)(%) +2}§}
1997/98 59.6 2147 .393 511 9.936 748.628
1998/99 57.4 260.728 511 10,134 774.963 )
1999/2000 56.2 270.609 511 10.242 795.947 '
2000/01 55.1 280.471 511 10.341 816.625
2001702 5h.2 290.4145 511 10.422 838.369 ,
2002/03 53.4 298.875 511 10.494 855.840
2003/0L 52.9 307.313 511 10.539 875.483 ‘
2004/05 52.9 318.078 511 10.539 906.160 N
2005/06 53.5 330.321 511 10.485 oL6.846
2006/07 53.5 342,073 511 10.485 980.532
* 2007/08 52,2 353.215 511 10.602 998.892
2008/09 52.7 362.958 511 10,557 1031.878 !
2009/10 48.9 392.718 511 10.899 1069.541 F

4

B . - T



TABLE 5.8 (cont'd)

Estimated

Year mf33§§§%jgue Blantings in P€$°§§§§jwnl??d aomons Yackor | Mot gostal returns

(Oct-Sept) improved 289 uction N per metric 1 .

varieties % OOOtggzric; E ton ; : : : a
K Q, P, (1K) (222)+ £ | KRy E (1K) (252D *2%

2010/11 48.6 394.200 511 10.926 1069.633

2011/12 47.8 390.80l 511 10.998 1049.836

2012/13 L46.0 388.641 511 11.160 1019.510

2013/14 L45.8 386.928 511 11.178 1012.233

2014/15 L45.7 386.789 511 11.187 1010.473

2615/16 b3 373903 511 11.313 957.549

2016/17 L3.0 352.695 S 11.430 885.798

2017/18 L42.0 324,906 511 11.520 803.305

2018/19 L40.6 292,730 511 11.6L6 637.617

2019/20 38.8 260,551 511 11.808 618.331

2020/21 36.6 228,378 511 12.006 512.82);

2021/22 33.6 196.202 511 12.276 113,556

2022/23 29.5 16l;..026 511 12.6L5 312.662

=961~



TABLE 5.8 (cont'd)

o Chenge | outout fron |Price/deflated | sy ana | Net soctal returns

Year to use of | plantings in P demand factor (¥ million)

(Oct-Sept) improved ?gggu;;it?;c EN per metr’ic; >
varieties E P g ton ' o b
E 4 P (1) G2 +gg | Koy, i“'x) (an)"’z%} |

2023/2l; 29.6 151.960 511 12.636 290.1446 i
202)/25 30.1 127.828 511 12.591 2,,7.556 N
2025/26 30.3 115.762 511 12,573 225.360
2026/27 30.7 103.696 511 12.537 203.943
2027/28 31.1 91.630 511 12.501 182.045
2028/29 31.7 79.56l 511 12.447 160.418
2029/30 32.5 67.498 511 12.375 138.721
2030/31 28,3 55.432 511 12.753 102.232 |
2031/32 21.8 " 143.366 511 13.338 6ly.1436
2032/33 10.0 31.300 511 10400 23.032
2033/3L 7.0 27.278 511 - 14,490 W31l




TABLE 5.8 (cont'd)

Estimated
Year in%ogggﬁfedue output from Pg;cgéggiiZEEd ‘Supply and Net social returns
o iise of plantings in Tridek demand factor (¥ million)
(Oct-Sept) improved ?ggguggig?c &N per metricg
varieties E asrny g ton
n+e, K
K Q, P, (1-k)(R22)+ K | K9Py 1 (1-K) (B28)4 K
2034/35 5.1 15.212 511 10y ..1481 5.883
2035/36 - 16.5 1..389 511 - 16.785 - 5.495
2036/37 - 97.0 - 5.410 511 - 244.030 *
2037/38 - o< - 14.186 511 —oC *
2038/39 - ol - 8.921 511 —~ o< ®
2039/40 - ol - L.2i1 511 R .

* lMathematical estimates of gross returns using the value of K at these negative levels
make no economic sense since, having reached the lowest point, it rises to infinity.
This implies that at a time when its yield is supposed to be zero the improved
variety has an infinitely larger return than that of the unimproved variety which
still retains a positive yield at this time. This is of course absurd.

However the years concerned lie so far into the future (63 years from 1977) that
they can be legitimstely - and indeed have to be - ignored, given the rate of return

(37%) obtained in this study.

The need to employ an alternative and economic-

sensical estimation procedure in respect of these years is thus obviated, their

" -.project".

indications in the table being purely for completeness in covering the "life of the

-96L-
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output of cocoa due to the adoption of improved varieties,
Q1, (c) the corresponding year's world market cccoa prices,
Pys and (d) the elasticities of supply and demand for
Nigerian cocoa, n and e respectively. Given the estimates
of net returnsg, as Wel; as the estimates of costs in terms
of research and extension expenditures, Table 5.9 shows |
the cash flow. By an iterative proeedure th2 internal
rate of return was calculated, choosing that compound-cum-~
discount rate which makes the sum of cash flow zero, as
described by the formula in equation (1) above. This
compound/discount rate was fourd to be 37 per cent. Thus
the.estimated internal rate of return is 37 per cent.

By way of sensitivity analysis with respect to yield
estimates, the differentials in yield between Amazon ang
Amelonado were discounted by 0.5, thus bringing down the
yield frofile of Amazon to the level shown in Table 5.3.
Table 5.10 shows the cash flow using the modified yield
estimates. This gave : . an internal rate of return of

34 per cent. Thus even with Amazon/Amelonado yield

9 In this study the net returns are equivalent to the
gross returns since the extra costs attendant upon
the adoption of the new varieties (e.g. extra costs
of raising improved seedlings etc.) are largely
incorporated in extension expenditures,
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TABLE 5.9 .

Costs and returns of cocoa research

"in constant million naira

Expenditure

Net social

" Year on Tesearch returns from Cash flow
and extension improved varieties
1944/45 0.042 - - 0,042
1945/46 0.071 - - 0.071
1946/47 0.149 - - 0.149
1947/48 0.055 - - 0,055
1948/49 0.050 - - 0.050
1949/50 0.053 - - 0.053
1950/51 0.065 - - 0.065
1951/52 0,06l - - 0,064
1952/53 0.062 - - 0.062
1953/54 0.061 - <= 0.061
1954/55 0.110 - - 0.110
1955/56 0.057 - - 0.057
1956/57 0.054 - - 0.054
1957/58 0.249 - - 0.249
1958/59 0.317 0.237 - 0.080
1959/60 0.418 1.006 0.588 "
1960/61 0.491 1.826 1.335
1961/62 0.565 | 2.359 1,79
1962/63 0.407 3.354 2.947
1963/6) 0.367 7.116 6.749

-
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TABLE 5.9 (cont'd)

Year Eﬁggggigﬁzﬁ rgiﬁrggcigim Cash flow
and extension improved varieties
1964/65 0.378 9.843 .9.465
1965/66 0.370 9.655 2.285
1966/67 0.348 11.703 16.355
1967/68 0.364 27.388 27.02)
1968/69 0.385 L47.116 46.731
1969/70 0.402 65.797 65.395
1970/71 0.38L4 © 49.883 L9.499
1971/72 0.369 41,079 L0.710
1972/73 0.333 45.352 45.019
1973/7h 0.466 109.278 108.812
1974/75 0.603 182.102 181.499
1975/76 0.756 1 196,125 195.369
1976/77 1.179 191.091 189.912
1977/78 0.667 131.233 130.566
1978/79 0.667 139.732 139.065
1979/80 0.667 149.695 148.798
1980/81 0.667 157.279 156.612
1981/82 C.667 168.517 157.850
1982/83 0.667 185.448 181,781
1983/8l; 0.667 208.951 208.28);
198L4/85 0.667 242.269 241.602
1985/86 0.667 277.200 276.619

ke
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TABLE 5.9 (cont'd)

Expenditure Net social
Year on rasearch returns from Cash flow
and extension | improved varieties

1986/87. 0,667 317.478 316.811
1987/88 0.667 - 361.171 360,502
1988/89 0.667 . 4o7.482 L06.815
1989/90 0.667 i 454,707 45Y4 . 040
1990/91 0.667 502.214 501.547
1991/92 0.667 | 547,392 546.725
1992/93 0.667 588.942 588.275
1993/9L 0.667 629.505 628.838
1994/95 0.667 665.070 66L.4403
1995/96 0.667 698,900 698.233
1996/97 0.667 731.370 730,703
1997/98 0.667 © 748.628 747 . 961
1998/99 0.667 C 774.963 774.296
1999/2000 0.667 795.947 795.280
2000/01 0.667 816.625 815.958
2001/02 0.667 . 838,369 837.702
2002/03 0.667 - 855.840 855.173
2003/04 0.667 "1 875.1483 874.816
200l4/05 0.667 906.160 905,493
2005/06 0.667 17 946,816 96,179
2006/07 0.667 " 980.532 979.865
2007/08 0.667 ') 998.892 998.225
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TABLE 5.9 (cont'd)

Year Eﬁgﬁgﬁizﬁgﬁ rggzrigcigim Cash flow
and extension improved varieties
. 2008/09- 0.667 1031.878 1031.211
2008/10 0.667 1069.541 1068.87Y
2010/11 0.667 1069.633 1068,966.-
2011/12 0.667 1049.836 1049.169
2012/13 0.667 1019.510 1018.843
2013/14 0.667 1012.233 1011.566
2014/15 0.667 1010.473 1009.809
2015/16 0.567 957.54¢ 956.882
2016/17 0.667 885.798 885.131
2017/18 0.667 803.305 802.638
2018/19 0.667 637.617 636.950
2019/20 0.667 618.331 617.66L
2020/21 0.667 512,824 512,167
2021/22 0.667 413.556 12,889
2022/23 0.667 312.662 | 311.995
2023/2 0.667 290.446 289.779
202l/25 0.667 2447.556 21,6.889
2025/26 0.667 225,360 224,693
2026/27 0.667 203.943 203,276
2027/28 0.667 182.0L5 181.378
2028/29 0.667 160.418 159.751
2029/30 0.667 138.721 160,050
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TABLE 5.9 (cont'd)

Expenditure Net social '
Year on research returns from Cash flow

and extension improved varieties
2030/31, 0.667 102,232 101.565
2031/32 0.667 6L .14 36 63.769
2032/33 0.667 23,032 22,365
2033/3L 0.667 1314 13.647
2034/35 0.667 5.883 5.216
2035/36 0.667 - 5.495 - 6.162
2036/37 0.667 * *
2037/38 0.667 * ®
2038/39 0.667 - -
2039/1,0 0.667 % *

* See footnote on page-198
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TABLE 5.10

Cash flow for costs and returns based on
discounting yield difference between

Amazon and £melonado by -50 per cent

Cash flow Cash flow

7] (Gonstant] fear o)
19LL /45 - 0.bl42 - 1960/61 0.220
19L5/L,6 - 0.071 1961/62 1.008
1946/1,7 - 0.149 | 1962/63 1.870
1947/1.8 - 0.055 1963/6L. 3444
19,8/1,9 - 0.050 1981/ 65 6.351
194L,9/50 -~ 0.053 1965/66 6.467
1950/51 - 0,065 1966/67 11.130
1951/52 - 0,084 1967/68 17.902
1952/53 - 0,062 1968/69 30.114
1953/5L - 0,061 1069/70 40,426
1954/55 - 0.110 1970/71 32,172
1955/56 - 0,057 1971/72 25.092
1956/57 - 0.084 1972/73 30.028
1957/58 - 0.249 1973/7h 68,649
1958/59 - 0.167 197L4/75 131.811
1959/60 0.220 1975/76 120.328

[continued.
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TABLE 5,10 (cont'd)

Cash flow Cash flow

Year Egopstqntg | Year Egonstgnt)

million fmillion)
1976/77 118.1,99 1991/92 155192
1977/78 109.808 1992/93 492.422
1978/79 117.982 1993/9k 529.038
1979/80 131.807 1994./95 56l.259
1980/81 137.766 1995/96 599.289
1981/82 1,6.866 1996/97 634,151
1982/83 163.040 1997/98 666.827
1983/8L, 184,062 1998/99 702,868
198L/85 209.720 1999/2000 729.573
1985/86 2);3.098 2000/01 756.227
1986/87 279.603 2001/02 | 783.284
1987/88 29lL.359 '
1988/89 332.600 2002/03 805.968
1989/90 373.670 2003/0 828.778
1930/91 415.135 200l/05* 857.868

* The cash flow is not continued beyond this point

because thereafter the contribution to the
Net Present VWorth at the relevant discount
rate is practically zero.
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differential reduced by 50 per cent - an assumption that

is clearly .~ extremé = in the light of available evidence -
the internal rate of return ﬁould fall by only 8 per cent.
Ve can therefore reasonably conclude that the internal
rate of return to investments in éocoa research is-about

37 per cent.

Selie Some policy implications

A 12-per cent return is usually considered an
acceptable return to ordinary investment.10 On this basis,
ve are Justified in concluding that with a 37 per cent
internal rate of return, past investmentsin cccoa research
in Nigeria has been yielding high dividends., Thus, in
spite of apparent generosity in funding cocoa research
.in the past; there has clearly been an under-investment
in this area, Given Nigeria's commitment to economic
growth as a social policy, she will need to place greater
emphasis on social profitability as a major opefational
criterion for determining the size and composition of her
investment programme. In this context,_cocoalresearch
clearly stands out as an area of investment deéerving

greater attention than it has so far received. As Griliches;

10 Gittinger, J. Price,-Economic analysis of agricultural
projects. The John Hopkins University Press, 1972
p.90. e
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has remarked, "“Conceptually, the decisions made by an
administrator of research funds are among the most
difficult economic decisions to make and evaluate, but
basically they are not different- from any type of entre-
preneurial decision."11
Apart from under-investment in cocoa research in the
past, the returns accruing to the Nigerian economy from
such inveétment has been lower than its actual worth.
This is because the return includes an externality compo-
nent, since cocoa production in Nigeria is essentially
export~oriented. Thus the consumer surplus (represented
by triangle C in Figure }.5) is paésed on to overseas
consumers, i.e. manufacturers of cocoa products. A
significant reduétion in the volume of total cocoa exports
through the establishment of local cocoa processing plants,
particularly for import substitution, will thus result
in a higher rate of return to cocoa research by inter-
nalising some or all of the consumer Surplus. Returns
to investments in cocoa research could be raised even
further if breakthroughs could be achiev?d in current

research into cocoa products utilization such that certain

11 Griliches, 2wvi, op.cit.
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',
products'of cocca which are at present discarded could
find profitable uses, as well as by exploring alternative
uses for cocca beans.

Finally, the rate of return to research in other
areas of agriculture, especially food crops, is not knownj;
but it is presumed to be low. Given the high pay-offs
from investment in cocoa research, the latter could serve
as a model in terms of its organisational structure,
system of financing, staff recruitment and training policy,
etc., thus providing valuable insigﬁts into more effective
ways of mobilising scarce rescurces for greater research

productivity in these lagging sectors.

5.5. | Summary

In this chapter we have attempted to estimate the
inte}nal rate of return to investments in cocoa_fesearch.
The costs involved expenditures on reseérch and egtension
while the returns were measured by estimeting the shifts
in the long~term cocoa supply funcﬁions using the index~
number model developed in the last chapter.

Data for research expenditures ﬁere oﬁtainéd from
the audited annual accounts of the VWest African Cocoa
Research Institute from 184L/45 to 1961/62 when the

Institute as an inter-territorial organisation was dissolved.
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The propértional share for Nigeria of these expenditures
was inputed by weighting the figures by a factor of % which
is assumed to be the fraction she contributed to the
Institutes total funds, based on'?elative contributions
by the Nigerian Cocoa Marketing Board. From 1962/63 to
1976/77 the research expenditures data came from its
national successor, Cocoa Research institute of Nigeria.
Since the Cocoa Research Institute of Nigeria also has
responsibility for three other croﬁs (kola, coffee and tea)
the figures were weighted by %, as imputed values for
expenditures on cécoa research. Fer the years beyond
1976/77 the averaze of the five previous years was tzken
as a constent annual expenditure needed to maintain current
stock of knowledge in cocoa research.

.Estimates of returns were derived from data 6n yield
profile information provided by the Cocoa Research Institute
_of Nigeria, together with

(a) data frem area of plantings under improved
varieties obtained from Vestern State Ministry
of Agriculture and Netural Resources;

(b) world market cocoa prices from Gill and Duffus,

and (c) elasticities of supply and demand for cocoa from
a recent empirical study. '

In the main the 1imita£ions of these data are such as will
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tend to result in an underestimation of returns.

A cash flow table was constructed from the'streams
of expenditures and net returns, and an internal rate of
_ return computed, employing an jterative procedure. An
internal rate of rgturn of 37 per cent was obtained.
Sensitivity analysis with respect to'yield‘estimatesshowed
only a small drop in the estimated rate of return. It is
therefore concluded that the return to investments in
cocoa research in Nigeria is about 37 per cent. This
results clearly shows that investments in research in the
past have yielded high dividends when it is realized that
a twelve-per cent rate of return is usuvally considered
an acceptable return to ordinary investment.

Our findings in this study carry a number of major
implications for policy. First, for a developing country
like Nigeria with aspirations for rapid economic develop-
ment, social profitability should be a major consideration
in the allocation of resources among various investment
options. Given such a decision criterion, cocoa research
should renk very high indeed. Secondly, a considerable
share of the returns from cocoa research is at present
lost to the Nigerian economy in form of consumer surplus.

Thic is because the bulk of cocoa produced'is at present
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exported as beans. Real returns to cocoa research cculd
thus be raised by internalising the consumer surplus
through the expansion of local processing and manufacture
of cocoa products. Thirdly, returns to research can be
raised even further through the intemsification of current
research by Cocoa Research Institute of Nigeria on utiliza-
tion of cocoa products_which are at‘ppesent regarded as
waste-products. Finally, with its high dividends, cocoa
research can point the way to similar achievements in

the lagging areas of agricultural research, especially
food crops, by serving as a model in terms of organisaticnal
frameworh, staff recruitment and training policy, financing
-system, and above all the need for more generous funds

in a sector that has suffered from gross underinvestment

- as clearly demonstrated by the high rate.of return to

past investments in cocoa research itself,
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CHAPTER VI

‘RETURNS TO COCOA RESEARCH II1

6.1 Production funﬁtion model

In the last chapter the internal rate of return to
investments in cocoa research was estimated using the
index-number approach. In this chapter we shall attempt
to estimatc returns to cocoa research by an alternative
approach, the proddction function approacn, using the
model developed in chapter IV. This model was specified

as

W

Q = f(ht, t-l’

D, Ty E) o o« « (1)

t!

where

Q is output in year t

t

kt is total hectares of cocoa trees in produc=-
tion in vyear t

wt—l is total rainfall from March to October

in year t-1

Dt i.s disease control index for year t
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T 1s research expenditure in year t-14 plus
extension expenditure in year t-4

5 is the error term.

A Cobb-Douglas form of production function was fitted
te the model with time series data.for the period 1944/45
to 1975/77. Our model can therefore be expressed as:
b b

Qt = KAtiwt_i

20088 . . . (2)
where K is a constant and the other variables are as
previously defined. Transforming this into a linear

function we have

Log Qt = Log K + b, log A_ + 52 log wt_1 + b3

p t

?og D, + b, log T‘. o o (3)

Least square multiple regression techniques were employed

in the estimation procedure.

6l Sources and limitation of data

6.2.1 Cocoa ocutput: The data used as ocutput are those

of the annual cocoa exports between 1944/45 and 1976/77

and were obtained from the Western Nigeria Marketing Boards
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The data are likely to underestimate real output since

they ignore the amount smuggled to neighbouring countries.
Another source of discfepancy between output and volume

of exports is the requirement of iocal cocoa processing
industry. Nevertheless in the absence of reliable informa-
tion regarding output, tonnage of exports is considered

a close approximation to output. Table 6.1 shovs annual
cocoa exports from 194L4/L5 to 1976/77.

It ma} be pertinent to mentioﬂ here that physicel
guantity rather than naira value of output was used. This
is because, as the dependent variable in this case, it ¥
is more stable than gross inccme, being unaffected by
fluctuations in exogenously-~determined factors like price.1
This is important since we are interested ﬁrincipally in
this. study in the dependence of output on research. For
example, research may lead to an increase in physical
output of cocoa, but may also result in lower prices and
hence lower gross income in the process, given its low
price elasticity «f demand. Resesarch would thus appear
to have had a negative effect on output if gross income

were used as a direct measure. On the other hand once

1 Exogenously-determinéd, that is, from the standpoint
of technical input-output relationship.

1
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‘TABLE 6.1

- Nigerian éxport of cocoa beans, 1945--77

. Metric tons l 1 Metric.tons

v |G | ver | RS

(hundred hundred)
1945 78,300 " 1962° 197,800
1946 101,600 1963 | 177,400
1947 | 112,800 196l 200,000
191,8 92,500 1065 | 298,400
1949 105,700 1066 . 184,700
1950 101,600 1967 267,300
1951 123,000 1968 § 228,700
1952 116,600 1969 | 187,600
1953 105,1,00 1970 223,000
19sh | 100,000 1971 308,000
1955 89, 600 1972 256,700
i95§ 119,000 1973 | 241,300
(31857 _ 137.5?0 I 1974 | ?1g,9oo
1958 88,600 1975 | 214,500
1959 145,100 | 1976 | 216,200 _
- 4960 159,600 ’ 1977 g' 215,200

11961 186,900 ; '

~Sources: Western Nngria Marketing Board; Statistical
1E information on VWestern State of Nigeria
controlled produce, Ibadan 1976.
Gill and Duffus: Cocoa market report (series)

.
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the dependence is determined in physical quantity, this
can always be translated into money values using appropriate

price adjustments.

6.2,2. Area_of trees in production: The area of cocoa trees

in production was taken as the annual hectareage of trees
with ages ranging Irom seven to thirtyreight years. This
range is based on the estimated economic life~span of the
Amelonado'variety. The data were derived from the records
of annual cocoa plantings obtained from the Wwestern State
Ministry df Agriculture and Natural Resour'ces_(see Table

6.2).

6.2.3., Rainfall: The rainfall figures required in this
study are the totals for March to October for the periocd
1944 to 1976. These figures were obtained from the Federal
Metereological Department in respect of Ibadan, Ile-Ife
and Ondo for which complete data were availablgf}or the
relevant period. The average for the three centres for
each year was used as the weather variable (See Table QfB)'
One limitation of these data is that rainfall is made tg\
represent the weather variable. Clearly weather includes
a whole range of factors like relative humidity,-tempera-

ture, length of daylight, solar radiation, etc. Ideally,

therefore, all these factors should be integrated into
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TABLE 6,2

.~ "EBstimated areas of cocca trees in production
in Nigeria (7-38 years) 1945-1976/77

Hectares , | Hectares

vewr | fimtne | v o - e )

{thousand (thousand)
1944/45 191,000 1961/62 393,000
“194,5/16 208,000 1962/53‘ .396,000
1946/1,7 233,000 1963/6l 101,000
1947/48 . 256,000 || 196L/65 1,06, 000
19L.8/1,9 278,000 - 1965/66 '410,006
) 19,9/50 293,000 1966/67 413,000
1950/51 310,000 "' 1967/68 415,000
1951/52 325,000 1968/69 420,000
1952/53 337,000 h 1969/70 21,000
1953/5 348,000 1970/71 1,27,000
195L,/55 358,000 1971/72 | 432,000
1955/56 370,000 1972/73 | - L3k4,000
1956/57 373,000_ 4 1973/74 435,000
1957/58 377,000 i 1974/75 436,000
1958/59 380,000 1975/76 . 437,000
'1959/éo 385,000 1976/77 1439,000

1960/61 389,000
- Source: Compiled from Ministry of Agriculture and

_Natural Resources, Western State records.
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TABLE $e3

Rainfall in millimetres (March—Qctober?

1944-76
Year Ibadan Ile-Ife Ohdo Average
194l 920 1020 1327 1089
1945 897 | 1067 1260 1075
1946 720 1360 aul;. 1008
1947 1232 1218 1263 1238
19,8 748 1338 1163 1083
19449 1127 1093 1133 1118
1950 773 1215 1140 1042
1951 1117 1095 11480 1230
1952 998 14,67 14,89 1318
1953 1022 1382 1317 1240
195) 1047 1302 14,60 1270
1955 1345 1352 1255 1318
1956 70l 1015 1268 935

o 1957 1503 1038 1158 1500

1958 962 1892 1077 1310
© 1959 1009 1186 1226 - 11,0
1960 1320 838 | 1173 1110
1961 875 898 . 1063 s
1962 1462 14,89 138 | 445
1963 1148 1508 11,08 1355
1961, 1138 1653 11,53 14,30
1965 1167 W12 137k 1318
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TABLE 6.3 (contt'd)

Year Ibadan Ile~Ife Ondo Average
19€6 1068 1313 1323 1225
1967 796 1347 1238 1126
1968 1712 2052 2035 1933
1969 11041 1509 1511 PIT-.
1970 14,83 121l 1301 1335
1971 920 1079 1292 1097
1972 771 1472 1055 1099
1973 1309 '1679 1487 1292
197k 112l 1316 1607 1349
1975 1054 823 982 953
1976 88l 1006 1086 9§2
Source: Nigerian Meﬁeorological Scrvice
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a composite variable. However; apart from the methodologi-
cal problems involved in this approach, there are no con-
sistent data over the period under consideration for most
of these other factors. DMoreover rainfall is probably the
most important weather factor as far.as variability in
cocoa output from year to year is concerned, This is
because it is known to affect pod formationz on the one
hand, and through relative humidity, the incidence of
blackpod disease on the other., Since these two effects

of rainfall bear most directly on cocoa output it seems
not unreasonable to use rainfall as a proxy for the weather
variable in our model., Another possible limitation of
these data is that the average rainfall for Ibadan, Ile-~Ife
and Ondo may not be strictly representative of all cocoa-
growing areas in the country. However, representing as
they do the biggest producing area in terms of tonnage,

the effect of rainfall on output in these places can be

expecied to reflect the situation on aggrcgate cocoa output.

6.2.4.. Disease control index: The diseasc control index

is based on the hectareage equivalent of the annual

2 See McKelvie, A.D,.,, The relationship between rainfall
and main crop yield. Report of the cocoa conference
1957. p. L48.

’
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consumption of fungicides and capsidicides. Since
diseace control thrbugh the use of chemicals as a mass
programme did not start until 1957/58 the annual discase
contreol index for each of the years between 1944/45 and
1956/57 was taken as zero. The data for 1957/58 to
1967/68 were obtained from a recent work by Oni,3 while
those for the years 1968/69 to 1976/77 were obtained from
the Westcrn Nigeria Marketing Board. From the hectareage
equivalents of chemical consumption a disease control

4 (See Table

index was derived year by year, following Oni
f.4).

One possible limitation of the data may be that not
511 the chemicals might actually have been used in pest
and disease control since some might have been hoarded,
used for purposes other than for cocoa production, or
even smuggled to neighbouring countries for sale, given
heavy subsidisation of supplies. This may result in

over-estimation of the degree of disease control.

Against this however must be set the omission in the

3 Oni, S« Asy OpELIE: P

4 Oni, S. A., oOp.cit.
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index, of non-chemical control measures: for example
uprooting of disease-infected trees. This measure was
used extensively in the forties and early fifties in

the wake of government's efforts to control the swollen
shoot virus disease. Such a technique may be significant
considering that there is.no other known control for this

disease except by breeding tolerant/resistant cocoa varieties.

6.2.5 Research and extension expenditures: Research

expenditures data were derived from the audited accounts

of the West African Cocoa Research Institute for the period
1944/45 to 1962/63, and Cocoa Research Institute of Nigeria
from 1963/64 to 1976/77. Wiageria's share of annual
research expenditure was imputed by weighting the figures
of the West African Cocoa Research Institute by %, this
factor being chosen on the kasis of her contribution to

the Institutes endownment fund. Similarly the Cocoa
Research Institute of Nigeria figures were weighted by %

~ as the proportion of resources devoted to cocoa.

Extension expenditures data were collected from the
Western Nigeria Annual Estimates, the annual expenditure
records of the Special €ocoa Development scheme and the
Western State Cocoa Development Unit. Since the expendi-

tures from these sources are only in respect of Western
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Disease control index

TABLE 6.4

o : &
vair | pEstimated | Yoo on | spreyee | Syolien shook | - Contrel
against against virus disease Index
: p?oduction biack pod capsid uprooted
(Oct-Sept) A B c D B+ = x 100
1957/58 . 373,750 16,992 21,280 | - 10.24
1956/59 372,890 22,3590 63,840 230 23.19
1959/6C 373,120 47,616 107,280 380 Lh1.52
1960/61 373,780 51,630 103,650 490 k1.58
.1561/62 371,450 61,000 96,600 260 h2.46
. 1962/G3 389,710 68,990 153,300 90 57.05
1963/6l, 366,260 82,790 227,430 130 87.73
196L,/65 367,270 110,500 . 339,610 50 122.57
1855/66 368,164 109,210 136,240 ~ 66.67
1966/67 368,760 155,710 237,350 30 106.F0
* 1967/68 367,650 223,950 164,750 30 105.73
. 1968/69 420,020 25,960 146,330 - .02
1969/70 L2l,450 20,990 25,250 - 6L4.85
1970/71 427,320 21,414 L,07,730 - 100.43
1971/72 432,120 36,080 371,090 - o4.23
'1972/73 k34,210 7,280 161,040 - 43:37
1973/7h 135,430 25,760 339,520 So- 63.89
1974/75 436,020 12,810 156,070 - 18.73
1975/76 437,380 19,540 185,810 - - 16.95
1976/77 139,250 15,970 770,750 - 179.11

Sources: Oni, S.A., An econométric analysis of the

provincial and aggregate supply responses
among Western Nigeria cocoa farmerse.
Unpublished Ph.D thesis, University of
Thadan 197L. :

" Viestern Nigeria Marketing Board :
Statistical information on Western State
of Nigeria controlled produce (series).
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“  TABLE 6.4

Disease control index

Bstimabed Hqctares Hectares Hectares of " Disease
Yaar Becteres. i bprgyed sprayed Swollen shoot Control
production ggalnst against virus disease Index
black pod capsid uprooted
(Oct-Sept) A B & D 222 x 100
1957/58 . 373,750 16,992 21,280 - 10.24
1958/59 372,890 22,590 63,840 230 23.19
1959/60 373,420 47,616 107,280 380 L1.52
1960/61 373,780 51,630 103,650 190 111.58
$961/62 371,450 €1,000 96,600 260 L2.46
1962/63 389,710 68,920 153,300 g0 57.05
1963/6l; 366,260 82,790 227,430 130 87.73
196 /65 367,270 110, 500 - 339,610 50 122.57
1965/66 368,164 109,210 136,240 - 66.67
1966/67 368,760 155,710 237,350 30 105,60
© 1967/68 367,650 223,950 164,750 30 105,73
1968/69 420,020 25,980 146,330 - 41.02
1969/70 L2l , 1150 20,590 25,250 - 6l;.85
1970/71 427,320 21,414 407,730 - 100.43
1971/12 32,120 36,080 371,090 - oly.23
1972/73 434,210 7,280 181,040 - L43:.37
1973/74 435,430 25,760 339,520 Lo~ 83.89
1974/75 136,020 12,810 156,070 i 38.73
1975/76 437,380 19,540 185,810 . = 16.95
1976/7? 439,250 15,970 770,750 - 179.11
Sources: Oni, S.A., An econcmétric analysis of the

provincial and aggregate supply responses
among Western Higeria cocoa farmers.
Unpublished Ph.D thesis, University of
Ibhadan 197l.

Western Nigeria Marketing Board :
Statistical information on Western State
of Nigeria controlled produce (series).
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g s
Nigeria, they were weighted by a factor of 1.05 in order
to relate them to the whole country, on the assumption
that 95 per cent of the country's total cocoa output
comes from Vestern NigeriaS. )

The research variable in our model consists of
research expenditure lagged 14 years plus extension expen-
diture lagged l. years. As explained in Chapter IV the
assumption here is-that it will take 10 years on the
average for research expenditure to mature in terms of
reaching the stage of mass adoption of ifs findings. This
assumption is based on the fact that it took 10 years
(1914-125,) for the Amazon variety to be developed and
adopted in Nigeria on a mass scale. Further, as a tree
crop, it takes another lf years from planting before coming
intq production. There is thus a total of 14 years
gestation period between expenaiture in research and the
beginning of its pay~off. In other words, a research
expenditure in year t does not result in any pay-cff
until the year t + 1ili. Similarly extension expenditures

are assumed to have a gestation period of l} years since

5 For fuller details on source and much of the treatment
and limitation of data on research and extension
expencitures as may be applicable to this section
see Chapter V .page 9.
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annual expenditures involve mainly activities connected
with cocoa planting and establishment e.g. production of
seedlings, extending of technical information on planting
methods, production grants and loans, etc. By their
nature these expenditures will not begin to pay off until
the trees come into production in the Lth year. Table 6.5
shovws the research and extension expenditurec.

The bulk of research expenditures is made up of the
cogt of scientific and other research personnel, laboratory
equipment and other infrastructural facilities. Given
the nature of these costs it is cléarly inappropriate to
deflate them by the consumer price index. NHoreover
increases in costs in research personnel, equipment and
other research resources over the years are likely to be
s much a reflection of guality changes as they are of
changes in price levels.® To some extent, the same
goes for extension expenditures. Given the need to bring

out these quality changes over time (in view of the crucial

6 For example scientific research personnel can be expected
to.change in quality over time through formal train-
ing (e.g. post-graduate courses), on~the-job experience,
seminars, workshops etc., with corresponding rise
in remunerations. Equipment tend to change in quality
over time as old ones are replaced with more sophisti-
cated., and up~-to-date, and, therefore,higher priced
versions.

L}
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TABLE 6.5

Research and extension expenditures (¥million)

Year ~ Annual Annual Lagged Lagged Research/
: research gxtension riesearch e.xtenslon €xtension
(April-March) | expenditute | expenditure expenditure | expenditure Variable
R By Re-14 Beg T=Ri_14 +E
1944/45 0.038 - - B
©1945/46 0.064 - - -
1246/47 0.134 - - o~
1947/48 0.050 - - -
1948/49 0.246 - - -
1249/50 0.050 - - -
1950/51 0.061 - - -
1951/52 0.061 ¢ - o
1952/53 0.061 - - -
1953/54 0.061 * ~ - -
1954/55 0.115 - - o
1955/56 0.062 - - =
1955/57 0.062 - - -
0.061 0.230 - -

1957/58

922
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TABLE 6.5 (contt'd)

B e U —

Annual Annual Lagged Lagged Research/

Year research céxtension research , extension extension

(April-March) expenditure expenditure expenditure expenditure ' Variable

%k % Re-14 Et-a T=Ry_14*Ee-a
1958/59 0.058 0.322 0.038 - 0.038
. 1959/60 0.058 0.410 0.064 - ) 0,954
1960/61 0.057 0.518 0.134 - 0.134
1961/62 0.317 I0.400 0.050 0.230C 0.280
1962/63 0.199. 0.358 0.045 0,322 04368
'1953/64 0.198 0.272 0,050 0.410 0,460
v 1964/65 .0.206 0.280 0.061 0.518 0.579
1965/66 . 0.199 0.286 0.061 . 0.400 0.460
1966/67 0,208 0.300 0.061 0.358 0.419
1967/68 0.267_ . 0.246 0.061 0.272 00,333
1968/69, 0.231 0.292 0.115 0.280 0.395
1958/70 0.303 . 0.292 0.062 U.286 0.348
1970/71 0.378 0.260 0.062 0.300 0.362
1971/72. 0.378 0.260 * 0.061 0.246 0.307

{

622
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‘TABLE 6.5 (contt'd)

;

s

] * Annual Annual Lagged Lagged Research/
Year research extension research ; ‘e'xtension extension
(April-March) expenditure |{e'xpenditurs | expenditure eXpenditure_ variable
- 1972/73 0,427 0,252 0,058 . 0,292 0,350
1973/74 0,516 0,462 04058 0,292 0.350
1974775 04750 ° 04650 0.057 0.260 O'.31'J{
1975/176 0,785 + 1620 04317 0.260 0,577 -
1976/77 1,012 2,995 0.199 0,252 © 0,451

otg ~
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significance of resource quality for research output) the

research variable is left undeflated.

6.3 Empirical results

The qoefficients obtained by fitting the production
function to time series dgta are presented in Table 6.6.
It can be seen that in terms o: overall fit our model is a
good one as indicated by the value of the coefficient
of multiple determination. In effect about 84 per cent
of the variation in output is explained hy the model. The
Durbin-Watson test statistic indicates the absence of
autocorrelated errors. Our model can therefore be said
to be useful for predictive purposese.

Although we are principally €oncerned in this study
with the research wvariable; the results as they affect
other variables in terms of overall relationship may be
mentioned in passing. Area of cocoa in production was
found to be a sigrificant variable with the expected
positive sign. The weather variable has a negative sign.
This is not unexpected.when it is remembered that rainfall
tends to raise relative humidity which in turn leads to

a high incidence of black pod disease and hence a decline



TABLE 6.6

Estimates of the aggregate Cocoa production function

. Coefficient
ren 10 | Weather | 122258 | rescarch of
P ‘ Determination
Durbin-Watson 2
A Weq Pe * test statistic .
0.405%#% -0,217 0.002 0.056%*
2.089 0.843

(0.139) (0.,203) (0.004) (0.0086) |

Standard error of estimate in parentheses

®*®* Highly significant

4 x4
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in cocoa output. The value of its coefficient is

however not significant. The disease control variable
has the expected positive sign although its coefficient
is not significant. (The lack of significance may be due
to the faqt that disease control is itself an outcome of
research. The research vgriable may thus in part have
taken care of the disease control component. This pro-
bably explains the high muvlti-colinearity between the

two variables = see next paragraph). Finally the research
variable has the expected positive sign with a level of
significance at 0.001.

The simple correlation matsix (Table 6.7) shows that
there is a serious multicollinearity between the research
and the disease control variables. For this reason the
model was estimated with the discase control variable
omitted’.7 However this made virtually no difference to
the magnitude of either the coefficient of multiple deter-
mination or the research coefficient. The research

coefficient in this case (like any regression coefficients

7 Following Heady and Dillon, only a coefficient greater
than 0.80 is here considered so high as to warrant -
dropping one of the variables so correlated from the
regression analysis. See Heady, E.O. and J.L. Dillon,
Agricultural production functions, Iowa State Univer-
sity Press, 1961, p.136.



Simple correlation of the variables used
in the time series production function

TABLE 6.7

Area in

Disease

Output production Weather Gontrol Research .
Q, A, W, o D, T
Qt 1.000
Ab- 0.767 1.000
wt—i 0.078 0.280 1.000
D, 0.845 0.803 0.154 1.000
T 0°§06 0.753 0.128 0.899 1.000

vee
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in the analysis) is the elasticity estimate. Since our
main focus in this study is on returns to research, this

was converted to marginal product, given by

L B B B (4)

5 -
. T
where y 1is marginal product, Q? and T, taken at their mean
levels, are as defined previously, and b4 is the coefficient
of T.

Substituting the relevant data in equation (4) the
marginal product comzs to 0.048 metric Lon per naira of
research expenditure. Cornverting this to naira value by
multiplying by the average of cocoa prices (in real terms)
for the period 1958/59 to 1976/77 (414 per metric ton) we
obtain H20.09. Our estimate of marginal return to cocoa

research is thus about ®20.

6.4 Comparison of results with that

of the index-—-number approach

How does our finding in respect of marginal return
compare with the rate of return obtained under the index-
number approach in Chapter V? For such a comparison the
marginal return of W20 was converted into an internal
rate of return. This is the rate of interest which makes

the accummulated value todate of one naira invested a
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certain number of years ago equal to the discounted present
value of a fifteen-naira annual return into perpetuity.

This can be expressed algebraically as

m
‘(1+r)n = Y _"-"L_ cecooves0ee (S)
Zk;a (1+0)k

where n is the period in years between expenditure
and pay-off,

m is period in years between now and end of the
pay-off,

y is marginal ceturn,

r is the internal rate of return.

Equation (5) relates to a "homogeneous" naira
expenditure. However, the naira yielding a marginal
return of K20 in this study is a "composite" one, made up
of a research component and an extension component with
different periods of gestation. The equation thus needs
to be modified to take account of this. For this purpose
we need to know the proportional sharelof each component
in the investment, in addition, that is, to their respec-
tive gestation periods. Given this, the equation for a

composite investment can be expressed generally as follows:
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m n

E pj(1+r)h = Y ;‘ ( 1 )k e o o (6)
- —a (ler
j=1 k=1
with
m
- pj = 1 — - ° - - ™ - ' ® - - (7)
jj-i -

where m 1is the number of components constituting
the investment,

pj is the proportional share of the jth
compenent of the investment,

h is the gestation period in years of the jth
component of the investment,

n is the future period in years over which
the present value of y is to be earned,
y is the marginal return to the investment,
r is the internal rate of return to the invest-

ment.

For this study the corresponding values for the
variables defined above are as follows:
m is 2 (reséarch and extension)
py are 1/3 and 2/3 respectively. These were based

on the average annual expenditure of research
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between 1944/45 and 1976/77, and of extension
between 1958/59 and 1976/77, the ratio of

the former to the la’ter being estimated at
422,

h 1is 14 for research and 4 for extension,
n is for practical purposes in perpetuity,
y is N20.

and r 1is the internal rate ot return being estimated.

Substituting these values in equation (6) and estimating
the internal rate of return by an iterative procedure a
figure of 42 per cent was obtained. This ccmpares favourably

with an estimate of 37 per cent by the index-number approache.

6.5 Policy implications

In chapter V, certain policy implications arising
from the magnitude of cur estimated internal rate of
return Qere highlighted. These policy implications apply
a fortorl to the findings in this chapter, given an even
higher estimate of the rate of return obtained under the

production function approache.

646, Summary

This chapter has been concerned with estimating the

returns to investment in cocoa research by an‘.alternative
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approach, the production function approach, as well as by
employing a diffe}ent data base. Our production function
model involves cocoa output aé the dependent variable

with total area of trees in production, weather, diéease
control, and research as explanatory variables. A
Cobb-Douglas form of production function was estimated

by means of least square multiple regression on time series
data.

Cocoa output data were based on annual exports. Area
of trees in production was taken as the annual hectareage
of trees ranging in age from 7-38 years. The weather
variable was represented by total rainfall figures from
March to October, taking the average for Ibadan, Ile-Ife
and Ondo from 1944 to 1976. The disease control variables
was based on hectareage equivalents of annual-quantities
of fungicides and casidicides supplied to farmers by

the Western Nigeria Marketing Board.

The research variable was made up of annual research
expenditure lagged 14 years plus annual extension expen-
diture lagged 4 yéars. This was based on the assumption
that it takes about 10 years for research expenditure to

result in a finding and for such a finding to become



- 240 -

widely adopted. For a tree crop like cocoa it takes a
further 4 years for the effect of the finding to begin

to pay off; bringing the peribd between research expendi—
ture and pay-off to 14 years. Similarly extension expendi-
tures, most of which come at the beginning of planting

of cocoa farms, do not mature until-the 4th year.

Empirical results from the estimation of our produc-
tion function showed that the model has a good explanatory
power with a coefficient of multiple determination of 0.84.
The Durbin-~-Watson test statistic showed an absence of
auto-corrolated errors. We can therefore employ the model
for predictive purposes. All the variables have the
expected signs, with two of them (including the research
variable) being highly significant.

The research variable was significant at a level of
0.001. Its coefficient converted to marginal return
gave a value of ¥20.00. In order to compare this return
with that obtained in the last chaﬁter an estimate of
internal rate of return was derived from the marginal
return. The figure of 42 per cent compares favourably
with 37 per cent estimated internal rate of return obtained
using a differe;t approach reported in the last chapter.

We can therefore reasonably conclude that the internal
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rate of return to.investments in cocoa research is about
42 per cent. The policy implications arising frﬁm the
findings in this chapter are thus the same as those.
highlighted in chapter V, except that with the higher
estimated return from this model they assume a greater

urgencye



CHAPTER VII

POLICY IMPLICATIONS

The last decade has witnessed a growiﬁg official
concern over food production and productivity in Nigeria.,
This has derived from inadequate supplies resulting in in-
flationary food prices and mounting food import bills.,
Such concern is reflected in increasing resource commit-
ment to food production campaigns, such as the National
Accelarated Food Production Project (NAFFP), National Seed
Service Scheme, the Fertilizer Subsidy and Distribution
Programme, etc; cummulating in recent years in the all-
embracing Operation Feed the Nation (OFN), Yet, despite
the goverrment's eagerneés to encourage the commitment of
an even greater'resources to agriculture in the coming years1
- the absorptive capacity of the food production sub-sector
is at present severely constrained by a lack of opening
for new investment opportunities through a constant

flow of innovations and improved technology.

1 This can be seen in recent federal government measures
such as the land-use decree, the guarrantese scheme
for agricultural lvans, the S5-year holiday tax for
agricultural plantations, eilc.
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Among the major policy implications of this study
that were highlighted in chapter V is the need for reform
in the organiéaticnal and institutional framework in the
lagging areas of agricultural research, especially: in
food crops. As was noted in chapter III the organisation
of cocoa research from its inception has always been such
as to guarrantee a large measure of administrative,
financial es well as institutional autonomy. Our findings
indicating a2 high return to investments in cocoa research
thus lend credence and quantitative support to the
1ﬁpressions that such organisationai arrangements facili-
tate effective use and mobilisation of research resources.

By contrast, food crops research has traditionally
been run as part of the civil service with its bureaucfatic

rigidity characterised by administrative delays, inept
financial regulations and accounting procedure, and a

reward system that places undue emphasis on seniority as

a criterion for carcer advancement, Given the environment
within which food crop research has had to operate there-
fore it is little wonder that it has made little or no
impact on the food farming economy. What are the key
areas that call for organisational reform if food crops

research is to achieve greater operational efficiency?
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To the extent that the experience in cocoa research is
anything to go by, we can identify at least three major
aspects. These include research administration, research

funding, and the training of research personnel.

7.1 New dimensions in research administration

As was noted in Chapter III the administrative frame-~
work for cocoa research, both at the inter-territorial
and national levels, guarranteed a considerable measure
of functional autonomy. Thus it had its ocwn management
board that was responsible for formulating its policies
wifh regard to research programmes, financial appropria-
tions, staff conditions of service, etc., while the
Director had full responsibility for the day-to-day running
of the institute. Such an arrangement allowed for a
flexibility of approach at both the policy and the execu-
tion levels.

Over the last decade or so there has been a trend
towards giving greater autonomy along similar lines to
the erstwhile civil service research establishments,.

: - a ; . 2
cunmulating in the creation of fourteen research institutes

2 See Appendix IV for details.
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under the general supervision of the Agricultural Research
Council of Nigeria, a body that has recently been superQ
seded by the National Science and Technology Development
Agency.3 In general these institutes have been constituted
so that each restricts its activifies.to a spécific
commodity or group of related commodities. For example
the National Cereals Research Institute is charged with
the responsibility for research into rice, maize and greain
legumes, while the National Root Crogs Research Institute
deals with.cassava, yam and potatoes: The national
coverage in their research activities necessitates the
establishment of sub-stations in various ecological zones
all over the country.

While it is yet too early.to assess the full impact
of the new set-up on research administrative effeciéncy,
one particular aspect deserves some comment. This is the
issue of national_coverage by each institute in specific
crops. First, it is not clear to what extent the new
arrangement has actually prevented overlapping or even
duplication of research efforts among research institutes.

For example the National Cereals Research- Institute is

3 For an account of the various attempts at ofganisational
reforms since 1971 see pages L2-43.
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supposed to work on ricé, maize and grain legumes through-
out the country. However it is known that the Institute
for Agricultural Research, Samaru also works on maize
among other cfops. The reason usually given is that the
latter is affiliated to the university and therefore should
have no restriction placed on the scope of its research
gctivities since it must acquire research information on
any crop for the purpose of teaching. The same argument
is advanced for the Institute of Agricultural Research and
Training vhich is in a similar positioﬁ. Yet all of these
institutes derive their funds from the same direct source,

the National Science and Technolcgy Development Agency.

Secondly, while the idea of research institutes with
national reéponsibilities may appear attractive, it seems
more appropriate, and may even perhaps be the only alternative,
for small countries. Given the geographical size and
ecological diversity of Nigeria = against the background
" of a poor communication network, inadequate transport
facilities and sgfious shortage of research personnel -
the aséumption of a nation-wide research responsibility
bylan institute poses enormous administrative prdblems,

resulting in spreading scarce resources too thin on the
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ground for any real impact. It is here suggested that a
more effecient arrangement in the Nigerian context is

one in which the scope of an institute is restricted to

a specific ecological zone. The crops that are important
in that ecology will then be the materials to work with

- a casec, in other ﬁords, of each institute specialising
along ecologicel lines rather than along commodity lines.
The result of this will be that no research institute
administrative headquarters will be more than a couple

of hundred of kilometres from the most remote of its
experimental sites. Apart from the greater administrative
efficieﬁcy that can be expected, considerable resources
at present used in constant ccmmuting between headquarters
and outstations and experimental plots could be conserved
fof actual research work. Furthermcre, it will result

in a fewer number of research institutes and hence a
greater share of existing research resources for each .
institute,

Thirdly, the "“criteria of relevance" in the détermi—
nation of research priorities suggests that at the
country's level of socio-economic development, research
activities based on sole crqpping is unlikely to find

acceptance among the generality of farmers in the forseecable
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future. On the contrary it has been found that there are
"valid reasons of a technological, sociological and
economic nature for farmers' reluctance to change to a
sole cropping system.“u A research programme based on
sole croppihg (as is 1nev1bab1y the case in an institute
specialising in specific crop area as under the present
set-up) is to that extent irrelevant. Thus mixed cropping
as an ecologically-determined factor will fat into an
ecological-specialization arrangement.

In summary, the present arrangement will scem to
constitute a strain on efficiency to the extent that it
stretches scarce resources too thin on the ground, while
not succeeding in removing overlapping of efforts among
research institutes. Above all the main focus of research
activities seems to be on sole cropping, whereas by apply-
ing the criteria of relevance to our research prioritiec
the emphasis should be on mixed cropping. Such re~orien-
tation calls for the organluatioﬂ of the lnstltute on the
basis of ecological conéiderations rather than on basis

of specific crops on a country-wide scale.

i Norman, D.%,.,, Crop mixtures under ind

igenous conditions
in Northern HNigeria. PFProceedirzs of the conference
on factors of economic Frowth .7 #est nfirich, Loohi.

Legon 1971.
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7.2 New approach to research funding

One major implication of the high rate of return to
cocoa research obtained in this study is that cocoa
research suffers frém gross underinvestment. For
agricultural research as a whole such.underinvestment
can be expected to be even more pronounced., For instance
according to Abaelu, Nigeria spent an estimated expendi-
ture of 35 kobo per farmer on scientific research in
1971/7%,c0mpared with an annual expenaiture of 56 by
the Unj =2d States.5 Yet meagre as the resources devoted
tb_résearch is when compared with those of developed
countries, such resources are even less productive.6 Given
the scarcity of inyestible resources in many developing
countries, raising research productivity through a more
effective use and deployment of existing resourceé may well
be the only feasible alternative to raising research
productivity in the short run, and probably even in the .
long run if only to avoid the dissipation of additional

resources when they do become available, How effective

S Abaelu, J. N. Building the foundations of Nigeria's
agricultural growth: public expenditures on agricul-
tural research, DBulletin of Rural kconomics and
Sociology, &(1); 61-75,

6 Evenson, R.&, and f; Kislev, Agricﬁltural research and
productivity. New Haven Yale University Press, 1975,
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has been the use of resources in agricultural research
in Nigeria? There are of course many factors affecting
the effectivéness of resource use. One major factor is
the funding arrangemént.

As has been nofed?the funding aréangement for cocoa
research were such as to guarrantee long-term financial
stability. For example, in the case of the West African
Cocoa Research Institute, funds were made available for
a 20-year period. So comfortable was its financial position
that by the time it wound up as an inter-territorial
ofganisation the balance of its endowment stood at almost
¥ million as at 1st April 1962. Its successor, the
Cocoa Research Institute of Nigeria, enjoyed much similar
financial ar‘rangemen‘t.7

By contrast. the funding of food crops research has
been tied to the annual government budgetary appropriations,
and are thus subject to the vagaries of government fiscal
policies. In the eveng;effective forward Planning i8
difficﬁlt even on an annual basis}and almost impossible
on a loﬁg—term basis. Vorse still the April-March fiscal

year meané that whatever funds are to be allocated are

7 See Chapter III
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not known before the first day of April and may not be
made available for many weeks thereafter. Yet major
preparations for the year's agricultural research pro-
grammes need to be carried out weil bgfore the rains which
are normally on by March. Furthermore, zny vote remaining
unspent by the end of March automatically lapses. This
poses serious problems of expenditure timing. Experience
has shown that in order to avoid their votes lapsing
government.departments usually go on a spending spree
towards the end of the fiscal year, ofter on store itemg
that may not be urgently required. This situation tends
to aggravate the shortage of funds for essential research
activities..

With the establishment of the Agricultural Research
Council of Nligeria whose statutory responsibilitylincluded
the funding of research, it was hoped that a more rational
 financing system for research would emerge. Tﬁe hope
appeared justified when in 1975 the Council intrcduced the
programme budgeting system in the research institutes.
However it soon became apparent that nothing much had
changed, annual budgetary allocations for research

as for other areas havirg continued to be based on no



- 252 =

discernibly rational criteria. In particular, the same
uncertainty as to the level of funds to be had for any
fiscal year remains., There is thus a need to over-haul
the entire system of financing agricultural research in
the country if existing funds are to be put to more
effective use, For a start, research financing needs to
be placed on a long-term footing. For example it should
be possible for allocations to be made to research through
the National Science and Technology Development agency on
at least a five-year basis. Furthermore since funds are
likely to be far short of requirements, allocation shculd
be based on well-formulated research priorities based on

perspective planning.

o3 Training of research personnel

Perhaps the most crucial resource in research is
personnel. This is because research is a creative occupa-
“tion, rather than something of a mechahical process. It
therefore demands high-calibre talents and specialized
skills. In this bonfext the training of personnel is of
utmost importance in achieving a high levél of efficiency
in research, The training of research personnel could be

considered at two levels. The first is the training of
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research scientists, while the other is the training of
technical supporting staff.

In research establishments the world over research
scientists are normally recruited’ from the ranks of
university graduates, usually with poét-graduate degrees
in relevant subjects. Only such trained personnel are
deemed to be'capable of undertaking indepenaent, original
research. However, owing to the scarcity of fully trained
research scientists, the practice in most research
establishments in Nigeria has been to recruit fresh gra-
duates with only a first degree with a view to sending
thém for post-graduvate training after one or two years.,
The technical supporting staff include such cadres as
laboratory technologists, technicians and miscellaneous
* field staff., In many research institutes there seems to
be no clear-cut training policy for labofatory technologists
‘and technicians, many of the staff in these cadres having
been originally employed with requisite qualifications
for the Job, or enrolling for the relevant courses on a
paft—time basis on. their own initiative.

H9w éffective has the institutes training policy been,
particularly in respect of research scientists? VWhile

the training policy has undoubtedly succeeded in raising
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the supply of scientific manpower in various disciplines,
one or two flaws have become noticeable., First, until
now training of research scientists has taken place abroad
where conditions are generally differept from those
obtaining in Nigeria. Consequently the returning trainee
sometimes suffers from a certain disorientation having to
work with generally less sophisticated equipment and on
research problems that appear far less glamorous,if more
relevant to local agriculture. This has in some cases
led to a drift of such research staff to the universities
wﬁere they could at least work in a more academic environ-
ment not too dissimilar to what they were accustomed to
-in their training abroad. -Secondly, the conditions of
service in the research institutions have always been
generally inferior to those of the universities. For
example, whereas a Ph.D holder is appoinfed a lecturer
‘on grade level 10 in the university, in the institute such
a fellow can only k= appointed as research officer grade 1
on grade level 09. Such disparities serve to intensify
| the drain from the institutes. The effect of this is
the rapid turnover of trained staff with consequent dis-~

ruption in the continuity of research programmes.

.
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Recent developments = notably diminishing supply of
trainirg funds, a growing difficulty of placement in
foreign universities and an expanding number of research
establishments - hafe led to expaﬁsion'of facilities for
post-graduate training in the local uﬂiversities. This
will hopefully lead to greatef relevance in training and
orientation to the conditions under which the trainees
would work. In this connection there is need for the
university faculties to work in close;collaboration with
the research institutes in evolving sﬁitable post=graduate
pfqgrammes. For instance, under such an arrangement it
should be possible for candidates registered for higher
degrees to work on aspects of on-going research programmes
in the institute under the supervision of experienced
research scientists in the Institute,

As for the problems of training ofnsupporting staff,
there are two-aspects to it. First, the agricultural
assistant/superintendent cadre who are mainly field staf:.
Since this group is at preéent trained in schools of
agriculture originally established to train externsion staff,
their training has only a peripheral bearing on the require--
ments of research., It has been suggested in this connection

that a special school with bias for research requirements
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be established to train research field workers.8 The
second aspect is the training for 1aborato;y technologists.
The situation at the moment is that this category of staff
in the institutes enrol mostly on part-time basis for
courses normally organised by the University of Ibadan

for its own staff, leading to the award of the London City
and Guild. Clearly dependence on this kind of arrangement
as a major source of suvply for such a key cadre of
research staff is unsatisfactory. With as many as eighteen
agricultural research institutes in the country there is
en urgent need to establish schools to catér specifically
for the training of agricultural laboratory technologists
and technicians. Apart from providing a regular source

of supply of this category of staff, there will be greater
relevance in their training in terms of course content

and orientation.

All in all, the training policy of research personnel
needs to be critically reviewed with a view to enhancing
its contribution to research productivity. First, post-
graduaté training for research scientists should emphasise
participation by trainees in on-going reseérch projects

in their respective institutes. Thus, after the required

8 FAO, Agricultural Development in Nigeria 1965-80.
Rome. 1966, p.316. . '
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academic course work, the thesis should be based on aspects
of the institute's research project, making use of
available facilities within the institute. This might
involve cooperative arrangements whereby experienced
research scientists within the institute could be made at
least 2z member of the committee of'supervisors. Apart
from making a positive and effective contribution to the
institute's research programme while in training, the
trainee will find himself better adjuéted to the conditions
under which he will have to work. |

Secondly, training should be based on the identifiable
reQuirements of each institute. For instance, there
appears no conscious effort on the part of research
institutes fo identify areas of critical need at the
recruitment stage. Rather, it would seem that scientific
staff are recruited and appointed under a blanket title
of "pupil reséarch officer" with no specification as to
particular specialties to which they are being appointed.
Thus even.with the relative specialisation at the first-
degree level, a candidate with BSc (Agricultural_Biology),
for instance, is appointed a "pupil reseafch officer"
with little more than a vague assumption that he could

fit into any field such as plant breeding, entomolcgy or
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plant pathology. What determines the field he is eventually
trained in at the post-graduate level may have nothing

to do with the need of the institﬁte. The effect of this

is the existence of relatively abundant supply of personnel
in some disciplines side by side with'critical shortages

in others. Training and recruitment policies thus need

to be coordinated, so that staff are appointed not Just
under the blanket title of "“pupil research officer" but

as "pupil research officer (entomology)", "pupil research
officer (plant breeding)" etc.

Thirdly, given the critical shortage of laboratory
and other supporting staff, there needs to be a definite
training policy for this category of staff as in the
case of research scientific persomnel. In particular there
is need for the establishment of appropriate sbhools of
agriculture and laboratory technology. In this context,

- research authorities could borrow a leaf from the field
of medicine where a number of medical laboratory schools
aré already in éxistence.

Finally, in terms of effective overall utilization
of trained research personnel in general, it is time
appropriate scientific staff/supporting staff ratio was

established. This would lead to greater rationalisation
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of the training policy asIOpposed to the present ad hoc
decision rules of recruitment and training of staff in

various cadres as well as of various disciplines in research.

74 : Policy prescriptions

So far in this chapter we have considered certain
factors that have teen diagnosed as contributing crucially
to the productivity of cocoa research, and their implica-
tions for enhancing the productivity bf other areas of
research, especially food crops. Beyond these identified
factors, we shall in this section explore certain policy
préscriptions,the adoption of which could result in greater
rationalisation of the whole process of agricultural
research as.an investment venture with expected future
pay-offs, rather than as some routine.services whese

provision is taken for granted.

_7.&.1. Periodic research review: Throughout the history

of agricultural research in this country there has never been
any formal arrangement for periodic research review,.

Such changes as have been brought about in cbnteﬁt or
direction of research have resulted from ad hoc measures

such as legislation or reorganisation. For example,

| responsibility for research in coffee and kola was given
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to the Cocoa Research Institute of Nigeria by an Act of
Parliament foliowing-the dissolution of its predecessor,
the West African Cocoa Research Institute, which was
concerned exclusively with cocoa research. Similarly, in
recent years, thé creation of new research institutes has
been brought about through the reorganisation of research
adﬁinistration reshlting in the establishment of the
Agricuitural Research Council of Nigeria, and later the
National Science and Technology Development Agency. Such
ad _hoc changes are likely to be haphazard since they
originate from unrelated events and are ctherefore likely
to'bé injurious to research in the long run.

. The existence of a ?eriodic review machinery, say
every five }ears, should go a long way in eliminatihg much
of the instability in resegrch organisation that has been
witnessed over the last few years. Such review could
evaluate research in terms of its achievements, problems,
resource constraints, and the.relevance of its programmes
in the light Qf-current government policies. Furthermore
such review would be done on sub—éeCtoral basis. Thus
food crops research would be reviewed, so that all insti-
tutes dealing with food crops would be evaluated for their

effectiveness in raising productivity in food production.
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The report of the review should then form the basis for
changes in research re-organisation, be it in administra-
tion, funding,training of research personnel or the

creation of new research institutes as may be necessary.

7.L.2 Research information utilization: The utilization

of research information is the fundamental objective of
applied research. In view of its crucial role in raising
returns to investments in agricultural research, this item
will be discussed in some detail. In Nigeria the utiliza-
tion of agricultural research information has been
génerally poor. It is often claimed that there is a wide
gap between available research knowledge and its applica-
tion at the .farmer's level, such gap being attributed to

a whole range of factors among which are farmers' resis&ance
 to change and poor performanée by the extensicn services.
Yet,as we have found in this study, the ﬁtilization of
research knowledge in cocoa production (as evidenéed by
the high rate of return) has takén place within fhe same
social.and institutional framework. If sa, it is here
suggested that the gap between available research informa-
tion and farmers' practice has a more fundamental cause

than the reasons that dre usually advanced. In a recent
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study,g for instance, it has been found that the Western
Nigeria Cotton Scheme -~ a scheme with an integrated
research and extension-set-up - failed largely because its
research findings were irrelevant to the farmers' resource
situation. Furthermore such findings were usually so
rigidly prescfibed as to 1ea§e the farmer with only two
options: to accept the findings in its entirety, or to
reject. Since the findings were normally out of tune with
farmers resource situation, they were invariably rejected.
How can the utilization of research information be
enhanced so as to raise the returns to irvestments in
aéricultural research? First, research policy must take
cognisance of the criterig of relevahce. Thus research
work directed at the tradifional farmers must come to grips
with the issue of farming systems as a framework for
intréducing improved practices, rather than the present
preoccupation with sole-cropping. Secondly, agricultural
"research in this country has for long been the exclusive
preserve of the technical scientists. With inéreasing..

}realisatibn of the need for a multi-disciplinary ap§roach

9 Abidogun, A., Agricultural Research in Nigeria: towards
' greater relevance for the farm-firm. Journal of
Rural Economics and, Develcpment 11(1), 1977 (in press)




- 263 -

to the problems of agricultural production, the economist
has recently gained entry. Whilst he is beginning to
contribute towards rationalizing research recommendations,
for instance by the estimation of production functions
from the results of completed experiments,1o he has parti-
cipated very little todéte in experimental design itself.
Yet this is an area in which his involvement could yield
the highest dividends in terms of greater acceptability
of research recommerdations. The usual azpproach tc
experimentél design is to select a few observations (treat-
mgnts) with many replicates on which functional analysis
of variance is then applied to test "significant differences”.
Such an approach of course results in the kind of all-or-
ndthing recommendations highlighted above. Analysis
based on economic criteria on the other hand requires a
good spread of observations %o describe a production func-
tion surface. This implies a change of emphésis from the
traditional question of "which of the factors" to "how
much of each factor®.
Thirdly, no matter the criteria.for its design, results

7

from experimental research, by its controlled nature, are

10 Olayide, S.0. and O. Ogunfowora, Economics of maize
response to NFK zapolication. Bulletin of Hural
Economics and Sociology, 5(1) pp. $5-121.
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seldom applicable to work-a-day farming situations.

Davidson and Martin11

in an analysis of Australian crop
and livestock data have shown that farm yields tend to
approach experimental yield the more intensive the use of
labour in production. For a country like Nigeria in which
farm labour is limiting and with little capital employed
in production, this clearly means that the discrepancy
between experimental and farm yields would be very high.
Erbynn's study on fertilizer experiments in Chana - with
largely similar conditions as in Nigeria - showed, for
instance that yields were three and four times higher than

2
).1h

those found in practice (even with fertilizer Given

a difference of such magnitude it is difficult to ignore
Candler's suggestion that unadjusted research recommenda-
tions can only be regarded as untested hypotheses that have

every chance of being inadequate.13

11 Davidson, B.R. and B.R. Martin, The relationship between
farm and experimental yields. University of Western
Australia Press, Nedlands. 1967.

12 Erbynn, K.C. Maize response surfaces and ecconomic optima
in fertilizer use in Volta Region of Ghana. Crops
Research Institute, Council for Scientific and Indus-
trial Research, Kumasi. Ghana. 1970.

13 Candler; W.V,, Production®’ economics and problems of
animal production. Froceedinss of New Zealand Society
of Animal Production, 22; 1962, 1,2-58.
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Research recommendations could be made less hypotheti-
cal by subjecting experimental results to a more rigorous
down-to-earth test and assessment. In this regard the
use of "demonstration farms".as a means of "proving" to
the farmers that they could obtain identical results as
those of experimental findings is naively question-begging.
This is because such demonstration farms tead to simulate
the factor proportions of experimental plots in a single~
minded pursuit of "demonstrating recommended practices",
Besides, since they are ﬁsually based on sole cropping,
they_reveal nothing of the effects of new practices on
eiisting farming systems and even less of the real
opportunity costs of new inputs.

These difficulties need not arise if the testing of
experimental research findings is recognised as being only
another link in the cycle of formulating relevant research

priorities, appropriate experimental programmes and
 design, and the need to establish a reliable basis for an
unbiased feed-back. This recognition implies that no
experimenf is in faEt completed until it has reached the
local farm stage. Thus research programmes should include
the siting of field trials on a number of representative

farms within identifiable farming systems. Ideally such
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trials should be run with the operations invoived being
carried out by the fafmer himself as part of his farming
routine, research personnel superv%sing only the technical
details in respect of the praétices under investigation.
The results obtained from such trials will inevitably be
less spectacular than those claimed under current arrange-
meﬁts, but will obviously provide a set of recommendations

far more relevant.

7.4.3 Research econcmics and extension: Some previous

workers in the field of agricultural research economics
have treated research exclusively as a process of generating
neﬁ knowledge, presumably on the assumption that once

such knowledge becomes available it would automatically

be utilized by farmers.1u For developing countries at -

" least this assumption seems unrealistic, given poor
transportation facilities, inadequate coﬁmunication network
and mass 1illiteracy among the generality of farmers. In
the event, the costs of extending research information

to farmers are specific costs to research.. Hence the
approach in this study has been to treat research and |

extension as a system.

14 See for example Griliches, Zvi, Research costs and
social returns, hybrid corn and related innovations,
Journal of Folitical Economy, 66, October 1958.
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- Failure to see extension as paft of the research
system is in part responsible for the generally held
notion that output in research is unquantifiable. One
effect of this is that allocation. of résearch funds are
usually based on non-economic criteria, like the size of
establishment, the amount of funds received in the past, or
the ability of the representative of the research institu-
tion to sway finance administrators at budget meetings.
This of course results in misallocation of resources.
Surprisingly, some economists seem to lenq weight to such
misallocations, themselves treating research expenditure
as sunk costs.15

Given the need to rationalize investment programmes
in terms of benefif-eosts criteria, research output will
need to be specified and quahtified. Certainly for applied
agricultural research the logical yardstick for measuring
output is the shift in the supply function of farm output
attributable to the introduction of new varieties, cultiva-
tion practices, etc. There is thus a need <o adopt a
systems approach to the treatment of research in terms of

allocation of resources as well as evaluation. This means

15 Purvis, M.J., Report on a survey of cil palm rehabili-
tation in Eastern Nigeria. CSNRD report No. 10,
Michigan State University, 1968
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that thelexisting arrangement under which resource alloca-
tions are made separately io research and extension as

if both have nothing in common should be reviewed so that
any particular research proJject hgs its extension aspects
incorporated into it, This will require a reorganisation

of existing framework, resulting in some form of integra-
tion of extension and research activities. In this regard
it should be noted that a number of agricultural research
institutes have already established an extension arm, usually
referred to as Agricultural Extension Research Liaison
Services. This seems to have reached its highest develop-
ment at the Institute of Agriculturél Research, Ahmadu
Bello University which has pioneered this innovation right
from its inception as an institute. Having been in
existence for over fifteen years now an evaluation of its
role in enhancing returns to investment in agricultural
research may be of great interest to research administrators

and policy meakers.

7.5 : Summary
. This chapter has been concerned with highlighting
certain policy implications and prescripticns emanating

from our findings. These include the need for .reform in
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" the areas of research administration, funding, and training
of research personnel. Among the policy prescriptions

made are the establishment of é machinery for periodic
research review, the need for a new orientation in the
formulation, design and execution of research projects
with a view to raising the degree of utilization of research
information. Finally, in the context of ~development
pPlanning and resource allocation, a systems approach to
the finan01nﬂ of research is advocated such that research
and extension are regarded as beng related processes in
the overall objective of raising agricultural productivity,
rathef than as separate activities to be financed indepen-

dently as seems the case at present.
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CHAPTER VIII
SUMMARY AND CONCLUSIONS

8.1 Summary of findings and recommerdations

The gap between developed and developing countries
remains as wide as ever in spite of almost two decades
of United Nations effort to close the gap through "aid"
and "technical assistance." The hopes of bringing about
@ rapid rise in the standard of living of these countries
héve not materialised for a variety of reasons. an
éttempt was made to highlight some of these in chapter
one, aﬁd the conclusion is reached that develcpment in
the final analysis has to be internally generated.
Furthermore, for many developing countries agriculture

represents the Achile's heel of economic development.

- It was suggested that substantial increases iy agricul-

tural productivity can only be brought about through
technological change. The essential irngredients of
technological change in termslof policy prescriﬁtions

for developing countries were then explored through various;

studies, amcng which were those of Solow, Johnson, Griliches
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and Schultz. The connection between research and
technological change in developing countries is examined
with particular reference to adaptive aspects of agricul-
tural research.

In chapter two agricultural research in Nigeria was
critically reviewed through the various stages of its
development, starting with the colonial era, through
internal self-government and national independence periodsf‘
to the present post-independence military administration
period, Against this background certain key factors that
are crucial to an effecient research organisation were v
highlighted. These include research perscnnel and
administration, research funding and infrastructure, and
research information dissemination. A general evaluation
of research impacf was attempted and it was concluded
that research has made virtually no impact on general
farming practices, especially in the food farming sector.
A number of reasons were identified for the 1éck of
research impact on food production. First, the relative
abundance and availability of land favours the ccntinua-
tion of the traditional shifting cultivation, leaving
no incentive for the adoption of improved practices.
Secondly, the communal land tenure syvstem is unsuited to

present-day requirements for cash crops production since
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the occupier of agricultural land has no incentive to
improve the fertility of the land he is cultivating.
Thirdly, agricultural research has not always progressed
evenly on all fronts so that the adoption of an improve-
ment in one area of farming may be handicapped by a lack of
corresponding innovation in other complementary areas.
Fourthly research is frequently directed to problems that
may be irrelevant from ths farmer's standpoint.

Amidst the low productivity level of agricultural
research in generaii cocoa research seems to stand out
as an exception. In chapter three cocba research in
- Nigeria was reviewed with parﬁiculaq reference tc the
organisational framework of the West African Cocoa Research
Institute ard its successor, the Cocoa Research Institute
of Nigeria. Some of the factors found to be crucial to
the success of cocoa research are the type of organisa-
tional set-up, the funding arrangements'which guaranteed
generous income on a long-term basis, and a virile staff
.training policy. The impact of research on cocoa precduc-
tion was examined.in terms of development of new cocoa
Varietieg,especially the Amazon and the hybrids and control
of cocoa pests and diseases.

In chapter four, the peculiarities of agricultural

research as a public good and the problems of pricing



from the standpoint of economic welfare theory were
highlighted. In the light of this the conclusion is
reached that it is Justifiable to run agricultural research
on the public account. This was followed by a review

of literature on studies dealing with estimetes of
agricultural research productivity. Among these are the
studies by Peterson, Evenson and Kislev, and Griliches.
Peterson employed the prodﬁction fuﬁction approach,
including research expenditures as an explanatory variable,
in a study of returns to poultry research in the United States.
Evenson and Kislev also using the produzstion function
approach adopted papér publications as a2 measure of
research output. One major weakness of the latter study
is that for applied agriéultural research the use of

paper publications as output is inappropriate since it
assumes that potential users are capable of undefstanding
and adopting the findings published in learned Jjournals.

- Griliches model using the investment evaluation approach
provides a more appropriate technique for estimating
returns to reseafch. Peterson also used the same approach
in his study. The main weakness of these studies is

that extension expenditures were not included as part of
the costs of research. This was rectified in the model

-

used in this study by regarding expenditures on cocoa
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extension as specific costs to cocova research. Following
the review of literature, our index-numfer model under
the investment evaluation épproach was developed. This
consists of a formula for measuring the long-term shifts
in the cocoa supply function arising from the adoption
of improved cocoa varieties. Next,another model was
developed under the production function approach, with
cocoa output as the independent variable, while the
explanatory variables include area of improved cocoa in
production, weather, disease controi, hok@e and research-
plus-extension experditures (suitably lagged). %
In chapter five our index-number model was employed
in the empirical estimation of the internal rate of
return to cocoa research, using time series data from
194 /45 to 1976/7%. This resulted in an estimate of 37
per cent, indicating that between 1941y and 1977 the annual
returns to cocoa research has been 37 per cent on the
average, As a sensitivity test, the yield difference
between improved and unimproved varieties was diScounted
by half and the internal rate of return on this estimated.
A value of 3l per cent was obtained. We therefore concluded
that returns to investment in cocoa research is very high

wvhen compared with many development projects.
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An attempt was made in chapter six to estimate the
returns to cocoa research using the production tfunction
model described above. The marginal return to cocoa
research was found to be about N20. Cohverting this to
an internal rate of return a value of }2 per cent was
obtained. ‘“his compares very well with the estimate of
37 per cent obtained through the index-number model, shcying
that empirical results from the two approaches are very close.

Certain policy implications arising from the study
were examined in relation to stimulating greater produc-
tivity in agricultural research, especislly food crops
research., These include new dimensions in research
administration, new approach to research funding and a
more dynamic staff training policy. Beyond these, certain
policy prescriptions were made, which if adopted could
result in greater effectiveness in the organisation and
conduct of agricultural research. Among these are the
need for periodic research review, the need to treat
research and extension as a system, in terms of resource

use and planning as well as evaluation.

8.2, Limitations of study

The limitations of this study derive from two main

sources, The first is in respect of the data., 'This has
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already been dealf with in details under the various items
of data in chapters five and six. In general the limita-
tions due to data are such as to lead to underestimation
of the returns both uﬁder the index-nuzber approach and
the production function model. This is because whenever
there was an option between equally reasonable alter-
natives, the choice was invariably in favour of the
alternative that would result in lower estimate of return.
To that extent our estimate of internal rate of return

to invesfment in cocoa research can be regarded as a
lower bound.

The other source of limitations relates to the
assumptions of the production function model in particular
vis-a-vis what obtains in practice. First, the assumption
of a smooth continuous mathematical function is not
applicable, since output of research knowledge resulting
from research gxpenditure is a discontinuous process.

Thus instead of a smooth continuous curve we have a series
of "jumps"; Nevertheless, on a conceptual plane, the
locus of these Jumps over a suffeciently long period will
form a smooth curve, with the outer veftices formed by
the‘"steps“ representing the points on the curve. To that
extent the approach is not inappropriate. Secondly, the

production function assumes an instantaneous relationship
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bétween-input and outpﬁt, whereas empirically the
relationship had to be measured over time. This is
particularly so in th;s study where the lag between
expenditures and research output (in terms of increase

in production resulting from adoption of research findings)
is-quite considerable. An attempt to meet this short-
GOminglwas made by lagging the research variable as
explained in chapter six.

All in all, these discrepancies between the assump-
tions of the production function and our empirical situa-
tion do not seem to be so serious as to render the model
-unsatisfactory, considering that the internal rate of
return obtaired through this model is ;2 per cent compared
with 37 per cent by the inGex-number model which is a

more appropriate appreocach to investment evaluation problenms.

8.3 - Areas of further research

This study has been concerned with the estimation
of returns to investments in cocoa research which is
possibly the most successful venture in the whole fieid
.of;agricultural research in Nigeria, 4s a pioneering
work in the area of economics of agricultural research
in Nigeria, the study has inevitably raised more questions

than it has attempted to answer. There is thus an urgent
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need for more research in this area before a distinct
picfure of the entire agricultural research situation

can begin to eﬁerge. It is suggested that on basis of

priority the questions that require urgent answers are

those of an organisational and aaministrative nature.

In this connection the following questions are considered -

to merit urgent attention as areas for further fesearch?

What should be the optimum number of agricultural research
institutes at this stage of Nigeria's socio-economic
4evelopment? i

Should agricultural research institutes specialize along”

| commodity lirnes or on ecological basis? .

Yhat sﬁould be the upper limit in the size of.an institute
in terms of staffing, considering that many existing
fesearch institutes in the tradition of the civil
éervice_tend to be heavily overstaffed?

Hoﬁ best can_résearch activities in relevént university
faculties be coordinated with institutes reseérch
prdgram:es? _

- Are university=affiliated agricultural research institutes

fhecessary, or should all research institufeszmaintain

a semi-autoromous status'under the National Science-

‘and Technology Development Agency?
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How far should research in food crops go? Should an
institute dealing with food crops carry out research
in all the fields affecting the crops, including the
fields of engineering, food technology, industrial
uses, etc.? ‘

What are the real constraints to research in food crops?

Has the Agricultural Extension Reséarch Liaison Servicés
(AERLS) approach merits over current extension arrange-
ments under the various state ministries of agriculture?

What should be the role of the ministries of agriculture

g

in the dissemination of agricultural research findings?

8.4 Conclusions

The focus on this study is to establish the need for
an gvaluation of investments in agricultural research
on the same basis as those of other eccnomic ventures.
As has been found in the study the returns to past invest-
"ments in cocoa research has been very high. Such high
_returns suggeét gross underinvestmént in cocoa research,
and possibly in other areas of agricultural research. The
need to correct such an anomaly can only be taken seriously

on the strength of empirical studies of this nature.
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Beyond fulfillinglthe need to rationalize a general
impression about the contribution of research to cocoa
production by providing quantitative empirical evidence,
this study has also attempted to contribute to methodology
of investment analysis in the spécial area of agricultural
research, with a view to providing the necessary tool
for decision-mazking in resource use and allocation within
the agricultural research sector as well as between it |
and cther sectors. Lack of such tool has in the past
probably contributed to the use of rather arbitrary
criteria for allocating resources to agricultural research,
.more so as its output unlike‘those of development projects
appears intangible,

Given the need to iﬁcrease resource gllocation to
agricultural research (as established byhkhe high returns
to cocoz research), an effecient organisationallframework
will become increasingly important if further investments,
particularly in food crecp research, are to be beneficial,
Yet we are at present ignorant on many questions regarding
this aspect of agricultural research. Inifiating investiga-
~tions into such areas may well prove invaluable in enhancing

the productivity of agricultural research in general,
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APPENDIX I

NIGERIAN RESEARCH INSTITUTE ACT, 196l
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NIGERIAN RESEARCH INSTITUTES ACT, 1964

ARRANGEMENT OF SpcrioNs

Section

1. Establishnient and functions of
rescarch institutes,

2. Management of affairs of insti-
tutes,

3. Financial provisions,

4. Compulsory acquisition of land
for institutes.

5. Application of Pensions Act to
employiment in the service of
institutes ere.

6. Annual report.
7. Regulations.

8. Winding up of existing research
institutes and their comunittees.

9. Short title, extent, commence-
ment and interpretation.

Screvvre—Constitutions ete. of
the councils,

A 347
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1964, No. 33

AN ACT TO ESTABLISH RESEARCH INSTITUTES IN RESPECT OF COCOA, COFFEE AND

COLA, IN RESPECT OF THE OIL PALM, IN RESPECT OF RUBBER, AND IN RESPECT
OF TRYPANOSOMIASIS { TO PROVIDE FOR THE TRANSFER TO TIIOSE INSTITUTES
OF CERTAIN ASSETS AND LIAGILITIES OF EXISTING DODIES (IF ANY) ESTAB-
LISHED FOR SIMILAR PURFOSES AND FOR THE WINDING UP OF THOSE BODIES §
AND FOR PURPOSES CONNECTED WITH THE MAT1ERS AFORESAID.

[See section 9 (2)]

BE I'T ENACTED by the Legislature of the Federation of Nigeria
in this present Parliament assembled and by the authority of the sane
.as follows :—

1.—(1) There shall be established four bodies corporate by the
following names, that is to say—

() the Cocoa Rescarch Institute of Nigeria ;

(b) the Nigerian Institute for Oil Palm Research ;

(¢) the Rubber Rescarch Institute of Nigeria; and

(d) the Nigerian Institute for Trypanosomiasis Research,
which bodies are hereafter in this Act referred t collectively as “the
institutes” and severally as “the Cocoa Institute”, “the Oil Palin
Tnstitute”, “the Rubber Institute” and “the Trypanosomiasis Institute”
respectively.

(2) The institutes shall be charged with the general duty of under-
taking rescarch into and providing information and advice relating to—

(a) the production and products of cocon, coflee and cola i the case

of the Cocoa Institute ;

(b) the production and products of oil palin and of such other palms

as the Minister may determine in the case of the Oil Palin Institute ;

(¢) the production and produets of rubber ; and

(d) trypanosomiasis in the case of the "T'rypanosomiasis Institute.

(3) subject to the following provisions of this section, each of the
institutes shall have power to do anything which, in the cuvinion of the
institute, is calculated to facilitate the carrying on of the activities of the
mstitute,

(4) Except with the prior approval in writing of the Minister, an
institute shall not have power—

(@) to incur expenditure outside approved estimates under this

Act;or
(b) to borrow money.

(5) The Minister may from time to time give to an institute
directions of a general nature in writing with respect to the performance
of its functions ; and it shall be the duty of the institute to comply with
the directions.  ~

. - W o i

A 349 -

Conmimence-
ment.

Estublish-
ment and
functions
of research
institutes.
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A 350 1964, No. 33 Nigerian Research Institutes
Manuye- 2.—(') There shall be established Tor each institute a -governing
mient of council (hereafter in this Act referred to, in relution to the relevant

alluiis of

THstitttes: institute, as “the council”), and the provisions of the Schedule to this

Act shall have effect, so {ar as applicable, with respect to the constitutions
of the councils and the ether matters there mentioped.

(2) The affairs of ecach institute shall be managed by the council,
and references in this Act Lo the institutes shall be construed accordingly ;
and without prejudice to the generality of the foregoing provisions
of this subsettion—-

(a) anything falling to be done by or to an institute shall be done
by or to the council on behalf of the institute, or by or to such person
acting as the representative of the council as the council may deter-
ming ; and

(b) in particular, any contract or instrument which, if made or

exccuted by a person not being a body corporate, would not be
required to be under seal may be made or executed on behalf of the

institute by any person generally or specially authorised to act for
that purpose by the council.

(3) It shall be the duty of the council of each institute—

(a) to prepare a programme of research within the ficld for which
that institute is responsible for such periods of not less than three years
as the board may, with the approval of the Minister determine,
together with det: jiled estimates of the expenditure which will be
required to carry out the programme ;

(b) each year to review, and if nccessary revise, the programme
approved under paragraph (a) for the following year, together with the
estimates of expenditure for that year;

(¢) to submit the programmes and estimates of expenditure, and
any annual revisions, for approval by the Minister ;

(d) to carry out the programmes of resecarch approved by the
Minister,

(4) There shall be a director for each institute, who shall be
appointed by the Minister on the advice of the council and shall be a
person with wide experience of the martters with which the relevant
institute is concerned ; and the director shall—

(a) be charged with the day to day management of the affairs of
the institute in accordance with such instructions as may from time
to time be given to him by the council ; and

(5) hold office, subject to the provisions of section five of this Act,
in accordance with the terms of the instrument by which he is
appointed (including terms as to the payment of his rcmuncrat:on by
the council).

Financial 3-—-{1) Each of the institutes shall establish and maintain a fund
provisions, from which there shall be defrayed all expenditurs mcurrcd by the
institute.
(2) There shall be paid or credited to the fund—
(a) such sums out of moneys provided by Parliament as Parlia-

ment may from time to time determine ;
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(b) in the case of any institute other than the T'rypanosomiasis
Institute, such sums out of moneys to be provided by the legislature of
each Region or by the appropriate statutory agency of cach Region, in
accordance with a formala agreed by the several governments and
the government of the Federation ;

(¢) such asscts of the relevant institute and committee mentioned
in section cight of this Act as are transferred to the institute in pur-
suance of that scction ; and

(d) all other asscts from tinie to time aceruing to the institute.

(3) The fund shall be managed in accordance with rules made by
the Minister and the Minister of the government of the Federation
responsibile for finance, acting jointly ; and, without prejudice to the
generality of the power to make rules conterred by this subsection, the
rules shall in particular include provision—

(a) specifying the manner in which the assets of the fund are to
be held and regulating the making of payments to and from the fund ;

(b) requiring the keeping of proper accounts and records for the
purposes of the fund in such form as may be specified by the rules;

(¢) for securing that the accounts are audited periodically by an
auditor appointed by the Ministers aforesaid, acting jointly ;

(d) requiring copics of the accounts and of the auditor's report
on them to be furnished to the Minister as soen as may be after the
end of the period to which the accounts relate ; and

(7 requiring the Minister to lay before cach House of Parliament
copies of all accounts and reports received by him in pursuance of
the last foregning paragraph and, in the case of accounts or reports
relating to the Cocoa Institute, the Oil Palm Institute, or the Rubber
Institute, to send a copy to the Governor of each Region.

4.—(1) For the purposes of the Public Lands Acquisition Act, the
purposes of each of the institutes shall be public purposes of the Federa-
tion within the meaning of that Act.

(2) The Chief Federal Land Officer may, by an instrument under
his hand and seal, vest in the relevant institute any property acquired by
the President by virtue of subsection (1) of this seetion.; and the institute
shall pay to the Minister of the government of the Federation respon-
sible for finance a sum cqual to the aggregate amount of any expenses
(including compensation) incurred on behalf of the President by virtue
of the said subscction in respect of any property vested in the institute
by such an instrument.

5.—(1) The Mlinister of the government of the Federation res-
ponsible for pensions may by order declare that the office of the director
of an institute or of any person employed by an institute shall be a
pensionable oflice for the purposes of the Pensions Act ; and any order
made under an enactment repealed by virtue of this Act declaring
that an office under an institute or committee abolished by virtue of
this Act is a pensionable office far the purposes of that Act, or of pensions
enactments superseded by that Act, shall be deemed to have been duly
made in pursuance of this subsection, with ¢ffect from the date (if any)
specified by the order, in respect of any corresponding office in the
service of an institute established by this Act.
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{2) The Pensions Act shall, in its application by virtue of the
foregoing subscction to any office, have offect as if- -
(a) the office were an office in the public service of the Federation
within the meaning of the Constitution of the Federation ;

. (&) the references to the Minister of the government of the Federa-
tion responsible for pensions in paragraph (1) of scction seven of
that Act were references—

(1) in the casc of the office of director of an institute, to the
Minister ; and
(i) in any other case, to the council of the relevant institute ; and
- (¢) section nine of that Act (which relates to compulsory retirement)
were omitted.
(3) Nothing in the foregoing provisions of this section shall prevent
the appointment of a person to ary office on terms which preciude the
grant of a pension or gratuity in respect of service in that office. |

(4) So much of section seven of the Pensions Act as prevents the
grant of benefits under that Act in respect of a person retiring before a
specified age shall not apply in relation to the retirement of an expatriate
officer within the mecaning of that Act who—

(@) retires, cither hefore or after the commencement of this Act,
from an office which was or is a pensionable office by virtue of any
such order as is mentioned in subsection (1) of this scction ; and

() held, on ur before the first day of Detober, nincteen hvndred and
sixty-two, any such office as is menuoned in paragraph («) of this
subsection. G

6. 1t shall be the duty of each of the institutes to furnish to the
Minister, 2s soon as mzay be after the end of each year, a report on the
activities of the institute during that year ; and the Minister shull—

(a) lay before cach llouse of Parliament a copy of each report

received by him in pursuance of this section ; and

(b) send a copy of each report to the Governor of cach Region.

7.—(1) 'The council of cach institute may make regulations generally
for its purpuses under this Act ; and without prejudice to the generality
of the foregoing, regulations may provide for the disciplinary control
over the staff of the institute concerned. ' :

(2) Regulations made under the foregoing subscction shall not
heve effect until they are approved by the Minister and have thereafter

been published in the gazette.

8.—(1) The Minister shall by order provide for—

(a) the winding up of the atfairs of the institutes and committees
established by the West African Institute for OQil Palm Research
Act and the West African Institute for Trypanosomiasis Research
Act respectively ; and

(b) the winding up as respects Nigeria of the aflairs of rhe institute
and committee regulated by the West African Cocoa Research
Institute (Nigerian Status) Act, 1950, -

-
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and for the transfer of the assets and liahilitics of each such institute
and committee as aforesaid to the corresponding institute established
by this Act; but nothing in this subscction shall be construed as
afecting the asscts or liabilities of the institute or committee regulated
by the said Act of 1950 except to the extent that they arise within
Nigeria or by reason of activities carried on or formerly carried on
within Nigeria. : :

(2) An order made in pursuance of subscction (1) of this
section may contain such incidental and supplementary provisions as the
Minister considers expedient for the purposes of the order.

(3) When it appears to the Minister that the affairs of any institute
mentioned in paragraph () or (b) of subscction (1) of this section and
its committee have been wound up, he shall by order declare the institute
and committee to be dissolved on such day as may be specified by the
order ; and the order— : ‘.

() shall include provision repealing on that day the enactments
mentioned in subsection (1) of this section so far as they relate to
the institute and committee dissolved by the order ; and

() may include provision repealing or modifying any other
enactment relating to that institute or commitice to such extent as
the Minister considers expedient in consequence of any other
provision made by an order under this section.

9.—(1) 'This Act may be cited as the Nigerian Research Institutes
Act, 1964, and shall apply throughout the Federation.

2) This Act shall come into force on such day as the Minister
may by order appoint, and a different day may be appointed in pur-
suance of this subsection in relation ta each of the institutes,

(3) In this Act “the Minister” mcans—

* (@) in relation to institutes other than the Trypanosomiasis Institute,
the Minister of the government of the Federation responsible for
agricultural research ; and

S () in relation to the Trypanosomiasis Institute, the Minister of
. the government of the Federation responsible for veterinary re-
. search. : -
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Section 2

SCHEDULE
Constitutions ete. of the councils

Membership of the councils

1.—(1) Subject to the provisions of this Schedule, the council of
the Cocoa Institute shall consist of cleven members and comprise—

(a) two persons appointed by the Minister.

(&) the director of the institute

(¢) five persons appointed by the Government of Western Nigeria ;

(d) one person appointed by the Government of Eastern Nigeria ;
.. -{¢) one person appointed by the Government of Northern Nigeria ;

(f) one person appointed by the Goverament of Mid-Western

Nigeria ;

(2) Subject to the provisions of this Schedule, the council of the
Oil Palm Institute shall consist of ten members and comprise—

(a) two persons appointed by the Minister.

(b) the dircctor of the institute ; .

(¢) one person appointed by the Government of Western Nigeria ;

(d) four persous appointed by the Government of Eastern Nigeria ;

(¢) one person appoinied by the Government of Northern Nigeria ;

(f) one person appointed by the Government of Mid-Western

Nigeria,

(3) Subject to the provisions of this Schiedule, the council of the
Rubber Institute shail consist of ten members and comprise—

(a) two persons appoimed by the Minister.

(b) the director of the institute;

() one person appointed by, the Government of Western Nigeria ;

(@) onc person appointed by the Government of Eastern Nigeria;

(¢) one person appointed by the Government of Northern Nigeria ;

(f) four persons appointed by the Government of Mid-Western

Nigeria.

(4) Subject to the provisions of this Schedule, the council of the
Trypanosomiasis Institute shall consist of cleven members and com-
prise— :

(a) five persons appointed by the Minister.
(b) the director of the institute
. (¢) one person appointed by the Government of Western Nigeria ;
(d) one person appointed by the Government of Eastern Nigeria ;
(¢) two persens appointed by the Government of Northern Nigeria ;
(f) one person appointed by the Government of Mid-Western
Nigeria,

(5) If the Minister responsible for a particular institute is satisfied

that persons who are not members ought, by reason of their experience

or professional competence to
by notice in the Gazette, appoint as additional members not more than
five persons so qualificd ; and any person <o appointed under this
sub-paragraph may attend all mzetings and take partin any deliberations
of the council, but shall not be entitled to vote thereat,

be admitted to membership he may, -
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Tenure of office of members

2.—(1) Subject to the provisions of this paragraph, a member of
a council shall hold office for the period of five yeurs beginning—

(a) in the case of a member appointed to fill a vacancy which
has not previously been filled, with the day when this Act comes into
force as respects the relevant institute ;

-(b) in any other case, with the day next following that on which
_the term of otlice of his predecessor expires by the efiluxion of time
or, where the predecessor has previously vacated ofiice, on which
it would have so cxpired. ; _

(2) With a view to sccuring the retirement in rotatien of members
appointed as additional members of each council, the Minister may by
order provide that the term of office of any three of such members shall
be such shorter period as the Minister may from time to time approve,
but not less in any particular case than three years,

« (3) Wher: a member ceases to hold office at a ime when more than
three months of his term of office remain unexpired, the authority who
appointed him shall as soon as may be appoint a successor who shali,
.subject to the following provisions of this paragraph, hold office for
the residue of that term.

(4) Without prejudice to the provisions of section cleven of the
Interpretation Act, 1964 (which, among other things, provides for the
removal of appointees by the persons who appointed them), 2 member
of the council shall cease to hold office if he resigns his oflice by a notice
in writing signed by him and served on the Minister,

5) A persor. who ccases to hold office as a member of a council
shall be eligible for reappointment as such a member.

(6) References in the foregoing provisions of this paragraph to
members of a council do not include references to the director of the

- relevant institute,

Proceedings of councils

3. Subject to the provisions of this Act and of section twenty-six
of the Interpretation Act, 1964 (which provides for decisions of a
statutory body to be taken by a majority of its members and for the
chairman to have a second or casting vote), each council may make
standing orders regulating the proceedings of the council or any com-
mittee thereof,

4, The quorum of the council shall be five provided that at the
meeting there are at lcast two members present to represent other
governments on the council ; and the quorum of any committee of z
council shall be determined by the council.

5.—(1) The Minister after consultation with the Regional Govern-
ments shall appoint the chairman of a council from among its members
and every council of its own motion shall elect some other member to
be the deputy chairman of the council ; so however that notwithstanding
the period for which the appointment or clection is to have effect, if
a chairman or deputy chairman ceases to be a member of the council
he shall cease to hold the office to which he was so appointed or elected

as the case may be.

1964, No. 1.

’
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(2) At any time while the office of chairman is vacant or the chair-
man is in the opinion of the council permanently or temporarily unable
to perform the functions of his office, the deputy-chairman shall perform
those functions, and references in this Schedule to the chairman shall
be construed accordingly.

6.—(1) Subject to the provisions of its standing orders, a council
shall nieet whenever it is summoned by the chainnan ; and if the chair-
man is required so to do by notice given to him by not less than four
members of the council he shall summon a meeting of the council to be
held within twenty-cight days from the date on which the notice is given,
If the chairman fails to sumunon any meeting when so required, the
Migister in his discretion may exercise such power.

(2) At any meeting of a council the chairman or in his absence the
deputy-chairman shall preside, but it both are absent the members
present at the meeting shall elect one of their number to preside at

" that meeting.

" (3) 'Where a council desires to obtain the advice of any person on a

particular matter the council may co-opt him as a member for such
period as it thinks fit; but a person who is a member by virtue of this
subparagraph shall not be entitled to vote at any meeting of the council
and shall not count towards a quorum.

(4) Notwithstanding anything in the foregoing provisions of this
paragraph, the first mecting of each council shall be summoned by the
Minister, who rmay give such dircctions as he thinks fit as to the member
who shall preside and the procedure which shall be followed at that
meeting.

> i Committees

7.—(1) Fach council may appoint one or more committees to carry
out, on behalf of the council, such of its functions as the council may
determine.

(2) A committee appointed under this paragraph shall consist

of the number of persons detennined by the council, and a person other

than a member of the council shall hold office on the committee in
accordance with the terms of the instrument by which he is appointed.

(3) A decision of a committce appointed under this paragraph
shall be of no effect until it is confirmed by the council.

Officers and servants

8. Without prejudice to the generality of subsection (3) of section
one of this Act but subject to subsections (4) and (5) of that section,
each council shall have power—

(@) to appoint such officers and servants of the institute as the

council may determine ; and

() to pay to any officers and servants of the institute such remune-

ration as the council may determine.
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9. Standing orders made by a conneil may provide for the payment
to any merhber of the council or other person appeinted to a committee
of the council of such travelling and subsistence zlfowances in respect
of any periods spent on the business of the councd as the council may
determine ; but, notwithstanding anything in sectisn one of this Act,
no other remuneration shall be pmd by the counal w any such member
or other person.

10.—(1) The fixing of the scal of each institete shall be authend-

cated by the signature of the director or of som2 other member of
the council authorised generally or specially by the council to act for that
purpose.

(2) Any document purporting to be a document duly executed
under the seal of an institute shall be received in evidence and shall,
. unless the contrary is proved, be deemed to be so executed.

11, The validity of any proceedings of a cnuncil or a2 committee
thereof shall not be affected by any vacancy in the membership of the
council or committee, or by any defect in the appaintment of a member
of the council or of a person to serve on the committee, or by rcason
that a person not entitled to do so took part in the proceedings.

12 Any member of a council or of a committes of a council who has
a personal interest in any contract or arrangemen’ entered into or pro-
posed to be considered by the council or a committee thereof shall
forthwith disclose his interest to the council and shall not vote on any
question relgting to the contract or arrangement.

ey
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THE AGRICULTURAL RESEARCH COUNCIL OF NIGERIA
DECREE 1971
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- .
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| g /
. ) ARRANGEMENT OF SECTIONS '
Section ’ : )
. + 1. Establishment of the Agricultural 10. Scc‘rctﬂr.}f and other officers of the
. Rescarch Council of Nigeria, ’ Council.
: - - ; . 11. Application of Pensions Act to
2. ,Functions .ccf tac (‘.nunul.. T officers of MO luncil.
: 3. Membership of the Council. 12. Offices ufid premiscs.
4. Tenure of office of Chairnian and 13. Power to accept gifts.
members, . . L
5 * rravelli d dsrctice 14. Financial provisions.
5. ::‘l‘ll;wlar:ﬁ:cs L BUsIntence 15. Report on the activities of the
o Council.
6. Temporary appointments. 16. Compulsory acquisition of lanid.
7. Power of cert;lir: persons to attend 17. Regulations. &
mectings of Counal. f
) ) 18, Interpretation.
3. Proceedings of the Council. 19. Citation, extent and commence-
s 9. Committees of the Council. ment.

Decree No, 25
[See section 19(2)) Commence-

A . . ment.
THE FEDERAL MILI'TARY GOVERNMENT hereby decrees us
follows :— . _

1.—(1) There is hereby established a body to be known as the Estublish-
Agricultural Rescarch Council of Nigeria (in this Decree referred to as  ment of the
“the Council”) which shall have the functions assigned to it by this Decree | i

5 % S o - R ural
and which shall be a Research Council for the purposes of the Nigerian  Rescurch
Council for Science and Technology Decree 1970. Council of
; ; i g Nigeria,
(2) The Council shall be a body corporate with perpetual suceession and 1950 N, 6.

\ . a conunon scal.

. * 2. The functions of the Council shall be— i Functions

(@) to advise the Nigerian Council for Science and Technology and g)ﬂ::cil

through it the Federal Military Government and the State governments on ’

national science policy and financial requirements for the miplementation

of such policy in respeet of research and training in the agricultural sciences

and the application of the results of such rescarch and training to promwote

the national cconomy ;
(b) to ensure the implementation of national science policy laid down by

the Nigerian Council for Science and Technology in respect of research

* and training in the agricultural sciences ;
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(¢) to survey and maintain an up-to-date record of all the existing
facilities and personnel for research and training in the agricultural sciences
throughout Nigeria and advise the Nigerian Council for Science and
Technology und throughi it the Federal Military Government and the State
governments on their adequacy and eflicient utilization in the interest of
the national cconomy ; '

(4) to co-ordinate the rescarch and training carried on by institutions
mentioned in paragraph (¢) above and to allocate prioritics to them in
accordance with the policy lsid down by the Nigérian Council for Science
and Technology ; -

(¢) to advise the Nigerian Council for Science and Technology, and
through 1t the Federal Military Goverament and the State Governments
on such organisational changes, including the establishment of institutes,
as are required to implement or further the efficiency of research in the
agricultural scicnees, and to bring under the aegis of the Counci! such
institutes as may from time to time be agreed by the Federal Military
Government or, as the case may be, the State Governmunts ;

(f) to encourage general education in the agricultural sciences and to
sponsor the training of post-graduate students for research work ;

(£) to publish or sponsor the publication of the results of research and
training in the agricultural sciences particularly in relation to Nigerian
problems and to popularise such results where their general recognition is,
in the Council’s orinion, of national importance ;

(h) to encourage and promote collsboration between those engaged in
research in the agricultural sciences in Nigeria and those so engaged in
other countries ;

() to carry out such other activitics as may, in the opinion of the Council,
further the advancement of research and training in the agricultural
sciences, '

3.—(1) The Council shall, subject to subsection (4) below consist of

twenty-two members as follows—

(2) a Chairman who must be a person of distinction in one or more of
the agricultural sciences and who shall be appointed by the Federal
Executive Council on the recommendation of the Commissioner ;

(8) one member chosen from amongst the Directors of the Federal
Departments of Agriculture, Livestock, Forestry, Fisheries and Meteorology;

(c) one member representing each State in the Federation such member
being an Agriculturist, Veterinarian or IForester in the service of the
government of the State concerned ;

(d) six scientists from the universities in Nigeria chosen from the
faculties of Agriculture, Veterinary Science .and Forestry of such
universities ; and
" (€) two persons with extensive technical knowledge of and close associa-
tion with the development of the agricultural sciences.

(2) All appointments under paragraphs () to (e) of subsection (1) above
shall be made by the Commussioner.

(3) The Commissioner shall, in appointing members under paragraph
(¢) of subsection (1) above, give prefereiiig to the most senior Agriculturist,
Veterinarian or Forester tn the service of the government of the State con-
cerned but may appoint another person who is not the most senior (but who is
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otherwise qualificd under paragraph (c) as aforesaid) if the Comnussioner is
satisfied that it is necessarv to do so in order Lo maintain a proper balance of
the different professions on the Council,

($ The Federal Exccutive Council may by notice m the Gazctte increase
or reduce the membership of the Counetl.

4.—(1) Subject to the provisions of this scetion, a person appointed as
Chairman of the Council or as a member thereof shall hold office for a period
of three years from the date of his appointment and shall be eligible for
re-appointment for one further period of theee years ; thereafter he shall no
longer be eligible for re-appointment :

Provided that nothing in this subscction shall be construed as entitlifig
any person who has held office as Chairman for a term and who is being
re-appointed under this section to be appointed again as Chairman.

(2) The Federal Executive Council may at any time remove the Chair-
man from his office and if so removed the Chairman shall cease to be a
member of the Council.

(3) The Chairman may resign his appointment by 2 letter addressed to
the Secretary to the Federal Military Government and the resignation shall
have effect from the date of the receipt of the letter by the Secretary to the
Federal Military Government.

(4) A member other than the Chairman may resign his office by a letter
addressed to the Commissioner and that member's resignation shall have
effect as from the date of the receipt of the letter by the Commissioner.

(5) The foregoing provisions of this section shall be without prejudice
to the provisions of section 11 of the Interpretation Act 1964 relating to
appointment.

5. There shall be paid to every member of the Council, out of the
moneys at the disposal of the Council, such travelling and subsistence
allowances in respect of any periods spent on the business of the Council as
the Commissioner mav deterinine, but no other remuneration shall be paid
to any member of the Council.

6.—(1) The Federnl Executive Council may, on the recommendation
of the Commissioner, appoint a person to act in the place of the Chairman
during a long absence or during the temporary incapacity from illness of the
Chairman ; and that person while so acting may exercise all the functions of
the Chairman under this Decree.

(2) The Commissioner may appoeint any person to be a temporary
member during a long absence or during the temporary incapacity {rom
illness of any member ; and that person, while the appointment subsists,
may exercise all the functions of &« member under this Decree.

" 7. The following persons, that is to say— i
() the Permanent Sceretary, 1 ederal Ministry of Agriculture and
Natural Resourees, or his representative,
() not more than two members of the Nigerian Council for Science and
Technology, and
(¢) any of the Directors of Federal Departments of Agriculture, Live-
stock, Forestry, Fisheries and Meteorology not appointed a member of the
Council under paragraph (b) of scction 3 (1) of this Decrec,
may attend any mecting of the Coune”“pd may take part in its deliberations
but shall not be entitled to vote. &
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8. (1) Subject to the provisions of section 26 of the Interpretation
Act 1964 (which provides for deasions of a statutory body to be taken by a
majority of its members and tor the chairman to have a second or casting vote),

the Council may make standing orders regulating the procecdings of the
Council or any comuittee thereof, .

(2) The quorum of the Council shall be ten, and the quorum of any
commuittee of the Council shall be determined by the Council. -

(}) The validity of any proceedings of the Council or of its committecs
shall not be atfected - .

(«) by any vacancy i the membership of the Council or any such

committee ;

(h) by any defeet in the appointment of any such member ;

(¢) by reason of the fact that any person not entitled to do so took part

in the proceedings.

(4) Any member of the Council or any committee thereof who has a
persenal interest in any contract or arrangenient entered into o1 proposed to
be considered by the Council or any committee thereot shall forthwith
declare his interest to the Council and shall not vote on any question relating
to the contract or arrangement.

(5) The Council shall meet not less than twice in each year and on such
other occasions as may be necessary, ;

(6) The sceretary shall attend mectings of the Council but shall not be
entitled to vote.

9. (1) The Council shall appomt a comumittee each for agriculture,
veterimiry science, forestry, fisheries and manpower training ; and, without
prejudice to the foregoing, the Council may appoint such other standing,
steering and ad hoe committees as the Council thinks fit to carry out, consider
and report on any matter with which the Council is concerned.

(2) The Council =hall appoint one of its members to be chairman of
any committee appointed under this section.

(3) A committee appoimnted under this section may include persons who
are not members of the Council 5 and if such members are appointed or
co-vpicd on the committee, they may take part in the deliberations thereof
but shall not be entitled o vote thereon.

10.—(1) T'he Council shall appoint a secretary to manage the affairs of
the Counvil under its direction,

(2) The Council may appoint such other persons to be officers and
servants of the Council as the Council may determine to assist the seeretary
in the exercise of his functions.

(3) The remuneration and tenure of oflice and conditions of service of
the seeretary and other officers and servants of the Council shall be as deter-
mined by the Council with the approval of the Federal Commissioner for
Establishments,

11.—(1) The Federal Commissioner for Establishments max by andex
Puaidned m ¥ne Gazette dedlare the office of the seeretary of the Council or

of any person emploved by the Counet] to be a pensionable oftice for the
purposces of the Pensions At -

(2) Subject to subscections (3) and (4) below, the Pensions Act shall,
in its application by virtue of the foregoing subsection to any office, have
effect as if the oflice were in the public service of the Federanion within the
meaning of the Constitution of the Federation,
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(3) For the purpuses of the application of the provisions of the Pensions
Act in uccordance with subseetion (2) above- -

(@) paragraph (1) of section 7 of that Act (which conters on the Com-
missioner power o waive the requirement to give notice of desire to
retire at the age of forty-five) shall have effect as if for the references to the
Commissioner there were substituted references to the Council § and

(6) the power under section 9 (1) of the Act to require an otlicer to
retire at any time atter attaining the age of fortv-five shail be exercisable
by the Council and not by any other authority.

(#) Nothing in the foregoing provisions shall prevent the appointment

of a person to any oflice on terms which preclude the grant of a pension or
gratuity in respeet of service in that office.

12.--(1) For the purpose of providing offices and premises necessary  Offices and
for the performance of 1ts functions, the Council may-—- preonses,

(a) purchase or take on lease any land, and

(h) build, equip and maintain oflices and premises.

(2) 'The Council may sell or lease any laud, offices or premises held by it
and no longer required for the performance of its functions.

13.—(1) The Council may accept gifts of land, moncy or other property, Power to
upon such trusts and conditians, if any, as way be specified by the person  #cePtRifts.
making the aift.

(2 The Counal shall not accept any gift if the conditions attached by
the person naking the yift to the acceptance thereof are inconsistent with the
tunctions of the Council,

14.—(1) The Council shall establish and maintain a fund from which  Financial
there shall be defraved all expenditure incurred by the Council. ProvIsions.

(2) There shall be paid and credited to the fund established pursuant
to subscction (1) above--

(@) such moneys as may be supplied to the Council by the Federal

AMilitary Government or the government of a State ;

() all moneys as may be raised for the purposes of the Council by way

of gift, loan, grants in aid, testamentary disposition or otherwise ;

(¢) all interests received in respect of moneys invested by the Council ;

and

(d) all other assets from time to time accruing to the Council.

(3) The fund shall be managed in accordance with rules made by the
Federal Exceutive Council ; and without prejudice to the gencrality of the
power to make rules under this subsection, the rules shall in particular
contain provisions -

(@) specifying the manner in which the assets of the fund are to be held,

and regulating the making of payments into and out of the fund ;

(5) requiring the keeping of proper accounts and records for the

purposes of the fund in such form as may be specified in the rules ;

(¢) for securing that the accounts are andited periodically by an auditor

appointed from a pancl approved by the Federal Exceutive Council § and

(d) requiring copies of the accounts and of the auditor’s repert on

them to be furnished to the Yederal Ministry of Finance and the Federal
Ministry of Agriculture and Natural Resources.
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15, The Council shall as soon as possible after the end of each vear
submit to the Federal Exceutive Council and to the Nigerian Council for
Science and Techualogy a teport on the activities of the Council and any
rescarch institute under its administration during the List preceding vear.

16. (1) Yor the pusposes of the Public Lands Acquisition Act the
purposes of the Conal shall be public purposes of the Federation within

the meaning of that Act.

:

(2} The Chief Federal Tand Otficer may, by an instrument under his
hand and seal, vest in the Council auy property acquired pursuant to sub-
section (1) above ; am the Conneil shall pay into the Consolidated Revenue
Fund of the Federation a sum cqual to the aggregate amount of any expenses
(including comipensation) incurred on behalt of the Federal Military
Government by virte of that subsection in respect of any property vested in
the Council by such an instrument.

17. The Council may make regulations generally for its purposes
under this Deeree ; and withour prejudice to the ecnerality of the foregoing,
regulations ray provide for -

(@) the hunetions and respousihilities of the secretary, and

(6) the disciplinary control of all officers and seryvants of the Council.

.

18. In this Decree, unless the contest otherwise requires,

“agricultural sciences”  includes agrameteoralugy, fisheries, forestry
and veterinary scicnees

“the Chairman™ newans the chairman of the Council :

“the Commissioner™ means the Tederal Commissioner tor Agriculture
and Natural Resources ;

“the Council” means the Agricultural Research Coundl of Niygeria ;

“the sceretany™ means the sceretary appointed under section 10 of this
Deeree. _

19.- (1 "T'his Deeree may be cited as the Agriculiural Rescarch Council

of Nigeria Deerce 197 band shall apply throughout the Federation. i
(2) This Decree shall be deemed 1o have come into foree on Ist May 1971,

Mape ar Lugos this 3rd dav of May 1971,

Major-Generar Y. Gowon,
Head of the Federal Military Government,
Commander-in-Chicf of the Armed Foreces.
Federal Republic of Nigeria

LExrraxatory Note

(Tlus note dues not form part of the above Decree but is
ntended to explain its purpose)

The Decree establishes the Agricultural Rescarch Council as a body
corporate with the gencral duty of advising on, promoting, supervising and
co-ordinating research in the agricultural sciences. The Couscil 15 to be one of
the major Rescarch Counals vnder the general surveillance of the Nigerian
Council for Science and Technology.

Prrnisiee 3y Avtnoreey oF v P, Minrany GoversaeNr oF Niceria
AND PriNTED 0y tie MNixisfiy or INFoRaATION, PRIN FING Devision, Lacos
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L ©*" - ARRANGEMENT OF SECTIONS -
Section ) y ; s

2, i vwr o, Establishment and Management of 8. Power of d:legation by Council.
0 Lo R * Research Institutes = 9, Regul:mom

i B JPower *o establish research |

3 institutes. Finansinl Pru*uumr
i 2. Status of institutes, ete. * |- 10, Financial Provisions.
- 3, Duties of boards. 15. Power to berrow money.

' .. 4, Powerolinstitutes, )
. 5. Committees of boards, Macellanerus

6. Directors of institutes. 12, Disposal ef fund, etc. of an
institute on dissolution.

ment.

Staff B
7. Employment of officers and 13, lrftcr}-)rcta.:on.
f gervants. 14. Citation.
: : 4 Decree No. 35
. Tw T [k August 1973]  Commence-

THE FEDERAL MILITARY GOVER\\II‘.NT hereby decrees as

follows :—
Establishinent and Maragement of Research Institutes

o 1.—(1) The Commissioner may, on the advice of the Agricultural

Pover ta

Rescarch Council of Nigeria (in this Decree hereafter referred to as “the  SStaviish
" T researci

Council”) and the Nigerian Council for Science and Technology, by order  institutes.

" establish institutes to conduct rescarch and training in :my field of —

(a) Agriculture, e SR FRGE R

{b) Veterinary Science, d el T T N Tl i
_ () Fisheries, S e i
#7ie - . (d) Torestry, and A U A RTINS NS SRl I e bl

(¢) Agro-metcorology and witer resources,
 forthe purposcs of the Agricultural Research Council e ‘\chm Deciee1971.
;2) An order establishing an institute under this =ection shall not come
_ into force until it has been approved by the Federal Fxzecutive Council.

(3) An order establishing an institute under this seetivn may centain ‘.
_supplementary or incidental jrovisions consistent with this Deeree rdatmg a
to the establishment of the institute, including, without prejudice to the
. generality of the foregoing powers, provisions for— .

(@) the designation of the institute ; -

5) the matter on which the institute is to condct rc*u.arch, including
y !.rmnmg“hc feappropriate ; '

By

1971 No. 25,

k) g

- -
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(c) the transfer'to the institute of any existing Federal or State Research
Station or other assets belonging to any cxisting Federal or State research
department or institute ; -

() the establishment, constitution, and proceedings of a governing
board to manage the aflairs of the institute ;

E.; - (€) a suitable association or other form of relationship of the institute
o with any university or institutior. of higher lcarning in Nigeria ; and
964 No. 33. - (f) the repeal of the Nigerian Research Institutes Act of 1964 in respect
of any institute established under that Act, if the assets of such institutes
... are transferred to a new instituts in pursuance of paragraph (¢) of this
© . subscction. :

. Statusof - 2.—(1) Any institute shall be a body corporate with perpetual successiun
e and a common seal and may suc or be sued in its corperate name.
“"(2) The application of the seal of cach of the institutes shall be authenti-
. cated by two signatures, namely— N 4
2. ' (a) the signature of the Chairman or some other member of the board
authorised by the institute to authenticate the application of the seal ; and

(b) the director of the institute or officer authorised by the institute to

actin his placc for this purpose.

(3) Any instrument or contract which, if exccuted or entered into by a
person other than a body corporate, would not require to be under seal,
may be exccuted or entered into on behali of an institute by the Chairman or

i by the director or such other members or servants of the institute as may be
" appointed to act in their place. 4, B , - :

Duticsof ~ 3. It shall be the duty of the board of cach institute—
BoARis (a) to prepare a programme of research within the field for which the
' institute 1s responsible for such periods, not less than three years, as the
board, with the approval of the Council, may determine, together with
detailed estimates of the expenditure which will be required to carry out
the programme ; s P LG
(D) to review, and if nceessary revise, each year the programme approved
. under paragraph (¢) above for the following year, together with the
.. estimates of expenditure for that year ;" . §
- (€) to submit the programme and estimates of expenditure and any
.+~ annual revisions for approval by the Council ; ; :
(d) to carry out the programme of research approved by the Council ;
(e) to arrange for the preparation of annual reports un the progress of
the work of the institute and the submission of sucli reposts to the Council
and : g ; )
. (f) to make suitable arrangements for the application of the results of
'+ the work of the institute by the extension services of thase States in which
such results can be applied. :

Powers of .- 4.—(1) Subject to the provisions of this Decree, any such instituie shall
Instimtes.  * have power to do anything and to cater into any tranzaction which in its’
" opinion ought to be done in the proper discharge of its functions.
o (2) Each of the institates shall, in particalur, and without prejudice to
T . . the generality of the foregoing power, have power to acquire and hold land
ot a0s i and property. s sl : :
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(3) For ihe purpose of the Public Lands Acquisition Act the purposes of
an institute shall be public purposes of the Federation within the meaning of

that Act.

5. The board of each of the institutes may appoint Committecs and
dclegate to them any of its functions other than any function affecting the
constitution of the board and its committees.

6. There shall be as director for each of the institutes such person
appointed by the Council, who shall be a person with wide experience of the
matters with which the relevant institute is concerned ; and the director shall—

(a) be charged with the day to day management of the affairs of the

institute in accordance with such instructions as may from' time to time
be given to him by the institute ; and

(b) hold office on such terms and conditions as the Council may deter-

mine.
Staff

7. The Council may appoint such officers and scrvants as are deemed
nceessary for the proper discharge of the functions of an institute under this
Decree upon such terms and conditions of service as the Council may
determine : ' -

Provided that the rates and scales of salary and other emoluments
relating to any such appointment or employment shall be comparable with
those prevailing in Nigerian universities.

8. The Council may dclegate to the board of the institute its power
under section 7 of this Decree to appoint officers and servants of the institute,
subject to such conditions and restrictions as it may deem fit to impose.

9.—(1) The board of each of the institutes may make regulations for its
purposes undcr this Decree ; and, without prejudice to the generality of the
forcgoing, the regulations may provide for the disciplinary control over the
staft of the institute concerned.

(2) The regulations made under the foregoing subsection shall not have
effect until they have been approved by the Council.

: 2 Financial Provisions

- 10.—(1) Fach of the institutes shall establish and maintain a fund from
* which there shall be defrayed all expenditure incurred by the institute.
(2) There shall be paid or credited to the fund—
{a) such sums of money provided by the Federal and State Governments
and their agencies as the Council may allocate to the institute ;
(8) such assets of the relevant research departments and institutes as
may be transferred to the institnte in pursuance of this Decree ; and
(¢) all other assets from time to time aceruing to the institute,
.. (3) ‘The fund shall be managed in accordunce with rules made by the
Council with the joint approval of the Commissioner and the Federal
Commissioner for Tinance ; and without prejudice to the generality of the
power to make rules conferred by this subscetion, the rules shall, in particular,
include provisions— :
(@) specifying the manner in which the asscts of the fund are to be held
and regulating the making of payments to and fron the fund ;

Csp. 167.
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(b) requiring the keeping of proper accounts and records for the purpose
of the fund in such form as may be specificd by the rules; .
(¢) for sccuring that the accounts are audited annzally by an auditor
approved by the Council ; .
(@) requiring copies of the accounts and of the audit report on them to
be forwarded to the Council not later than three months following the end
. of the period to which the accounts relate. | -
Eowcr to 11. Each of the institutes may borrow or lend meney only with the
Orrow . 4
o approval of the Council. _ A N
Miscellaneous

Disposal of
fund, etc. of
an institute
on
dissolution.

Inter-
pretation,

Citation.

12. Where an institute is dissolved by reason of the revocation of an
order establishing such institute, any balance of the fund of the institute and
all other property of the institute remaining at the date of the revocation
shall be disposed of and applicd as may be approved by the Commissioner.

*13. In this Decree, unless the context otherwise requires, the following
expressions have the meanings hereby assigned to them respectively, that is
tosay—

‘board’ in relation to an institute means the board established to manage
the institute in accordance with any order made under section 1 of this
Deceree establishing such institute 3

‘Comumissioner’ means the Federal Commissioner for Agriculture and
Natural Resources ;

‘Council’ means the Agricultural Research Council of Nigeria ;

‘institute’ means an institute established by an erder mide under
scction 1 of this Decree. :

14. This Decree may be cited as the Agricultural Research Institutes
Decree 1973. '

MavE at Lagos this 27th day of August 1973,

GeneralL Y. Gowonx,
v+ Head of the Federal Military Gevernment,
Commander-in-Chicf of the Armed Forces,
Federal Repuliic of Nigeria

* .- . ExprAanaTory Note

(This note does not form part of the above Decree bst is inteaded
: to explain its purport) :

The Decree empowers the Federal Commissiones for. Agriculture and
Natural Resources, on the advice of the Agricuhural Research Council of
Nigeria and the Nigerian Council for Science and "l'hnology, to establish
institutes to conduct research and training into the ficlds of agriculture,
veterinary science, fisheries, forestry, agro-meteorology and water resources
by order. % :

PupLISiIFD DY AUTHORITY OF THE FrperAL Minimany GumennmesTt oF NICERIA
AND PuinTeD By Tur MuvisTy or INFoRMAVION, PNt DivisioN, Lacos

o
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L.N. 107 of 1975

AG th ULTURAL RESEARCIHL Ii\w’[‘l'l‘U'llh I)I(.‘Rll 1973, ..

i, (1973 No. 35)
R{.sc.arch Institutes (Tstublishment, ete.) Order 1975

Commencement : st November 1975 .

In exercise of the powers conferred on me by suction 1 of the Agricultural
Research Institutes Deceee 1973, and of all other powers enabling me in that
Lehalt, [, Bernurd Oghenckome William Mafead, Federal Commissinner {or
Agriculture and Rural Development, hereby make the foliowing Order :--

Ch (1) There are hereby established Research Institutes (hereinafter in
s Order referred o as “the institutes" ) desipnated as follows :—

(1) The Cocoa Rescarch Tosdtute of Nigeria, & G

{#) The Furestry Rescarch Institute of Nigeria,

“*1 B 3o

Establish-
ment of the
Research
Institutes.

{¢) The Rainji Luke Rescarch Institute,
(d) The Lake Chad Research Institute, _ _
{¢) The Leather Research Institute of Nigeria, N
(/) The National Animal Production Research Tnstitute, ‘
tg) The Natienal Cerens Research Institure,

") The National Hortienltural Research Institute,

(7) The Natinnal Root Crops Research Institute,

() The Natienw Veterinary Rescarch Institute,

(k) The Nigerian Insutute for Occanograpby and Marine Research,

(/) The Nigerian Instituie for Oil Palm Research, )

{m) The Nigerian Institute for Trypanosomiasiz Research, and

(#) The Rubher Research lustitute of Nigeria, ;

(2) The institutes shall be research institutes for the purposes of the
Acricultaral Rescarch Institutes Deeree 1973 and shall, except in the
case of the Natioral Aniieal Production Research Institute, be subject to the
mnlr-:l af the Agriculiural Ressarch Councal of Nigeria (hereinafier referred

2oin this Order as “the Ceuncil”™) established by the. \ﬂrlcuhuml Research

Council of Nigeria Decree 1971. .
[.\\ The National Animal Production Rescarch Institute shall hc subject
te the control of the Almadu Bello University. !

2. The Cocoa Research Institute of Nigeria shall conduct research into
-c"urt, eanTee, tea, holaand vazhew and shall, in parln:ul.tr undcertake rcstarc‘x

into--
{@) the improscment of the genetic potentials of the specified crops,
() the hmprovement of awronomic snd husbandry practices,

(€) the mechanisaticn and improvement of the methods of cultivating, |

harvesting, processing and storage of the specified crope,

{/) the improvement of the utilization of by-products,

{€) the ecolouy of pests and diseases of the spcﬂﬁnl crops and improved
methads nf their control,

1973 No, 15,

1971 No . 25.

Field of
research of
the Cocoa
Rescarch
Tustitute of
Nigeria.
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(1) the mtegiation of the caltivation of the specified crops into farming
sastems in Jditlorent ecological zones and its socio-cconomic offects on the

rucal populations, and
(#) any other prablems pelated o the specitied crops.
b Tk,

3. The Forestry Rescarch Insitute of Nigeria shall condact  research

into futestry and the conscrmvation of wild flora and fauna aad shall, in
paticular, undertake rescarch into—

-

(¢) the unprovement of the penetic poh.ntnla of forest trees of economic
mmportance, .

(&) the improvement of silvicaltural pr.tclu.(:ﬁ relating ta Jorest trees
of ceonamic importance,

(¢) the mechanisation and improvement of the methads of cultivating.
harvesting and vrocessing of forest trecs of economic impatance,

() the improvement of the unlisation of by-products,

(&) the ecology of pests and discases of foress trees of economic
importance and improved methods of their control,

(f} the integration of the cultivation of forest trees of econumic
mpoertance inte the faiming svstems in different cenlogica! zones and its
sacio-economic etfects on the rural populations, and

(g) any other problems relating to forestry, wild flora and fauna.

1. The Kainji Lake Rescarch Institute shall conduct rescarch into—

(u) the Bmnological behavieur and characteristics of the Kainji and
other man-made lukes and their eticets on the fish and other aquatic hife,

[M the abundance, disrnbution and other biological charactenistics of
specivs of fish and pracueal methods of their rational exploitation in thc

satd Jakes and the major fivers of Nigeriay,

(¢) the behaviour and characteristics of wild life and their conserva-
tion as well as range ecology in the Kainji Iake area, i

(«/) the public health problems arising from the construction of dams
amd the resettlement of people around the Kainji and other man-made
lakes, :

(¢) the development of irrigated erops around the Kainji Jake.

J) the sociv-economic cffects of the coastruction of the Kainji and
other man-made lakes on rural populations, and

{g) any other related matters,

3. The Lake Chad Rescarch Institute shall conduct research into-—

(@) the hydrological behaviour and characteristics of the Lake Chad
and the himnelogy of the associated surfice and ground waters,

() the abimdance, distribution and other biolopical charactenstics

ot speaies of ush and other aquatic Torms of life in the fake and practical

methods of their rational exploitation,
(¢) the behaviour and  characteristics of the wild fauna  and flors
assoctated with the lake and their conservation, =
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(d) the ccology anid wethods of contral of crap pests amd discases of
ceonunie mnpoerindy, T '

(¢) the improycment of the methads of control of ry farming and
livestock husbandry in the severe em ironmental condition around the Like,

{(f) the improvement of the cultivation of wheat, barley and other
crops by irrigation around the lake,

(g) the socio-cvononaic and public health effects of the introduction
of lzrge-scale irngation schemes and improved methods of animal hus-
bandey and fishing v the vl populations arvund the fake, and

(k) uny other matters related to the lake.

6. ‘The Leather Research Institute of Nigeria shall conduet rescarch into
all wspects of the production amd products of leather and the utilisatien of

local tanninyg materials. \

" .

7 'I'he National Animal Production Rescarch Institute shall canduct
rescarch into animal production and animal products generally, and in
particular— .

(@) the genetic and putritional improvement of cattle, sheep, gouats and
other livestock of cconomic inportance,

(6) the improvement of livestock management and husbandry practices,

(¢) the econcmics of meat production,

(d) nomadism and the socio-cconomic effects of the settlement of
nomads, :

() the integration of livestock into the farming systems and its socin-
economic etlects on the rural populations,

(f) the improvement and management of natural range for the grazing
of livestock,

(¢) the improvement, establishment and management of sown pastures,
and

(h) any other problems related to animal production.

8. The National Cereals Research Institute shill conduct rescarch info the
production and pruducts of rice. maize and grains and fegumes of cconomic
importance and shatl, in patticular, undertake rescarch into—

(a) theimprovement of the genetic putentials of the specified erops.

() the improvement of agronomic and husbandry practices,

(¢) the mechanisation and impros crent of the methods of cultivating,
hasvesting, processing and starage of the specified craps,

(d) the unprovement of the utilisation of by-products,

(e) the ccology of pests and diseases of the specified crups and improved
methods of their control, :

) theintegration of the cultivation of the specitied crops into farming

svstems in different ceological zones and its socio-cconomic vilects on the

rural pnpu!utim‘.s, and
(¢ any other problems related te the specified crops.

B 311
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tield of
reaearch of
the Natioral
“--lfuu]- ) ;
ll:'n't':c.m't.‘h (a) the inprovement of the genetie |‘-uh‘nlial:: of the specified crops,
Ineteute,

9. The National Uorticultural Rescarch Institute shall conduct research
it Faut trees and vegetables of cconomic impartanee peneraliv and shalllin
particular, undertake rescanch mnto 2

(#) theimprovement ol aeronomicind husbandry practices,
S e)  the mechamisation and impravement of the methods of cultivating,
harvesting, processing and storage of the specilied erops, ;
() theimprovement af the utilisation of by-products, -
. 101 “thie ecologey of pests il liseases of the spevitied crops and improved
methnds of theircontrol,
) theintegration of the cultivation of the specified crops inti farming
svstems in dilferent ceologcal zones and 1ts socio-cconomic cifects on the
rural populations, and = e
(¢) any other matters related to the specificd crops.

Field of
research of
the National
Root Crops
Research
lestitute.

10. The National Root Crops Researchi Tnstitute shall conduct rescarch
into the production and pioducts of yams, €oCOI-VAMS, CEsavd. sweet
potatoes, lrish potatues and other root and tuber crops of ceenumic import-
ance and shall, in particular, undertake research into—

{a) theimprovement ol the penctic potentials of the speciiied crops,

() the inprovement of accnnomic and husbandry practices,

() the mechanisation and improvement of the methods of cultivating,
harvesting, processing and stanage of the specified crops,

- td) theimprovement of the utilisation of by-products,

() the ccology of pests and discases of the specified crops and improved
micthods of their control, )

(f) theintegration of the cultivation of the specified crops into farming
systems in duferent ceological zones and its socio-veonomic effeets on the
rural populations, and -

(¢) any other matters related to the specitied crops.

Field of
research of
the x.lth\'l'.‘l‘
Vererinary

11. The National Vetcrinary Research Institute shall conduct research
into—

(a) all aspectsof aninal discases and their treatment and control.

Rescarch 5 2
Insucute. (b) allaspects of imimal nutrition,
{¢) the production of vaccines and sera, 3
(d) the introduction of exotic stock to iimprove n.cat. mitk and cge
production, : 4 .
(¢) the standardisation and quantity control of manufactured animal
feeds, and : X
(f) any other related matters.
Fueld of 12. ‘The Nigerian Institute for Oceanography and Marine Research <hall
research ot conduct research into the resonrces and physical charactenstics of the

the Nigenan

Instituze for Nigerian territorial waters and the high seas lwyond_ and in l\.trlicn!:u'-

O canogri-
phy aud
\anne
‘Rescurch.

(a) the abundanee, Jdistributton and other biological characteristivs of

specivs of fishes and other manne forms of life and practical methods of

their rational c\plnimlum and utitisation,
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(hy  the ilnp.rn\'cnu'nl of brackish water fishing and isheulture,

(€) the socin-economic problems of exploiting the resourees of the sea
and hrackish waters,

(J) the effects of pollution on Nigeran coastal watees and its pre

Inding weather forecasting
r the seabed,

vention,

(e) the nature of the marine cnvironment. ine
and the tapography af the seabud and the deposits on o unde

T L e

and

(f) any other related matters,

12 The Nigerian Institute for Oil Palim Rese
into the production and prodacts of oil palnn
impartance and shall, in particulis, undertake rescarch into

(@) the improvement of the genetic potentials af the speci
(5) the improvement of agronomic and husbandry practices relating to

b

aarch <hall cunduct research
[ ather palms of cconomie

ficd crops,

the specified crops,
{¢) the mechanisation and improver
harvesting, processing and storage of the specitied crops,
(d) theimprovement of the utilization of hy-products,

nent of the saethods of cultivating.

"

¥

(6) the eenlogy of pests and diseases of the specified crops and improved

inethads of theircontrol,

(f) themntegration of the caltiv

atinn of the speciticd crops into farming
svstems in different ecologrical zones and its socio-cconomie etfects

on the
rural populations, and
(2) any other matters related to the speciticd cropa.

4. The Nigevian Institute for Trypanosomiasis Rescarch shall conduct
research into trypanosomiasis and onchocerciasis geacerally and, in parti-
cular— : ' ; -

(a) the pathology. immunology and methods of treatment of the discases,

(b) the ecology and hfe-cycle of the vectors and the mode of transinission
of the disease, .

(¢) chemical, biological and uther wethods of vector contral,

(d) thesocin-ccunomic v Teets of the disease on the rural populations, and

Y fe) any other matters related tothe Jiscases,

15. 'The Rubber Reseacch Institute of Nigeria shall conduct rescarch
inta the production and products of cubber and other Latex producing plants of
avmone importance and shall, in particular, undertake research into —
{a) the improvenment of the genetic potentials of the specitied craps,
15 the improvement of agronomic and husbandry practices relating
the specitied crops, .
16) U1 mechnisazion and unprovement of the methads of cultivating.
harvesting, processing and storage of the specified erops, f
1y the improvement of the utilization of by-products,
‘er the ecology ot posts and discases of the specified craps and improved
methods of their control, '
() the integration of the cultivation of the specified erops into farming
sustens in ditferent ecological zones and its socio-cconomie etfvets on the

rural populations, and )
() any ather matters related to the specified crops.
. -
¥ij v
.-" .
' ! "

Field of
rescarch of
the Nigenan
Institute for
Qul Palm
Resvarch,

Field of
research of
the Nigrr}:ln
Instinute for
Trnpanoso-
UTHIEE
Research.

Ficld of
rezearch of
the Rubiber
Rescarch
tnstitute of
Nigernt,
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Non- 3 15, --(ll "llw institutes where .|pphub!c nuty, 1! tht.- written r-.quest ol'.m_y
FEatarchy gmwmnu Cageney, local government apthority or private bady, and if the

functions of

Lthe institutes,  SURLes converned have resonrees to meet sueh request, train laboratory,’

specitied fichds of veseareh for such Unum‘mnt ngcnr}. It‘ll:all Fovernment.
authority or private body, T

(2) Without prejudice to the specitied rese arch funcuons uf the institutes,
the anstitutes concerned shall produce improved seed and other planting

for the purposes of advancing or disseminating the results of their researches,

materials.
3) Al li-c sustituzes shall, when so re qtlut-.d ln any gmcrmncnt in the

hody, previde information or give advice relating to their \[,!L'Ll‘!l(‘d fields of

.

or authorizsed bod\. ] i s
17.- (1IN On the coming into clTu.t of lha-\ Undcr. 3[] tl'u. assets, propctllv

"ratil::j.: uf
research stations or departinents shall without further assurance wpart from this

Order vestin the respective institutes ~pcuhr:d hcr"undtr hemg institutes
et :blished vader this Order, that is to say— .

Institute for Ol Palm Rescarch, the Rubbe r":.avaru.I‘Ublnnnmte of Nigeria
and the Nigerian Institute for Trypanosomiasis Rescarch, heing institutes

-t
o

1963 No

proepertics and righta shall vest respectively in—-
(/) the Cocoa Research Institute of Nigeria, =7
tii) the Nigerian Institute for Qil Palm Research, - 5 -
(777 the Rubber Research Tostiture of Nigeria, and S
{7z*) the Nigerian Institute for sy panosomiasis Research, - i
. z (9 inthe case of the Federal Depantment of Agriculiural Research, the
> cassets, properties and Aghts shall vest thc \atmn il Cereals Rvscm.h

N - Institnte,

(~Y in the casc nf LTIHNdII\[‘ Aeric ulmr..l Rrscarch and Training Stativn,
the tasets, propertics and rights shallvest in the Natianal Root C mps Re-

"-{‘ﬂ'l.‘!l Institute, LR
S T () W the case of the Federal Department of Forestry Rhcarch the
: J-w1- nrapertics md rights shall vest in thL Fnrcxtn Research Institte of
\!u,;m - ‘e
1e) in the case of the Federal Department of Veterinary Resclrch the
asscts, properties and rights shall vest in the National Veterinary Rc-carch
Instisute,
tf inthe case of the Federal Hides, "‘LI‘I‘H .md Leather Institute of
< Federal Livestock Department. the assets, propertics and rights shall
% vest i the Leather Rescarch Institute of Nigeria,
(¢} in the case of Kainji Lake Reseach Project. the assets, propertics
and rivhtaahall vestin the Kainji Lake Rescarch Institute, . .
V)i the case of the Federal Departaient of Fisheries—
(1) the assets. properties and rights held in respeet of the research
functions ot the Department on the Lake Chad shall vest in the Lake
Chad Rescarch Institute, and 2

T _. "

make availible for i Lnl\u:mu t flruu rs thc :mprm' e sced and p!.mtmsz'

e L I ederation, government agency, local government authorite ar any suthorised :

1esearch 1o such goversment, quurmnml ageney, lu-..\l goverament .mtharlt\

| assens, vi and r:p.hl:, hereinbetore vested in and eaercised by the specified Federal ©

-

() in the case of the Cocoa Research Instituty e)l' \l;.cn::l the \lgcrun '

extension and other cateeorivs o descriptions of workers relative to their

mateniads primadily tor their research and experimental progr: ammes but may, . 7

established ender the Nigerian Rescarch Institutes Act 1964, the assets,
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(i) the assers, praopertics anid ophits held in respect ol the oceanogra-
phic and marise researdch fanetions of that Depariment shall vestimthe
Nigerian Instiute fin Oceanogn aphy and Mavine Research,

(23 The Abnadu Bedlo Universing stiall teanster to and vest in the National
Anrmal Production Researeh Tantnte such assets and powers as the U versity
shall deemn expedient for the proper Fimctionmy of the mstitate,

| A | U

18.—¢1) Subject to the aclovant provisions of Agricultura' Rescarch
fnstitutes Decree 1974 the atfans ol cach nstitate shall he muanaged by a
Beard (inthns Order refered toas Mihe Board™).

(2) Fach Board shall conmst ot seven persons who shall be persons with
wide hnowledge of und vxperience m the eld of “research ol the institute.

(3 Members of the Boards. with the exception of the Governing Board of
the Nat ona! Animal Producton Rescarch Institute (wha shatl be appointed
by the Counci! of the Ahmada Bello Untversity) shall be appointed by the
Commissioner on the nomination of the Counil. .

{#) There shall be a Chammen ot the Board of ¢ach institute who shall
be appuinted by the Comimissioner and designated as such from amonyg the
micmbers of the Board.

(S} The Chairman and every member of the Board shall hold othee for a
term of fve years from the date = their appomunent and 1nay be Jigible for
appointment for one further termof three years.

(6) Without prejudice tu the foregoing provisions, the Comipissioner nuy
appoint Jny Persan 1o act s teipurdny Chairman oe member of the Board of
any institute during long absence or temiporarn incapacity by illiness or adier
¢ tise of the Chairman or 4 member ; and g person so appuointed shall, w hile
the appointment subsists, have the sime powers s are exercisable by the
Chairman or the member.

(7) Ay member of the Board induding the Chairman may resign his
appointment by a leteer addressad to the Commissioner, and 1f aceeptad. the
resiznation shall take effect from the date the Commassioner 1 ceived the

letter of resignation,

19. Notwithstanding the provisions of section 18 (2) above, where the
Board desires ta obtain the advice of any person on any matter, the Board many
ca-opt that person as a member of the Board for such pes tod as it may deem
necessary & however that sucha ca-opted member shall not be entitled o

vote nor count tumards a quorum.

20.-—(1) "T'he Board of cach institate inay mahe standing vrdeis regulating
the proceedings of the Boa rd orany committee theeol.
2} The quorum of the Board shall be four and the quoruin af any of is
committees shall be determined hy the Board.
(3) The ralidin of any proceedings of the Board or any of its conumttees
shail not be atfected-—
(¢) by any vacancy in the membership, or
{#) by any defect in the appointment of a member, or
(¢) by reasun of the presence or pasticipation i the procecdings of the
Board by a person who is not i member af the Board.

Constitution, -

. oete, of .

Closernme
Hourds of
Insututes.
1971 No. 3.

Co-opted
membyrs,

Proccedmigs
of the Board
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Cotron Ly
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Specaal
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1964 No. 33

- 32 -

= tdi The Bircetor o cach instivnte and the Seerctany of the Councilor their @
represceraties shail beoentirled 1o attend meetings of the Boad of an
matitgse ond ke part m its l|t‘||l\u mons, hm shall not be entit'ed to vou £

wNoany mathor or [N

ilu provisiens of sections I8, 19 and 20 abo. ¢ shall hay ¢ cHeet without

pu.mdlu I--I! w Iaterpretation Act 1964, e "o s

2% Ay member of the Board ol any institute or any committee theveof

whe Bias @ persenai interest in any contract or arrangement lump entered o
ot proposed to be constderad Iy the Boand or any committes thereat, shall
tarthwath declase and disclose Ins interest in such contrict or serangement to

the Board and shal be disqual fivd 10 vate on any qm-.t on relating tosuch -

‘(mtmct-“aran'uu_cn‘u.nt . . .
23 The Board of an institute shatl meet not Iuﬁ than twice ineoch year, ..
and the Board may meet on such ather occasions as it may deein necessary. e

24. “T'he Board of an institute may with the approva! of the Couneil enter
into assochtion agreement with the competent authorities of any univessity
or other tpsaution of higher learnimg or vecognised international insti*utions
for the purpases of promoting or furtherng mutual co-operation in the ficld
of scien-ific rescarch in respeet of which the Board has respons.bility under

this thder.

5.0 (1) This Order may be vited as the Research Institutes (Establish-
ment, ete Qeder 1995 and shall be deemed 1o have come into operetion on’
Ist November 1975,

(2) The Nogeran Rescarch Instetates Act, 1904 15 he Icl\\ rerealed.

Ak & Lagos this 29th day of November 1975,

B. O. W, Marex,
Federa! Copnnissioncr for Azricuiture

and Rural Develapment

' " A AN ORY NOTF
!T!':"! Haty does ot _j"m'm paart af the above (der bug
e intended toa cxplain s puspose)

The Order estabhishes Research Instiutes and provides for their cona-
nitation, funaions and relfationship with the Agricultural Rese reh Council !
U Niveria wad in one case, ath the Abhmadn Bello Univorsite, "The Order
proides for the transfer of property, and other vights now vested in specified
Federai ageraes or departients to the institutes established by this Order,
Further 1\'-nhnmh are made 10 the Order for tlu fmlatﬂum of mutual
Cosopvration it sesearch and teachmg between the institutes and universities
or other insttuts me of hizher h.lruuu, ur rc*‘-c'iuh whether in Nigeria or

clsen here. g “
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Supplement fo Ofliclal f.:aizcllo No. 4, Vol. &4, 271 January, 1977—Vart A

NATIONAL SCIENCE AND TECHNOLOGY DEVELOPMENT
"AGENCY DECKiE 1977

Arglls
5 !
N ‘t?'J\

A Xy N f .
b ;{J E: ((t“ﬁ

S

Decree No. 5

tZU(f: Juntury 1977) Commence-
. : ) ment.
THE FEDERAL MILITARY GOVERNMENT hereby decrees as
follows :—

L Thtre is hereby established a body to be known as the Natnonal ‘[:7"“:‘1’(’:"‘!
5 win " W

Science and Technology Do velopment Ayeney thereatter in this Deciee N, Bl
referred to as “the Agency™) which under that nameshallbe w body doporste S inee and
with poepetual suceession and o common seal, and may sue and be sued iy its 1o chinulogy
COrporaic ninLe, ) “"“‘"i_"
ment Agengy.

2. The Agency shall, subject to this Dectee, have exceutive tesponat- Puncnans of
bility for the promotion and development of scivace and teg hnology, including  te agency.
itistion of policy in relation o scientifie rescai el and techaology s and, withi-
out prejudice o the generality of the foregoing, it shall be the duty of the
Ageacy —

(a) 10 2dvise the Federal Military Government on national scicnce

policics and priontics and on scicatific and technological scuvitics peneraliy;

(8) to prepare periodic master plans for the daveiopment of science and

- technolugy and advise the Federal Militury Government on the financial
requircinents for the implementation of such plans ;

(¢) to prepare annual budgets for scienulic research development and
receive grants for allocation to rescarch institutions and special rescarch
projects conducted by universities under the uegis of the Agency ;

(d) to advise the Federal Military Government on the creation of new
rescarch institutes and centres and the reorguanisation of existing ones
to meet national necds ;

(¢) to supervise and co-ordinate the activities of rescarch institutes und
centres established under this Decree ;

(/) o allocite special research projects to the universitics after consul- _
tation with the National Universitics Commission ; :

() to take such steps as it may deem necessary to Lacilitate the appli-
cation of the results of scientific and technological rescarch by Federal and
State ministries and their agencies X

(4) o advise on scientific and technical manpower tequireinents ot
Nigeria and to promote manpower training for vesearch ;

-
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(/) ro advise on svience education et only at the advanced level in res-
pect of scientific nunpower training, but alsa at lower levels in respoct of
science cducation in schools and general soence education for the public

(5) to establisliand maintain a Natonal Scicnee and "T'cchnology Library,
Documentation and Conference Centre

(%) to publish or sponsor the publication of scientific rescarch journals as
it may consder destrable ;

(1) o channel external aid meant for the develupment of science and
technology to Government rescarch establishiments |

(m) to promote co-operation in science amnd techinology with sinilar
bodics in other countiies and with internativnal bodies connected with
science and technelogy ; and

(1) 1o carry out such other activities as are necessary or expedient for the
full discharge of any of the functions of the Agency under this Deeree.

3.—-(1) The Commissioner may, with the approval of the Fedurel

Exccutive Counvil, by ovder published in the Guselte establish rescarch
institutes ; amd the provisions of Schedule 1 1o this Deeree shall apply

s o

relation to any institute so established.

(2) An order establishing rescarch institute under this Decree may

contain supplementary or incidental provisions, including provisions for--

(@) the designation of the institute ;

(&) 1he matter or matters on which the institut-: i to conduct research,
including training where appropriate §

(¢) the transter to the institute of the assets and liubilities of any existing
Federal or State rescarch estublishnfents §

(d) the establishment, constitution and pioceedings of a governing
board to manage the atlairs of the institute

(¢) a suitable association or other forms of refationship of the institute
with any university or institution of hipher learning in Nigenia,

4.-—(1) Vhe Agency shall consist of the following members -

(a) the Commissioner who shall be the Chairnun ¢

() seven distinguished scientists ta be appointed by the Federal Exceu-

* tive Council to represent the following saientitic fichds —

() agriculiural sciences ; :
(#f) biological sciences §
(#i7) engincering and technology 3
() medical sciences § )
() physical sciences § ‘
(vi) social sciences ; and
_ (vif) military scicnce and technology § _
(¢) six other persons to be appointed by the Federal Exceutive Council
to represent interests not otherwise represented §
(d) the Exccutive Scerctary of the Agency who shall be an ex-otlicio

member with no voting rights.
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- (3) Subject to seetion 5 of this Deeree, a member (other than the
Chairman) who is not a public otheer--- -

() shall hold otlice for a period of three years from the date of lus
appointnent and shall be eligible for reappointinent fur one futher term of
three years oaly

) shall be paid such remuncration and allowances as lln'ki"cdcul
Exccutive Council nay Jdetermine,

5. The otlice of a wember who is not a public officer shall become
vacant if he resigns his oflice by a letter addressed by hin to the Cammis-
sioner, of the Connssioner s satishied that itds hot in the interest of the
Agency for the person appointed to continue in office as meniber and with
the approval of the Federal Exceutive Counedl, the Commissioner shall
notify the inember in writing to that effect.

6.~ (1) There shall he established by the Agency a fund to be known us
the National Svience and “Techinnlogy I evelupment Fund.

(2) There shall be puid into the fund such suis as 1y be made avail-
able to the Apgeney by the Federal Military Government for allocation tor
rescarch in pursuance of parugraph (¢) of section 2 of this Deeree.

3) The Agency shall establish and maintain a separate fund from
which shall be Jdetiaved all expenditure incurred by the Agency atherwise
than in pursuance of subscction (2) above.

(4) There shall be paid into the fund established in pursuance of sub-
section (3) above—

(a) such sunw as way be made availuble by the Federal Silitary Governs-
ment for the runing expenses of the Ageney § and

(b) such uther sums as may acerue to the Agency from any other source,

7.~1) There shall be appointed by the Federdl Executive Council
an Exceutive Sceretary to the Agency, who shall be an eminent seientist
with wide experience in the ficld of seicnce administration.

(2) ‘The Exceutive Scerctary who shall be the chicf executive officer of the
Agency shall hold office on such tering and coaditions us may be specitied
in his letter of appointment or on such other terms and conditions as may
be determined from thne to time, L _ _

(3) The Agency inay uppoint such other persons to be employees of the
Agency as itmay deem fit, . e L

(4) The remuneration and tenure of office of empluyees (other then the
Exevutive Sccretary) of the Agency shail be determined by the Agency
after consultation with the Federal Commissioner for Establishunents.

(5) The Agency shall have the power to muke, with the approval of
the Federal Exceutive Council, regulations governing conditions ol service of

. its employvus.

6) The Agency may grant loans to its employces for purposes approved
by the Federal Military Government. .
© 8.—1) The Agency shall keep proper accounts and proper records
in relation thereto and shall prepare in respect of each financial year 2
statement of accounts in such form as it may direct.
~(2) The Agency shall as soon as may be after the end of the Guancial
year to which the accounts relate cause its accounts to be audited by auditors
approved by the Federal Comynissioncer for Finance.

Nenmoval
trot anbee of
reinlwre ol
the Ageney.

Funds.

Eacoutive
Sveretary
ainl  wther
sl of the
Apeney.

Accounts
ad audit.



A 48

- 317 =

1977 No. § National Scicrce and Tedmu(u_q} Development dgency

Annual
feport.

Proceedings
of the
Agency.

et

Repeal,
savings and
teansicr of
assets and
habilitica.

L.N. 107
of 1975,

Committees.

(3) The auditors shall on completion of the audit of the uccounis of the
Ageney for cach financial year prepare and submit to the Ageney the fullow-
ing two reports, that is to say -

(@) @ general report setting out the observations and recommendations
of the auditors on the financul affairs of the Agency generally for that
year and on any important matters which the wuditors may consuder
necessary to bring to the notice of the Agency ; and

(A a detailed report containing the observations and recommendations
of the wuditors in detail on all aspects of the operation of the Ageney for

that year,

9. ‘I'he Agency shall prepare and submit to the Federal Exccutive
Cuoungcil through the Commissioner a report on the activities of the Agency
during the preceeding financial year and a projection fur the following year,
and shall include in such report a copy of the audited accounts of the Agency.

10.- (1) The quorum for meetings of the Ageney shall be six of whom
at least two shall be persons appointed under section 4 (1) (6) above.
. 2 "T'he Agencey shall micet not less than three times in each year and
on such other occasions as may be necessary.

(3) If the Agency desires to obtain the advice of any person on any
partucular matter, the Agency may co-opt that person to be a member for
as many meetings as may be necessary, but he shall not be entitled to vote.

(#) The validity of any proceedings of the Agency shall not be affected
by any vacancy in the membership of the Apency, or by any defect in the
appointment of a member of the Ageney or by reason that any person net
entitled to do so touk partin the proceedings. )

11.—{1) The enactments specified in Schedule 3 to this Decree are
hereby repealed to the extent specitied in the third column of that Schedule.

(2) The transitional and saving provisions in Schedule 2 to this Deceree
shall have effeet in relation to assets and liabilities of the Councils specitied
therein,

3) Nowwithstanding subsection (1) above, the research institutes establi-
shed by the Research Institutes (Establishnient, ete.) Order 1975 shall be dee-
med to have been established under this Decreee and references in that Order
10 “Council” shall be construed as references to the Apency established
under this Decree, and references to the Commisstoner shall be construed as
references to the Commissioner as defined by scetion 13 of this Decree.

12.--(1) ‘The Avency may appoint Research Committees in any field
of science and technology as the Agency may consider appropriate to assist
the Agency i its activitics, . _

(2) The Agency may appoint such other standing and ad hoc committees
as the Agency thinks fit to consider and report on any matter with which the
Apency is concerned,

(3) Every committee appointed under the foregoing provisions shall be
presided over by such person as the Agency may appoint and shall be made

“up of such number of persons, all of whom need not be members of the

Agency, us the Agency may determine in cach ease,

iy 7
&5 X LRI
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13, In this Decree, unless the context otherwise requines—
“the Agency™ means the National Science and Technology Develupment
Ageney established under scetion 1 of this Decree ;

“the Chlairman™ means the person .\ppumlcd as Chatrrn-m pursuant

to section 4 of this Decree §

“the Commissioner” means the Federal Commissioner charged with
responathihity for science and technology

“lxecutive Sceretary”  meins the Lxecutive  Sceretary  wppointed
pursuant to section 7 uf this Decree,

14, T'his Decree uuy be cited as the National Science Jnd Teclinology
Developiment Agency Decree 1977,

SCHEDULES v iy i
« Scnzpm..a 1 N
4 ) Section 3 (1)

ESTABLISHMENT OF RESEARCH INSTITUTES

1. Any research institute established under this Decree shall have
“a geverming board and shall be a body corporate with perpetual succession
and a conimon seal and may sue and be sued in its corporate name and
it shid) have power—

(4) to prepare a progrumumne of rescarch within the ficld for which the

institute is responsible, for such periods, pot less than three years, a3
the board, with thie approval of the Agency, may detedmine, together
with detailed estimnates of the expenditure which will be required for
careying out the programme

(b} to review, and if necessury revise, each year the programme approved
under paragraph (@) above for the following ycnr, together with the
estimnated budget for that year ;

(¢) to carry out the progrumine of research approved by the Agency ;
and

(£) to make suitable arrangements for the application of the results of
the work of the institute by Federal und State Ministries and their agcncscs
ti develupiment astivities,

The merabers of the governing board of each institute shall be
appomted by the Commissioner with the approval of the Federal Executive
Council,

3. Subject to the provisions of this Decree, ¢ach institute shall have
power to do anything and to enter into any transagtion_which_in its opinion
oulit te he done in the proper discharge of its functions.

. Fach institute shall, in particular, and without prejudice to the
pmm ity of the foregoing power, h.nc power 1o acquire and hold Iand
and prnpnn)

- Fur the purpose of the Public Lands Acquisition Act the purposes
of an institute shall be public purposes of the Federation within the meaning
of that Act. ,

e

Interpreta-
tion.

Citation.

Cap. 167.
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6. "I'he hoard of cach institute may appoint such number of standing

and ad Doe comuntiees as it thinks 11t 1o consuder and repurt on any natter

- with which the hoad is concerned.

% Phere shall be a Dircetor fort cach instuute appointed by the
Comaissioner on the advice of the board of the mstitate concerned, who
shiall be a person with wide txpenienee of the matters with which the relevant
inatitute s concerned 3 and the Director shall -

() be changed with the day 1o day management of the llairs "of the
iostitute in acerndance with such istruchons i mJy {iom time o time
be given to i by the board of the mstitute ; and

(4) be appointal in accordance with the regulatinns and conditions of
service approsed by the Agency. :

8. Ihe board of cach ifstitute may appoim such employees as are

deetned necessary for the proper discharge of the functions of the institute
under this Deciee and pay such employees such ramuneranon ind allowances
as are pavable to persons of equivalent grades in the public scivice of the
Federaton, .

9. "The board of cach institute shall prepare and submit to the Agency
an annual report en the activities of the institute. :

Financial Provisions

10, Eacl, institute shall establish and aintain @ fund from which
shall lie defioyed all expenditure incul red by the institute.

11, There shall be pand into the fund such sums us may be made
available to the institute by the dgencey, und such other assels as may accrue
to the institute from time 1o tine. .

12. The fund shall be munaged in accordance with rules muade by
the Federal Commissioner for Finance ; and without prejudice to the genera-
lity of the puwer 10 make rules conferred by this sectivn, the rules shall,
in particular, inclade provisions-—
in which the assets and the fund are to be

() specifying the manner
1 of puyments to and from the fund ;

held and e ulating the mukis

(b) requiring the keeping of proper accounts and records for the purpose
of the fund in such form as mgy be specitied by the rules 5 . -
ceounts are audited annually by an auditor

(¢) for sccurimy that the
+ approved hy the Agency §
() requiring copics of the accounts and of the audit report on than
to be forwarded to the Agency not later than three wmonths following
the end of the period to which the accounts relate.
13, Euch institute muy borrow or Jend money only with the approval
of the Apuency. :
o 14, Lach institute may grant loans toits employces fur purposesa
by the Agency. o o5
15. Each institute shall prepare and
budget and any annual revision for approval by the Agencey.

pi)ru\*td

subimit its programme sod estimated
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Section 11 (2)

TRANSITIONAL PROVISIONS RELATING TO TAKE-OVER
OFF ASSE'US AND LIABILITIES OF COUNCILS PREVIOUSLY
RESPONSIRLI l-'()h‘. SCIENCE ANI) TECHNOLOGY

1. The tumnun.-., and assets and liabilities of any ol the Councils specitied
hereunder (hiereinafier referred to as the “atfected council™) shall as from
the commencement of this Decree be disposed of in accordance with the
following provisions of this Schedule.

2. Upon the commencermient of this Decree —

(«r) the rights, interests and oblipatiens in respect of assets and liabilitics
of any atfected council subsisting tmmediately before the cutmencement
of this Deeree, under any contract or instrument shall by virtue of this
Dieeree be assigned to and vested in the Ageney ;

(B) any such contract or instrument as is mentioned in paragraph (o)
above shall he of the same foree and etfect agninst o in favour of the Agency
and shall be enforecable as fully and etfeetively as it instead of the
atfected council the Agency had beea a party thereto ; and

(¢) the Agency shall be subject to all the obligations and liabilities
which the stlected council was subject. immediately hefor: the conience-
ment of this Decree and all other persons shall as from the sad com-
mencement have the same rights, powers and remedies  ageinst  the
Agency as they had against the relevant atieeted council.

3. Any proceeding or cause of acticn pending or existing immediately
befure the commencement of this Decree by or aguinst an affected counel
in respect of any right, interest, obligation or hability of such affected council
may be commenced, continued or enforced by or against the Apency as
it might have heen by or apainst an thu.tml council if this Deeree Liad not

been made,
4. In this Qc:huluh., “affected counml means any of the fo!fowing
Luuncda that is — . e

() the Nigerian Council for Seience .lml luhnuiu;,y estahlished under
the Nigerian Council for Scienee and T'echnology Decree 1970

(b) the Apgricutiural Research Council of Nigeria established under
the Agricultural Research Council of N:gcn.s Decree 1971, ;

(¢) the Industrial Rescarch Council of Nigeria established under lhc
Industrial Rescareh Councdd of Nigeria Decree 1971

(d) the Medical Research Council of Nigeria established under the
Medical Research Council of Nigeria Decree 1972

(¢) the Natural Scicnces Research Council of Nigeria established under
the Natural Sciences Rescarch Council of Nigeria Decree 1973,

R
¥

-

1970 No. 6.
1971 No. 25,
1971 No. 33,
1972 1;\‘0. 1.

1973 No 9,



a

A 52 . 1977 No. S National Science and Technolopy Developuicnt Agency N Gt
. Scugours 3 Section 11 (1) _
in it REPEALS P Y i
Number Title - - Extent of Repeal
1970 No. 6 Nigerian Coundil for Science and Tech- - v o ira
nology Decree 1970 .. .. ¢+ The whole Decree
1971 No. 25 Apricultural Research Council of Nigeria R
_ Deeree 1971 . - .+ ++ The whole Decree -
1971 No. 33 Industiial Rescarch Council of Nigeria iy Ry
© Decree 1971 .. .. o .. ‘The whole Decree .o
1972 No. 1 Medical Research Council of Nigeria e

Decree 1972 .. .. .« ., The whole Decree

1973 No.9 Natural Scicnces Rescarch Council of ~
Nigeria Decree 1973 .. v .. The whole Decres

1973 No. 35 Agricultural Research Institutes Decree I
1973 .. e o ev  +« The wholg Decree-

- -

.
' v F )

Mape at Lagos lhisl?.(}lh_‘(:lay of January 1977

Lr--GENE;z.xL 0. Ommmo,

e : Head of the Federal Militury Groermmnent, .
g b Commander-in-Chicf of the Armed Forces, .

3 : Federal Republic of Nigeria. ,
.-“ . i "\. ;

ExpLanaTORY NOTE
( This nute doesqot form parl of the above Decree -
SR but s intended to explain its purbeiz)
w ' The Decree establishes the National Science and chhnblogy Develop-

ment Agency as a budy corporate and confers on it, among other ings,
exceutive responsibility for the promation and developinent of scicnce and
technology, including initiation of pulicy relating to scientific rescarch and
technolomy. The Agency takes over the functions of the vanous existing
statutorily established research councils which are now dissolved.

* " . . .
5 I . aE -

vy GOVERNMENT oF NIGERIA

PupLsSiLD BY AUTHORITY OF THE Frpinal MNILITAR
Puinring Division, Lacod

ANU PRINTEL BY 11k MINISTRY OF INFUHMATOION,
’ s

i . L3 S " - ' v . - -
! . 5 [ o i . ' A
. - : Far ) 335 A
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