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ABSTRACT

It has been observed that science and technology (S&T) policies have not been a
critical determinant of national development performance in Nigeria. Also, that
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Nigeria has not fully realized its national objectives of S&T-driven rapid
industrialization and development. It is in recognition of these observations that
the study attempted to assess the impact of science and technology policy on
national development of Nigeria. To carry out the assessment study, extensive
literature review was carried out which formed the background knowledge to the
study as well as provided the necessary input to the discussion of the findings
from the study. The data generated from interviews and questionnaires were
analyzed using quantitative and qualitative methods. Four hypotheses were
tested in order to quantitatively analyzed the findings from the study. The
analysis confirmed all the hypotheses stated as well as the fact that S&T policy
has not played a critical role in national development and that Nigerian society is
not aware of and hardly contribute to formulation of S&T policy.

Furthermore, the study revealed that development process in Nigeria failed to
recognize the critical role of scientific and technological activities. The country
lacked science culture and the existing institutional capacity for S&T
development is very weak in terms of requisite personnel and facilities. The study
concluded that a new policy shift is desirable which emphasizes the promotion of
S&T culture, its integration into the production system and the strengthening of
institutional framework for policy formulation, implementation, monitoring and
evaluation in addition to promotion of S&T literacy.

Finally, pertinent recommendations were made which include among others, the
need for government to place greater emphasis on achieving value-for-money
on its expenditure on research. This demands increase in activities on R&D
evaluation as well as strengthening of infrastructure for information and
knowledge dissemination. In addition, there is need to promote goal-oriented
national projects that encourages technological capability building.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF THE STUDY

Human development history has shown that sustainable development
and self-sustaining progress of any country has generally followed the
development and applications of science and technology (S&T),
controlled by and responsive to the needs and endowment of a country
(Adeniyi, 1999).

Many developed countries of the world today achieved their level of
development through the adaptation of technology and development of
an efficient S&T capacity. There is no doubt that the importance of
S&T to national development has been recognized by nations who

currently are in the forefront of human development index.

Consequently, human and national sustainable development are
determined largely by the level of indigenous and endogenous
scientific and technological research, the communication of research
results and on the knowledge acquired and brought to bear on policy
making, programme formulation, project implementation, monitoring

and impact assessment.



Furthermore, any society without indigenous and endogenous S&T
research capacity and capability and high level of literacy cannot but
continue to remain underdeveloped (Adeniyi, 1999,). Scientific
research in all its forms is the cornerstone of a nation’s social and
economic development (Abiodun, 1999). Though geographical and
human size of a nation may be indicators of its potential power, the
real power of a country is measured today in terms of its economic
progress, that is, the proven capacity to translate scientific knowledge
through its judicious and determined exploitation of technologies in
economic productivity. It has been observed that the Nigerian society
lacks an in-depth understanding of the role of S&T in national
development plans (Abiodun, 1999,). The need to integrate S&T into

national planning has been overemphasized.

In reviewing efforts at bringing science and technology to bear on
national development, it is important to examine underdevelopment of
S&T in less developed countries and relate it to current national
underdevelopment. It has been established that science has a function
in relation to the development of production. This function is partly

driven by economic forces.

Karl Marx, a classical economist once observed the importance of
economic organization in the development of link between science and

production.



He argued that the requirements of the economy will eventually have
an effect on the direction of scientific development itself. Furthermore,
that technological advance generates new specialized skills at the
interface between science and production, notably the various types of

engineering skills.

The new specialists were able to interpret the needs of the
entrepreneur to the scientists and economic demand began to affect
the orientation of science. The prime mover here is the search for
profit. There is no doubt, that economic demands for innovation had
tremendous influence in the evolution of science and indeed R&D. The
phases in the development of relations between science and

production had been identified as follows (Bernal, 1970):

e Early part of the industrial revolution when production
technologies were often the source of new scientific discoveries.

e Second phase which started with the development of the
electrical and organic chemical industries informed the new
relationship between science and production. During this phase,
research laboratory became the source of technological
innovations and entrepreneurs drew science into closer
relationships with production as they began to invest directly in
scientific research as a potential source of profit.

The issues raised here attempts to support the belief that science has

a social function in relation to the development of production.



Furthermore, the demands of the production system can influence the

way in which scientific institutions develop and the content of science.

Industrialized market economies developed based on the relationship
between science and production. The form in which scientific
institutions developed and linked to production in advanced countries
was further strengthened through linkage of network of engineering
institutions and machinery manufacturers and the types of research

carried out.

Some schools of thought are of the opinion that scientific institutions
such as research institutes, scientific societies, science policy
organizations do not have the same social role everywhere. They
argued that scientific institutions in less developed countries might as
well serve different social purposes from those in advanced countries.
They concluded that by building new research institutes, there are
indications that they will function in the same way as the existing ones
and may have very little to do with the development of production
(Cooper, 1978).

An alternative view to the current state of development of scientific
institutions in less developed countries was linked to “technological
dependence”. The dynamics of the underdeveloped economy was
observed to create a situation where local scientific institutions were

alienated from production.



For instance, the import substitution industrialization strategy adopted
by most less developed countries encouraged technological
dependence. In most countries foreign technology was substituted for
technologies that might have been developed by local scientific
research and development institutions. The most important element in
this view is not that there are import—substitution policy, but simply that
the technologies needed generally exist already in the industrialized

countries and are often proprietary (ie owned by private enterprises).

This technological dependence adversely affected the thinking and
orientation of the potential beneficiaries of local scientific endeavours.
For instance, there were cases where local research institutions have
successfully developed the types of technology required by local
enterprises, but they were rejected in preference to the foreign version

on grounds that it is less likely to work.

The consequence of this is that scientific institutions over the years
became alienated from production activities. In fact, they became
“marginalized” as there were no demands for locally developed
technologies from the production sector. Invariably, science became
largely for consumption rather than an investment as in the
industrialized countries. Also, lack of pressures on science from the

local economy, implies that the main determinants of research



orientation are the individual decision of research workers. In Nigeria,

the situation was not different from other less developed countries.

The incapacity of Nigeria to use scientific and technological research
as dynamic elements for social development is a consequence of the
characteristics of the prevailing national projects. Unless the approach
to implementation of national projects takes into consideration the
aspirations of the majority of Nigerian populace, scientific resource will

continue to be cultural luxury.

Since after the independence there has been considerable national
activity to increase scientific and technological capacity of the country.
This is reflected in the number of institutional frameworks for S &T

development in the country.

Early efforts to promote the development of S & T national capacity
after independence centred on direct aid from developed countries.
This type of aid include donations and loans for scientific equipment,
subsidies for research project, missions of qualified personnel to train
nationals or to help formulate S&T policy and scholarships for further
study abroad. Though the foundation was laid through foreign
assistance, however, very limited efforts were made to build on this

foundation and also to strengthen the existing institutional frameworks.



Consequently, scientific and technological systems in the country were
very limited and totally unconnected with national problems. In contrast
to situation in developed countries, science planning endeavoured to
control and direct existing efficient scientific and technological research
system. After more than four decades of efforts at S& T development,
what are the results? A cursory analysis indicates that in general
terms, there has been very limited progress made in absolute terms.
One remarkable observation is the quantitative deficiencies of Nigerian

R & D system.

In developed countries for instance, most R&D is on subjects that were
connected directly or indirectly with national goals such as defence,
social development or prestige. Scientific development was reflected
in the development of industrial and agricultural technology and in the
growth of production. In Nigeria, considerable numbers of scientific

researches were not designed to address the basic societal problems.

This lack of connection between the goals of scientific research and
the needs of society is a characteristic of underdevelopment (Herrera,
1978). The irrelevance of much scientific works in developing countries

is widely acknowledged and hardly requires proof.



Evidence abound that agricultural production in Nigeria increased after
the second world war, of which two-thirds of the increase was as a
result of more land cultivated and not due to increased productivity or
yield. (Adeniyi,1999). In contrast to Europe, despite the limited land
availability, production increased remarkably due to increase in yield
and productivity within the same period. In the industrial sector, the
situation is not different either. Industrial technological research is
practically non-existent.

The private sector contributes insignificantly to the total R&D
investments in underdeveloped countries. In developed countries
between 60 and 70% of R&D is undertaken by the private sector while
in Nigeria, the private sector undertakes 0 to 0.1% of R&D (Ogbu
2003). An overview of the R&D activities in Nigeria over the years has
shown the lack of social relevance. Initial efforts concentrated more on

basic research than applied research.

In advanced countries far more were invested in applied and
development research than in basic research. However, in Nigeria
much more were spent on basic research than in applied research and
development. Despite this, basic research has not contributed
significantly in addressing societal needs or evoked considerable
concern for greater investments in applied research. Consequently,
applied research is very weak and there is practically no interaction

between the different types of research and production.

8



The few basic research centres (especially, the Universities) function
as isolated enclaves which do little to encourage local R&D. Even, the
current state of the universities has further compounded the R&D
problems as infrastructures have decayed as well as high turnover rate
of seasoned researchers and scientists. These distortions in the S&T
systems in most developing countries informed the progressive
withdrawal of international funding agencies from national S&T
development strategies. For instance, evidence abound that
international agencies responsible for programmes of international

cooperation are no longer keen in funding S&T development.

Presently, there are more tendencies among international donors to
give funds for projects with “direct social interest” like housing
investment and health (Coopers, 1978). This underscores why
presently, there is limited attention to setting up programmes that
would create the scientific and technological capacity to solve basic
problems as the visible manifestations of such efforts are only a
symptom. The question that should be asked is “why is the situation
like this, and what can be done to redress it?

One tends to believe that the complete failure of these efforts is
associated with the erroneous suppositions about the problem of
incorporating science and technology in the production system. The
obstacles to this process are direct consequence of the structure of

underdevelopment resulting from insertion of underdeveloped



countries into the international system. The bottom line of the whole

scenario lies in the prevailing nature of economic and social structure.

1.2 STATEMENT OF THE RESEARCH PROBLEM

The importance of science and technology to national development
cannot be overemphasized. However, the approach and strategies for
achieving an S&T-driven economic development deserves
consideration and appraisal. A wide variety of different policies have
been pursued in Nigeria in an effort to foster technological
development with the aim of accelerating the pace of economic

development.

Furthermore, these sectoral development policies were formulated to
guide the process of development in relevant areas of the economy.

These policies include among others, the following:

e Science and technology policy, which aims to provide innovative
initiatives for development in all aspects of social well-being
such as agriculture, industry, health, etc.

e Industrial policy, which aims to increase productivity through the
application of modern technologies and machineries.

e Agricultural policy, which aims to increase food production in
order to ensure food security with minimum degradation to the
environment.

e Other policies include health policy, environmental policy,
economic and trade policy, and social policy.

10



The key questions to these policies are as follows:

Has the S&T policy been a critical determinant of national
development performance?

Has the application of S&T contributed to the development of
industries in Nigeria as well as increase the industrial
productivity?

How has S&T impacted on agricultural production leading to
increase in food production and ensuring food security and
poverty reduction?

What relationship exists between S&T policy institutions and the
socio-economic  frameworks  established for  national
development?

This study intends to address these questions as well as identify

factors responsible for inability of Nigeria to fully realize its national

objectives of S&T-driven rapid industrialization geared towards

increasing national productive output and developing a dynamic and

self-reliant economy. Also, efforts shall be made to unravel why the

following ineffective mechanisms hindered the national S&T objectives:

dearth of people-oriented, market—driven, job-creating dynamic
S&T policies to guide national development efforts;

minimum investment in the training of skilled human resources
to sustain scientific creativity and technological innovation and
failure to create an enabling environment for active S&T
research and development;

11



e low investments in S&T infrastructure;
¢ inefficiently managed S&T institutions with duplicating mandates;

e poor intra-government cooperation and collaboration among key
S&T stakeholders;

e lack of an integrated approach to national development efforts
by policy makers, administrators, academicians/ researchers,
development bankers, financiers, industrialists and
entrepreneurs; and

e faulty mechanisms for creating an interface between S&T,
industry and government.

The above issues underline the rationale for this study and it is
expected that the outcome will provide strategies for establishment of
frameworks for short-term, medium-term and long-term plan of action
for operation of the current S&T policy. Also, practical programmes and
projects will be identified for consideration by the Nigerian government
in order to give focus and relevance to the S&T policy in addressing

societal needs.

1.3 RESEARCH OBJECTIVES
The immediate objectives of the study are:
e To review the current National S&T Policy and present a critique

on it based on the point of view of explicit and implicit S&T
policy, and its relevance to the society.

12



To identify the existence or not, of a National R&D policy which
should give the necessary goals, guide lines and directions for
R&D on national projects.

To analyze the research planning process and implementation
with a view to identifying the strength, weaknesses, opportunities
and constraints to the total utilization of S&T policy for national
development.

To examine the existing institutional frameworks for research
and relate their mandates in terms of social function of S&T.

To identify achievements of the Research Institutions (RIs) and
constraints hindering their greater contribution to socio-economic
growth and development of the country.

To examine the approach to R&D as it is currently being
practiced and relate it to industrialization in the context of
market-driven R&D and commercialization of viable research
results.

The development or futuristic objectives are as follows:

To lay a lasting foundation for future works on S&T policy
formulation, planning and implementation as well as promoting
and evaluation in Nigeria.

Provide the required background knowledge for awareness
creation on the relationship between science, technology and
society.

Provide platform for promotion and dissemination of S&T
information that are designed to assist in commercializing viable
research results in order to add value to the Nations’ natural
resources with a view to reducing heavy dependence on

13



importation of raw materials and capital goods with attendant
foreign exchange implications.

1.4 JUSTIFICATION OF THE STUDY

The essence of this study is encapsulated in the review of the past and
current efforts made in Nigeria to achieve national development
through the application of science and technology (S&T). Opinion
makers believed that science and technology have not contributed to
the growth and development of the country despite decades of its

recognition as contributory sources of economic development.

These opinions often shape the society’s’ appreciation and
understanding of the role science and technology could play in
achieving sustainable development. It had far-reaching implications
and influences on national development both in the area of education,

agriculture, health, environment and industrial development.

Although studies have been conducted in the country on the role of
research in national development as well as management of R&D and
the various constraints limiting commercialization of R&D, not much
has been done in the area of science and technology policy and
societal development. Moreover, the first national policy on S&T was
enunciated about 18 years ago and the current policy was formulated a

year ago. Considering the time frame between the first policy and the

14



current policy and relating the implementation of the first policy to the
socio-economic development of Nigeria within this period, there are
some challenges in terms of determining the level of impact made by
S&T policy.

This study therefore, attempts to relate the two science and technology
policy frameworks to societal development from the point of view of the
nature of the policies, its awareness and appreciation by the society,
its application in guiding societal development as well as the overall
level of S&T literacy. It is expected that the study will reveal the various
limitations to the evolution of S&T in Nigeria and make valid
suggestions on what could be done to improve on the current
approach so as to make S&T truly international and competitive in the

country.

The findings of the study will be of immense benefits to all
stakeholders in the science and technology sector and more
importantly, to the government. Since government is the major
stakeholder and financier of S&T programmes and activities, the study
will provide a framework for government to begin its reform process in
the field of S&T by making it more market-driven and private sector-
led.

15



Also, it will provide a guide towards formulating measures to promote
S&T in the country. The findings shall provide the background
information to assess the effectiveness of S&T structure and the
overall performance of its institutional frameworks. Part of the overall
expectation from this study is the development of national indicators for

the assessment of the impact of S&T on National development.

The study shall emphasize on the need for development of S&T
infrastructure and total utilization of S&T capacity in pursuance of
national projects aimed at socio-economic development. Also, the
organized private sector will find the outcome of the study quite useful
in shaping opinion on the need for government to foster effective and
unbroken linkage sector in order to ensure that the private sector
benefit from indigenous research efforts and promote technology

acquisition and transfer from developed and developing countries.

It was therefore, anticipated, that the ideas emerging from the study
could be used by voluntary and non-governmental agencies when
implementing policies relating to science and technology. It could also
be used by educational (universities), training and R&D institutions as
bases for planning new programmes and research strategies and
evolving appropriate support systems for application of S&T to national

development.
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Finally, it is hoped that the research findings from this study will
generate diverse interests in the field of S&T policy formulation and

implementation, especially policy study in Nigeria and Africa in general.
1.5 STATEMENT OF HYPOTHESIS

In order to validate the findings from the study a quantitative analysis
was carried out through the use of statistical instrument. To this end,
the following hypotheses were formulated for testing.

HYPOTHESIS 1

Null (Ho): The Nigerian society is not aware of and do not
contribute to the formulation of S&T policy.

Alternative (H;): The Nigerian society is aware of and do contribute
to the formulation of S&T policy.

HYPOTHESIS 2

Null (Ho): Science and technology policy has not been a critical
determinant of development performance in Nigeria.

Alternative (H): Science and technology has been a critical
determinant of development performance in Nigeria

HYPOTHESIS 3

Null (Ho): Science and technology policy has not played a
critical role in national development of Nigeria.
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Alternative: Science and technology policy has played a critical
(Hy): role in national development of Nigeria.

HYPOTHESIS 4

Null (Ho): Lack of demand for innovations in industry and
agriculture is not responsible for enability of S&T to
impact on national development.

Alternative: Lack of demand for innovations in industry and
(H): agriculture is responsible for enability of S&T to
impact on national development.

The above hypotheses were tested using chi-square (X?) statistical

analysis.

1.6 SCOPE AND LIMITATIONS OF THE STUDY

The study looked at the past (1986) and current (2003) National policy
on Science and Technology and reviewed the documents along the
line of their explicit and implicit functions. The assessment of the
impact of R&D on national development was limited to applied
research carried out by Research Institutes in Nigeria. The study will

examined among other issues, the following:

e Review of the National S&T Policy
e Critique on the National S &T Policy
e Science and Technology Literacy

e Research Policy and Development
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Research Planning, Analysis and Implementation.
Institutional Frameworks for Research (Research Institutions)
Achievements and Constraints

Infrastructure and Management of R&D

Innovation and Technology Acquisition.

Capacity Building

Funding of S & T development and Research

Market-driven R&D and the Role of Private sector

Communication with Scientists and the Public
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CHAPTER TWO

LITERATURE REVIEW

2.1 INTRODUCTION

Science and technology policy and its impact on society depend on a
number of factors that are related to contribution to development of
fundamental knowledge and technology. Also, consideration is given to
its contribution to development of scientific and technical human
capital. These parameters are often used to evaluate the impact of

science and technology policy on the society.

Considerable volumes of literature exist on the role or significance of
S&T to development of the society. However, it is pertinent to
appreciate that in the context of this study, attempt is made to review
past efforts towards the evolution of S&T culture in Nigeria and the
translation of indigenous efforts of the scientific community towards the

development of human knowledge and technology acquisition.
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The various literatures on S&T policy formulation and implementation
point obviously to three basic subsystems consisting of the policy
framework, the institutional framework for policy implementation
(Research Institutions) and the user subsystem (Bwisa 1997, Tiffin
1994). The subsystems are expected to interact in such a manner as

to create the necessary impact on national development.

Science and technology policies are generated by both the internal
stakeholders (S&T family) and the external stakeholders (end-users of
S&T), while the successful implementation depends on the cooperation

of all, including the greater society (Ajoku, 2004).

The role of the institutional framework for policy implementation is very
critical in determining impact of the policy on the user subsystem. It is
obvious that the second subsystem (R&D institutions) must be able to
play a key role in terms of institutional support to the productive sector
and the society at large which form the user subsystem. If the second
subsystem is weak or unable to discharge its functions effectively, the
impact of the first subsystem (policy framework) can not be felt and

even measured (Ajoku, 2004).
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It is imperative therefore that the subsystems should interact on a
continuous basis to achieve the desired impact. This concept provided
the basis for the research methods and procedures for the study which

focused on the impact of S&T policy on national development.

The study therefore, documented and analyzed the Ilevel of
development of S&T subsystems in Nigeria, the current and past S&T
policy frameworks and their contributions in bringing about national
development and strategies needed to be adopted in the future to

achieve greater impact in the implementation of the S&T policy.

2.2 HISTORICAL DEVELOPMENT OF S&T IN NIGERIA

Historical records had it that the first sets of research institutes in
Nigeria were established during the colonial rule. The essence of
establishing these institutions then was to boost agricultural output and
thus provide adequate raw materials for industries in Europe (Aluko-
Olokun, 1999, Barrow, 2002).

In 1898, the first agricultural research station was established in
Ibadan and was called Moore Plantation. Thereafter, similar research
stations were established in the then Northern Region at Samaru,
Zaria and Umudike, Umuahia in Eastern Nigeria. The Department of
Agriculture (or Moore Plantation) was later renamed Federal

Department of Agricultural Research in 1954 (Barrow, 2002).
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In the early 20"™ century, sub-regional research stations were
established by the colonial administration with headquarters in Nigeria.

These institutions or centres include the following:

e West African Cocoa Research Institute, Ibadan,

e Waest African Institute for Oil Palm Research, Benin
e Waest African Institute for Trypanosomiasis Research, Kaduna.

e Waest African Council for Medical Research, Yaba, Lagos.

Furthermore, the West African Research Office located in the then
Gold Coast (now Ghana) had research centres in Nigeria. The
research centres include the following: the West African Road
Research Institute, the West African Timber Research Unit and the

West African Rice Research Station.

Following independence of Ghana in 1957, most of the research
institutions and centres became full-fledged national institutes in
Nigeria. In 1964, the Agricultural Research Institute Act was enacted

by the parliament in Nigeria (Aluko-Olokun, 1999).

The institute was established to coordinate research activities in
Nigeria as it relates to agriculture. Following the international
conference on the Organization of Research and Training in Africa in
1964, Nigeria established a National Council for Scientific and
Industrial Research (NCSIR) by Decree No. 83 of 1966. The Council
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was expected to act as an advisory body to government and as such,
lack executive powers (Aluko-Olokun, 1999). Its mandate was quite
narrow and therefore had structural weakness that prevented it from
functioning efficiently. The real consciousness of the development of
science and technology in Nigeria did not come into force until after the
Civil war in 1970.

By the 1970s, concerted efforts were made to promote science and
technology development in Nigeria. Within this period, the Nigerian
Council for Science and Technology (NCST) was established by
Decree No.6 of 1970 to replace the NCSIR (FMST, 1990). The Decree
also, approved the establishment of four sectoral research councils,

namely;

e the Agricultural Research Council of Nigeria (ARCN). established
by Decree No.25 of 1971;

e the Medical Research Council of Nigeria (MRCN) established by
Decree N0.33 of 1971;

e the National Science Research Council of Nigeria (NSRCN)
established by Decree No. 9 of 1973, and

¢ the Industrial Research Council.

The NCST was to coordinate research and development activities in
the country in fields such as agricultural science, engineering and

technology, medical science, experimental sciences, environmental
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and social sciences. Aluko-Olokun (1999) observed that much of the
development at this period was influenced by the activities of
UNESCO.

It will be recalled that in 1974, UNESCO organized the first regional
ministerial conference on S&T development in Africa called
CASTAFRICA | which was held in Dakar, Senegal (Khalil, 2002). The
conference identified and recommended among other issues, the need
for African countries to formulate their Science and Technology Policy
to guide national development, especially rural and industrial

development.

In 1976, the government of Nigeria, in pursuance of its commitment to
the resolution reached at the first regional conference, set up an S&T
policy review committee which recommended two policy options,

namely:

e the establishment of an executive agency to coordinate S&T
policy; or

e the establishment of Ministry of Science and Technology with all
the Research Institutes under it;
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Based on the selection of the first option, the National Science and
Technology Development Agency (NSTDA) was established by
Decree No. 5 of 1977 with all the research institutes under it. With the
emergence of this new institutional framework, the sectoral research
councils and the NCST were dissolved. The National Science and
Technology Development Agency (NSTDA) had no Minister and were
chaired by the Chief of Staff Supreme Headquarters, Major General
Shehu Musa Yar'Adua (Animalu, 2003).

By 1979, additional research institutes were established by this agency
bringing the total number to twenty-two made up of 18 agro-based, 3
industrial and 1 medical. NSTDA, in addition to supervising the
research institutes, also, funded university-based research
(Aluko-Olokun, 1999).

The search for an ideal national S&T structure did not end with the
establishment of NSTDA. In 1980, with the emergence of a democratic
government and with the apparent realization of the importance of S&T
to national development, President Shehu Shagari established the
Federal Ministry of Science and Technology (FMST) and dissolved
NSTDA through the Science and Technology Act No.1 of January,
1980.

27



It was at this point that the first Minister of Science and Technology
was appointed with all the complement of staff as well as its own
budget. Within this period, government established specialized
universities to focus attention on expanding the frontiers of knowledge
in S&T in addition to training of high-caliber manpower required for the
technological age. This period heralded the establishment of

universities of technology and more polytechnics.

However, as government changed with the incursion of the military into
governance and barely four years after its establishment, the new
Ministry of Science and Technology was merged with the Ministry of
Education as Federal Ministry of Education, Science and Technology.
In 1985, following the overthrow of the then military administration of
Major-General Muhamad Buhari, the Ministry of Science and

Technology was once again made a full-fledged Ministry in 1986.

It was during this period that the first “National Policy on Science and
Technology” was enunciated. The choice of scientists and technocrats
in the running of the Ministry of S&T informed the radical change within
this period (Animalu, 2003). Some of the pertinent issues for
consideration include the establishment of “National Science and
Technology Fund (NSTF) as a source of funding for the
implementation of the S&T policy. Also, the identification of the non-

existence in the Federal Ministry of Science and Technology policy
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framework of an engineering infrastructure, informed the establishment
of National Agency for Science and Engineering Infrastructure
(NASENI) by Decree No0.33 of 1992,

Uncertainty in governance of S&T in Nigeria manifested in the
scrapping of the Federal Ministry of Science and Technology by late
1992. In place of the FMST, all research institutes except four were
returned to their various sectoral Ministries. The Federal Ministry of
Industry and Technology was created while the Sheda Science and
Technology Complex (SHESTCO) came on stream vide Decree No0.43
of 1991. The expected funding of S&T through the NSTF did not

materialize (Animalu, 2003).

The Decree No0.39 of 1987 which informed the establishment of the
Raw Materials Research and Development Council (RMRDC) for the
promotion of raw materials development was amended in 1992 and
provided with a risk fund realized from the value added tax or
surcharge on imported raw materials (Animalu, 2003). The Federal
Ministry of Science and Technology was re-established in 1993 and

since then has maintained a stable functioning till date.
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2.3 APPRAISAL OF EVOLUTION OF S&T IN NIGERIA

Scientific institutions in Nigeria emerged during the colonial period
particularly around mid-1960s, during which National Research
Councils were established. It is pertinent to note that the current S&T
capability was built between the late 1960s and the 1980s, a period

characterized by military rule in Nigeria.

During this period, there was growing concern of some military and
civilian authorities to build up the country’s S&T competence as part of
a broader project of national growth and self-sufficiency. The concern
to build up scientific, technological and industrial self-sufficiency within
this period however, did not receive the desired support in the

productive sector.

Consequently, it remained for the most part, restricted to special
segments of the state bureaucracy and the academia. For most firms,
including the multinationals and state-owned corporations, the origin of
technologies used in their production activities was immaterial than

their cost and reliability.
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Furthermore, there was little or no understanding of the effective

mechanisms and policies leading to technological innovation in the

productive sector. Also, the need to strengthen Nigeria’s basic

technological infrastructure, metrology, normalization, quality control

and certification received minor attention.

2.3.1 Main Initiatives

The main initiatives include the following:

V.

Educational reforms of the early seventies with emphasis on
science and technical education.

The integration of science and technology under the national
economic policy.

The creation of institutional frameworks for science and
technology such as Federal Agency/Ministry for Science and
Technology.

The establishment of a few centres for research and
development.

The formulation of National S&T policy.

2.3.2 Crisis in the Eighties and Nineties

Despite the initial efforts made in promoting S&T development in the

country, there were several constraints, among which were the

following:
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There was very weak linkage between S&T and the productive
sector.

There was lack of strategy for acquisition of advanced
technology in an economic environment characterized by
protectionism and reliance on cheap labour and natural
resources.

The exception to this situation was in the field of agriculture
where the sector benefited from research on the introduction of
high vyielding crop varieties, disease resistant crops with
significant gains in productivity. This development marginally
boosted the export oriented sector of agriculture.

Within this period, in the universities, research and graduate
education remained isolated from the productive sector. The
guality of scientific institutions created and expanded in the
seventies started diminishing.

The 1990s brought a great instability and uncertainty in the S&T
sector as attested to by the various changes in the existence of
the Ministry of Science and Technology as well as its
governance. Within this period, there were great institutional
tumoil of bureaucratization and budgetary uncertainty.

It was also, in this period that funding of S&T gradually feasled
out due to increasing budgetary constraints and inflation. The
Structural Adjustment Programme (SAP) further accentuated the
fiscal constraints.

The operators in S&T sector started going about with cap in

hand pressing for more resources often with partial or no
success at all.
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The early nineties saw a renewed effort to resuscitate the S&T
infrastructure, albeit by creating new ones with a view to making
S&T more directly relevant to industrial competitiveness. This
heralded the birth of Technology Business Incubators, Science
Parks, Agencies for Engineering Infrastructures, Raw Materials
Research and Development Council, among others.

Given the persistence of economic stagnation and political
uncertainty in the early nineties, the impact of the renewed efforts
could not be felt.

Consequently the research institutions were deprived of funds
and support which affected their work ability and contributed to
both internal and external “brain drain”.

Even, universities suffered from budget limitations as well as
increasing salary costs and the absence of incentives for
performance efficiency.

2.3.3 Progress Made and Realities

The above chronicle of constraints, present a scenario of failures,

however, some measures of progress were made such as enumerated

hereunder.

The basic scientific and technological competence acquired
by Nigeria in the past three decades was an important asset
for continuous drive for social and economic modernization.

The institutional frameworks established as delivery systems
for S&T development are currently on ground and require only
restructuring and modernization to make them more relevant
once again.
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lii.  The realities of the experiences of the 1980s and 1990s
informed a re-think on the assumptions made at that time that
S&T is an “endless frontier” worth expanding for cultural
reasons and its promises in terms of practical applications.

iv. At that time there was the belief that all field of knowledge
were equally deserved and all projects and initiatives must get
public support.

V. Furthermore, the notion that scientists should be funded by
the state, free to control their institutions and distribute
research resources according to their own criteria gradually
changed.

2.3.4 The Planning Process

Science and Technology planning process passed through different
stages of development. The need for reliable information and stable
decision procedures for resource allocation and establishment of long-
term projects were recognized. The planning process was however,
encumbered by large bureaucratic structures, thus making the decision

process very difficult.

2.3.5 Prevailing Economic Policy and S&T Development

(Import Substitution)
During the era of import substitution economic policy of Nigeria, the
development of S&T was seen as part of a broader pattern of import
substitution strategy with the clarion call for self-reliance and inward

looking. The call for protection of local infant industries and local
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sourcing of raw materials was not marched with increased support and
funding of S&T. The “protectionist syndrome” further closed the doors
for international interchanges of knowledge and collaboration with
scientific communities. Research institutions and programmes were

hardly exposed to international standard of quality and evaluation.

Finally, considerations about regional inequalities and short-term
needs as well as political pressures for the creation of academic and
research institutions through out different geopolitical zones/states in
Nigeria eventually led to the weakening of the criteria for resource

allocation by the government agencies.

2.3.6 S&T and Education

One of the features of the emerging S&T development efforts of
Nigeria in the early seventies was the emphasis on science education,
its management and diffusion. However, there were no organized
efforts to bring the benefits of scientific knowledge to the populace or

to the productive system except in the field of agriculture.

At some period, efforts were made to generalize the university
research model and also less emphasis was placed on basic,
secondary, technical and mass higher education. The university
research model remained restricted in scope and application to elite

universities.
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2.4 EMERGING REALITIES

2.4.1 Changing Role of S&T in the Global Scene

Since the sixties when Nigeria first embarked on its quest for S&T
development, the global scene has changed dramatically. Some of the

main features of the emerging realities include the following:

e S&T are much closer to industry and markets than before.
Industries are externalizing for the development of new
management skills, processes and products. The fallout of these
are increase in R&D investments, the setting up of specialized
laboratories and research departments and search for new
linkages with universities.

e The pace of technical innovation and competition in industry
accelerated, requiring from firms a permanent capability to
change its organization, absorb new technologies and processes
and generate new products.

e Science is now more global than ever as the speed, quality and
low cost of international information flows brings researchers and
research sites into immediate contact. It is now much easier to
have access to the international scientific community than in the
past.

2.4.2 Emergence of Scientific Enterprises

In the present dispensation, there is an emergence of scientific
enterprises which compelled R&D to be market-driven. The old
process of transiting from scientific development to technological
change is no longer tenable. Currently, there is a change in the old
system or “Simplest Linear Model” of S&T development that starts with
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basic research to applied research/invention and terminates with
entrepreneurial innovation; thereby creating new products and
processes which can later be diffused through imitation or reverse

engineering.

The current situation is more complex with scientific discoveries
assuming the context of application. The consequence of this changing
landscape is the loss of support for basic research if it is not linked to

identifiable products and results.

Furthermore, new patterns of international scientific cooperation
emerged resulting in the establishment of large scale international
ventures. Examples include human genome project, biotechnology and
genetic engineering, global research activities in fields of meteorology,
global warming, astrophysics, etc. Such cooperation is characterized
by large scientific installations and networks of scientists and research
groups. Also, considerable number of new activities and disciplines
linked to scientific assessment emerged in areas such as technological
forecasting, technology assessment and evaluation of environmental

effects of innovation.

Science and technology capabilities in Nigeria failed in the eighties and
nineties to adapt to the changing international environment and as

such, entered into prolonged period of economic stagnation and

37



inflation from which it is yet to recover fully. One of the major reasons
for this was the failure on the part of governments to implement long
term policies of economic growth, social welfare and environment

protection.

The situation of instability and lack of vision affected the S&T sector in

two im portant ways:

I. The reduction of resources for most existing S&T
programmes.

. Lack of perspective for new projects and initiatives even when
multilateral assistances which require matching funds were
concerned.

Other factors include institutional and financial instability. At certain
point in time, the agency established for S&T development changed
name and status several times; budget allocated to R&D institutions
fluctuated and actual delivery of the funds was not guaranteed

(Ogbu 2003). The situation was further deepened by lack of consensus
in government, public opinion or international agencies about the

importance and role of scientific research.

The long time it takes for scientific institutions to mature relative to the
speed in which they decay in conditions of budgetary and institutional
insecurity gives course for concern and worry (Schwartzman, 1993). It

can be said without equivocation that the state of federal agencies for

38



S&T support in the country was such that they were limited in their

ability to grant resources for research projects.

Secondly, the administration of some federal agencies for S&T
suffered from the effects of over bloated bureaucracies, low salaries,
low morale and political militancy of employees reflected in terms of
number of labour strikes or work-to- rule (Ajoku, 2004). Some agencies
were under staffed and unable to recruit competent persons to fill the
vacancies. Operational activities were paralyzed by lack of resources

and incentives.

2.4.3 Human Resources for S&T Institutions.

R&D demands highly qualified and skilled personnel. This caliber of
skilled personnel requires substantial resources to develop and
maintain which are in short supplies due to scarcity of resources. The
situation was further confounded by immigration of skilled researchers
to developed countries in search of greener pastures. It has been
reported that “there are as many Nigerian Scientists in the West as
expatriate living and working than there are Europeans in Nigeria
(Ajoku, 2004, Khalil, 2002).

For those researchers/specialists who opt to remain, the situation was

not in any way better. The public institutions which were mainly funded
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by the Nigerian government were poor payers compared with the
private sector or even the private universities.

This situation resulted in the flight of skilled and experienced
researchers to the private sector and private universities, leading to

what is termed “internal brain drain”.

The fact is that even, with the small number remaining, there are still
constraints that need to be addressed if this important resource is to be
effectively utilized for socio-economic development of Nigeria. This
group needs to be trained for example in the art of translating R&D
results and patents into commecializable products and services (Khalil,
2002 and Schwartzman, 1993).

2.5 CRITIQUE OF NATIONAL SCIENCE AND TECHNOLOGY
POLICIES

2.5.1 Explicit and Implicit Science Policy

To critique the national S&T policy of Nigeria, it is pertinent to examine
it from the point of view of explicit and implicit S&T policy.

Explicit science policy is regarded as the official policy expressed in
laws and regulations as well as the statutes of bodies in charge of
scientific planning, in development plans and in governmental
declarations. It is constituted by the explicit resolutions and rules which
are commonly recognized as the science policy of the country

(Cooper, 1978).
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Implicit science policy on the other hand, determines the real role of
science in society. It has no formal structure and in essence, it
expresses the scientific and technological requirements of the “national
project” of a country. Explicit and implicit science policies are not
necessarily contradictory or divergent. Divergence becomes critical

when there is contradiction in the national project.

Furthermore, implicit science policy is based on the idea that modern
science only develops when there is some effective demand for it from
society. Implicit science policy is like unwritten S&T policy while explicit
science policy is the written and documented policy (Herrera,1978).
S&T policy in less developed countries is often not built on national
project. The issue of national project is the exclusive preserve of the
elites or bureaucrats. The national project is a set of objectives to
which the social classes which have direct or indirect-economic and
political control aspire. National project is different from national
aspirations or ideals which represents the social expectations of the

community.

These social aspirations can only be a national project when the
“authorities in power” adopts and are able to implement them. It is
pertinent to note that a country may not have an explicit science policy,
but always have an implicit one by virtue of interaction of the social

system at large and the science system.
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However, if the explicit science policy is not a real reflection of the
scientific and technical requirements of the national project, it is
considered therefore as an “artifact” and will diverge from the implicit,

unstated but real science policy (Herrera, 1978).

A.1986 S&T Policy

The guidelines of the 1986 S&T policy recognized the fact that
scientists and technologists in Nigeria had over the years engaged in
their work without well defined national direction (FMST, 1986).
Researches were carried out without much effort made towards

commercialization, apart from publishing them in journals.

Furthermore, no conscious policy was established to galvanize S&T
efforts into a coherent activity for use to promote self-sustaining
economy. Also, the existing entrepreneurs were averse to risk and as
such, were not willing to commercialize viable research findings. This
situation which was considered unsatisfactory informed the
establishment of an S&T policy framework for ensuring national

development.

The policy framework was expected to provide direction and
coordination for scientific and technological activites as well as
development of manpower, creation of science culture in the society;

intensification of basic and applied research, the application of
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research findings to developmental activities in agriculture, healthcare,
industry defence and security and to provide employment opportunities

for the citizens.

The national objectives in 1986 as captured in the fourth development

plan include among others, the achievement of self-reliance through:

e acquiring enough technical know-how, skills and materials to
defend the integrity and security of the nation;

e Dbeing technically self-reliant in the production of capital and
consumer goods and raw materials, and

e maintaining a flourishing national export capability of goods and
services.

S&T are expected to play a significant role in achieving the national
objectives (FMST, 1986).

The objectives of the 1986 S&T policy are enumerated as follows:

e increasing public awareness in science and technology and its
role in national development and well-being;

e directing S&T efforts along identified national goals;

e promoting the translation of S&T results into actual goods and
services;

e creating and maintaining an increasing indigenous S&T base
through research and development;
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e motivating creative output in S&T;

e increasing and strengthening theoretical and practical scientific
base in the society, and

e increasing and strengthening technological base of the nation.

The policy document addressed the following key sectors of the

national life:

e Educational System: The policy stipulates that” educational
system shall emphasize science at all levels.

e Mass Movement: The policy states that “there shall be mass
movement for science and technology development in the
country.”

e Motivation: The policy states “that individuals engaged in S&T
development projects shall receive special incentives and/or
remunerations.”

e Capital Goods: The policy thrust was to encourage the
“production of machinery/equipment and spare parts based on
local inputs”.

e Materials: The policy states that “the exploitation, processing
and utilization of the nation’s material resources shall be
programmed in such a manner as to promote self-reliance and
enhance export.”

e Energy: The policy states that “the nation’s energy resources

shall be developed, protected and optimally harnessed in the
overall interest of the nation.”
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Technology: “The policy stipulates “that in all aspects of the
day-to-day activities of the nation, advantage must be taken of
technological development.”

Military Science: The policy states that “there shall be a fully
developed military science and technology complex”.

Environment: The policy states that “the activities of the nation
shall be conducted in a manner to ensure sound environmental
management culture”.

International Exchange and cooperation in S&T: The policy
states that “the nation shall actively engage in bilateral and
multilateral exchanges and cooperation in S&T”.

National System of S&T: The policy stipulates that the country
shall be committed to S&T development and shall set up a
National Council for Science and Technology (NCST).

Financing S&T Development: The policy states “that S&T
development activities in the country be financed through a
funding system involving the Federal Government and its
Parastatals, the State Government and the Private Sector.

Research, Development, Application and Marketing: The
policy states “that products of research shall be actively
promoted and dispersed throughout the national socio-economic
system”.

Concerted efforts were made to implement these policies by

successive Ministers of Science and Technology. However,

considerable progress was made more in the area of establishing

institutional frameworks to implement the policies.
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The performance and achievements of these institutions varies as well

as the impact of their activities. However, it could not bring the desired

technological development of the country. It is important to note

however, that successes were recorded in the field of agriculture.

Within the life span of this policy, achievements were recorded as

follows:

development of improved varieties of crops by the agro-based
research establishments leading to improved yields per hectare;

increased seed multiplication and distribution to end-users of
hybrid maize and other crops;

provision of better storage and preservation facilities;

better management and nutrition, genetic selection and breeding
of animals and fish, including fish fingerlings for fish farming;

improving the flowering of valuable timber species e.g. Obeche
and Terminalia ivorensis;

devising a new technique for chemically treating the heart-wood
of Gmelina arborea to make it more durable.

development of animal poultry vaccines and sera for combating
animal diseases in order to boost animal production;

development and production of farm implements such as
harvesters, milling machines, cassava pelleting machines,
graters, etc;

development of malted sorghum for brewery and confectionery
industry;
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e development of composite flour for bread;
e design and development of prototype Nigerian car by PRODA,

e increased awareness for and development in coal utilization,
solar energy and other alternate sources of energy such as
biogas.

The policy lacked effective implementation mechanism as well as
evaluation and monitoring strategies. Consequently, most of the
research results could not be translated to commercially oriented
activities. Research results were therefore left on the shelf without

commercialization.

Due to lack of national indicators in addition to effective monitoring and
evaluation, research orientation was not targeted at the productive
sector. The private sector felt alienated from the S&T community
despite the government policy compelling them to contribute to the
national S&T fund. Instability in the existence of the Ministry affected

also, the implementation of the policy.

This perhaps, explains why it took 17 years before the policy was
reviewed and updated in line with global trend in the development of
S&T. This time lag confirms the fears expressed by the then
Honourable Minster of Science and Technology, Professor E. U

Emovon in his foreword to the 1986 policy document which reads that,
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"I hope this Blueprint will need to be updated from time to time with

changing circumstance..................

B. 2003 S&T Policy

The Federal Ministry of Science and Technology in realizing the
changing global policy on S&T and emerging frontiers of knowledge,
embarked on a review of the 1986 S&T policy document. The Ministry
noted that S&T are becoming more important than ever to raise the
standard of living of the Nigerian people, consolidate a modern
economy and participate as a significant partner in an increasingly
integrated global world (FMST, 2003).

It is in recognition of the changing global landscape of S&T that a new

policy framework was articulated to:

e stimulate initiative and creativity of the S&T community while
establishing strong links between their works and requirements
of the economy, the educational system and of society at large;

e make S&T truly international while strengthening the country’s
educational and S&T capabilities;

e encourage the mobility of scientists and researchers to network
and explore best opportunities and alternatives in the country
and abroad for use and improvement of their competence.

e increase the share of the productive sector in the national effort
for scientific and technological development especially by
supporting greater R&D activities in the productive sector.
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e build strong indigenous competence in order to participate as an
equal in international negotiations in areas such as protection of
intellectual property and rights of access to information,
biotechnology and biosafety, environmental control and
establishment of technical standard in international
communication networks.

The revised policy therefore emphasized on the need for a coherent,
systematic and comprehensive approach to the determination of
technological programmes and their implementation taking into
account; domestic productions in agriculture and rural development,
energy and environment, health, food security, biotechnology,
industrial manufacture, infrastructural facilities including those for
information and communications technologies (ICTs) and space

exploration (FMST, 2003).

The new policy expanded the frontiers of S&T as contained in the 1986
policy document by identifying three core areas were national
capabilities should be built. These include information and
communication technology (ICT), biotechnology and space technology.

The policy statements on core subject areas are briefly highlighted:

Information Technology: The policy states that the nation shall
ensure an enhanced IT capability to become a key player in an
emerging information society.
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The information technology policy holds greater potential for societal
development as information is power. The need for information
technology policy is to improve coordination among various S&T
institutions and those from the private sector in order to satisfy the
country’s information technology need.

The successful implementation of IT policy is hinged on the political
will of the policy makers and the provision of adequate IT
infrastructures. The ability of the nation to take a number of
imaginative and pioneering decisions in bringing the use of
information technology to bear on the development of the resources
of the country will guarantee the success of the IT policy.

e Biotechnology: The policy states that the Nation shall urgently
initiate appropriate steps to explore the use of biotechnology for
the benefit of Nigeria. The initial effort made in implementing this
policy was to establish an institutional framework which is the
National Biotechnology Development Agency (NABDA).
Preliminary steps to get legislation on the biotechnology bill are
being taken with an earlier approval given by the Federal
Executive Council.

e Space Research: The policy states that the nation shall
vigorously pursue the attainment of space capabilities as an
essential tool for its socio-economic development and
enhancement of the quality of life of its people.

The policy on space research had a chequered history of
evolution dating back to 1976. It is pertinent to note that though
the policy has been approved by the Federal Executive Council,
it is yet to be legislated by National Assembly. Also, it is desirable
to point out that part of the strategies for its implementation which
entails the establishment of space Technology Centres of
Excellence will create undue bureaucracy and might suffer from
lack of effective coordination and budgetary constraints.
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An existing institutional framework or a Centre of Excellence
might be able to cover all the areas of activity identified in the

policy.

Linkage of FMST With Universities, National and
International Research Institutions: The policy states that a
mechanism shall be put in place for coordinating science and
technology R&D efforts in such a way that link the Federal
Ministry of S&T with Universities, National and International
Research Institutes in a productive manner. A short-term action
plan of 1-2 years has been designed to accomplish this policy. A
new arm of the Federal Ministry of S&T called Science and
Technology Research and Development Coordinating Division
(STRDCD) is proposed to be established as a coordinating unit.

The establishment of this unit is considered to be another bureaucratic

expansion of the operations of the FMST as the existing departments

can handle this function. In a period of lean resources and budgetary

constraints such expansion might not be desirable.

Human Capacity Building and Transfer of Technology by
Multi-national Companies: The policy states that “the nation
shall through R&D create the necessary environment, incentives
and penalties for promoting technology transfer by the multi-
nationals, while at the same time promote the provision of
necessary infrastructures for technology absorptions by
Nigerians”. This policy is an attempt to address the issue of
technological capability in the implementation of past "national
projects” that could have served as a launch pad for
technological development of the country. Through this policy the
issue of “local content” in the implementation of core and
strategic national projects could be addressed.
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The worry on this subject matter is on the issue of commitment to
the implementation of such policy.

e Energy Research and Development: The policy states that the
nation’s energy resources shall be developed and utilized on a
self-sustaining basis through appropriate tools of research and
development and the profitable application of relevant results.

It is important to carry out need assessment on the energy
requirements of the country and fashion out research policy in
this sector to address the needs. Emphasis on research on
renewable energy resource should be made as it will have far
reaching impact on the rural populace. The evaluation and
monitoring of the energy research policy is imperative to
determine impact.

e Cooperation on Implementation and Funding of S&T: The
policy states that the nation shall strive to address the missing
link in ensuring adequate funding and proper coordination of S&T
related projects while ensuring the understanding and
cooperation of all stakeholders at all levels of governments. Prior
to now, the FMST has been criticized as not promoting effective
linkage with other related government agencies whose activities
are affected by emerging developments in the field of S&T.

The new policy therefore aims at fostering the necessary linkage
and cooperation in achieving the national goal on S&T and
development. To this end, the Ministry intends to propose the
establishment of a National Science and Technology
Coordinating Council (NSTCC) with Mr. President as Chairman
to give the necessary impetus to the development and
application of S&T to national development. The linkage with the
three levels of government need to be strengthened as the
current efforts through the National Council on S&T is not
effective.
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Empowering SMEs through Appropriate Technologies: The
policy states that the nation shall facilitate and ensure the
emergence of a large pool of technologically empowered SMEs
as a means of achieving sustainable economic growth,
eradicating poverty and play a key role in the global economy.

The issue of empowering SMEs is appearing for the first time in
the country’s national S&T policy document. The strategies
designed to implement this policy unfortunately did not give
emphasis to the issue of industrial technology extension which is
very critical to the growth and development of a virile SME
sector. The policy should be able to come up with a conceptual
framework for identifying industrial technology extension
providers and activities for the small and medium size
manufacturing enterprises. Need assessment study is desirable
on the current state of technology extension to SMEs in order to
identify their technology needs as well as the institutional
arrangements that could best meet the needs of SMEs.

Engineering Materials Research and Development: The
policy states that the nation shall ensure effective utilization of
the knowledge of materials science, engineering and technology
to establish a pervasive mastery of materials development and
applications for the transformation of Nigeria from a primarily
natural resource-based economy to a knowledge-based
economy within a decade.

This policy is wide, covering engineering materials development
and value addition to natural resources through application of
technology. The policy should have separated engineering
materials from value added transformation of commodities for
ease of implementation and impact assessment.
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e Science and Technology Data Banks: The policy states that
the nation shall ensure that S&T are managed with a view to
optimizing the use of natural resources including human capital
and to facilitate decision-making at national and international
levels.

e Intellectual Property Rights: The policy stipulates that the
nation shall create a conducive environment for the generation of
new commercializable ideas, technologies and applications that
would help catalyze national efforts at wealth creation and
poverty alleviation.

Intellectual property right awareness is lacking in the country as
well as the desired infrastructure. The existing institutional
framework for technology acquisition could be strengthened to
handle IPR policy. For successful implementation of the policy
the enabling environment must be created.

e Traditional Medicine Development: The policy stipulates that

the nation shall employ the machinery of R&D to promote growth
and development of natural medicine and its practices
throughout Nigeria with a view to facilitating their integration into
the nation’s health care delivery system.
The bio-resource potentials of the country which include
resources of medicinal plants are not effectively being explored
and exploited. Therefore, the use of herbs in the treatment of
ilnesses is still confined to tradition. A policy on the
development, utilization and promotion of use of herbs in
treatment of diseases will complement the orthodox medical
practices. Considerable research works on medicinal plants need
to be carried out. The policy need commitment and serious
government support for it to succeed. A public-private sector
approach to its implementation is advocated.
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2.5.2 S&T and National Project in Nigeria

The “national project” which prevailed in Nigeria evolved at the colonial
period. Within this period, the country was regarded in the international
system as peripheral dependent economy, exporting raw materials and
importing manufactured goods from the large industrial countries of the
world. Also, the articulation and stability of national projects rested
basically on the relationship between key stakeholders within and

outside the country.

The national projects were based on exploitation of the main sources
of raw materials by foreign enterprises and on limited industrialization
to produce a few basic consumer goods. These schemes of
development generated no local scientific and technological demand.
Invariably, there was no stimulus for development of technological

research.

However, there was a small amount of basic research mainly related to
few disciplines with social demand such as medicine and agriculture.
The basic research that developed albeit precariously in isolated nuclei
was almost unrelated to the need of local environment.

The above reviewed process helps to clarify the shortcomings in the
early efforts at developing S&T policy. It will be appreciated that
industrialization started with import substitution strategy and the

required technology was imported. The inability of local R&D to carry
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out researches that are supportive to the emerging industries or even
adopt technologies developed abroad contributed to the current
declining international competitiveness of the local industry (Abubakar
and Ajoku, 2001). At this time, it was necessary, in fact, desirable to
create a local R&D system capable of efficient interaction with the
production sector. This however, did not come through and therefore
contributed to the current low level of industrial development of the

country.

At this point, the nation lost direction as the elite failed to recognize
and admit the contribution of S&T to national development. Therefore,
the concept of science as an instrument and a tool for change met with
deep rooted prejudice. A particular aspect of this situation was that
whilst there was a definable need for local science and technology for
industrial development, the social and political system effectively
prevented the growth of science.

The passive resistance to S&T was obvious as the elite were
subconsciously indifferent to it and unaware of its potential benefits.
The deterioration of the socio-economic situation and growing popular
pressure generated the need to strengthen the apparatus of political
dominance. The most conspicuous being the appearance of politically

autocratic and economically liberal military governments.
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In furtherance of this line of thinking, policies for formal support of S&T
were made, characterized by regulations and laws to encourage
scientific activity including requests for cooperation from international
organizations. Also, continuous verbal praise of the value of science as
a vehicle for development was in vogue. Above all, the creation of
organizations to manage and to plan science, that is, National Council
of Scientific Research emerged with statutes and structures similar to
those in developed countries. All these constitute what is called

explicit science policy.

However, the real science policy, which is implicit science policy, is
very different from this brilliant front. The objective of the leaders at
that time was not to create R&D system which will make the country
scientifically autonomous. They rather created a scientific and
technological system which will only help to solve minor problems

without putting the system itself in question.

Gulma (1999) observed that though Nigeria is well endowed with
human and material resources, including technologists and engineers,
it is however, deficient in technology. This implies that the human and

material resources are not properly utilized.
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In Nigeria, the strategic infrastructures established post independence
were all based on foreign technology. Granting the fact that the country
had limited manpower in the area of science, engineering and
technology at the time of independence, however, as time progressed,
the approach to development through the utilization of local human
resource did not improve. For in stance, in the area of power
generation, of the 8 power plants established after independence, both
hydro, steam and gas turbine, all the suppliers of the equipment were
foreign vendors from UK, Sweden, Japan, Austria, USA, Switzerland
and Germany. Apart from minor maintenance work, all other works
including civil and electro-mechanic were carried out by foreign experts
(Gulma, 1999).

Furthermore, in 1973, the Federal Government of Nigeria set up 6
centres for vehicle assemble which include Mercedes at Enugu,
Volkswagen at Lagos, Leyland at Ibadan, Peugeot at Kaduna, Fiat at
Kano and Steyer at Bauchi. Unfortunately, these vehicle assembling
plants had limited local content, despite the ambitious goal of achieving
90 per cent of local sourcing of component within 10 years of

operation.
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Available information indicates that under the various National
Development Plans of 1962-68 and the Structural Adjustment
Programme of 1986-1991, several infrastructural facilities were put in
place, covering education, health, transport, energy, aviation and
industry. However, not much was done to use these national projects
to build S&T capabilities. The petrochemical industries, refineries, steel
roling mills, the aluminum smelting plants, paper mills, steel
complexes, machine tools, etc are core strategic national projects that
could have launched Nigeria into technology development (Abdullahi
and Ajoku, 2001).

Unfortunately, the policy makers have not considered building S&T
capabilities in the planning process and implementation of these
projects. Development planning in Nigeria had been based on a
perceived need to significantly improve on the economic conditions as
well as enhance the welfare of the people. Very limited or no research
has been carried out in order to extract adequate data required for
planning and execution of development programmes. As a result of
inadequate projections and a chain of uncertainties, these programmes
were either not completed or failed woefully to deliver the expected

socio-economic benefits (Abdullahi and Ajoku 2001)
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In line with this observation, one time Permanent Secretary in the
Federal Civil Service Chief Philip Asiodu noted "that in Nigeria, the iron
and steel complex was planned and executed without basic
information on quality, characteristics and quantity of available primary
raw materials”. This information gap delayed the commencement of
the project from 1970-74 plan period to 1980s. Similarly, the cement
industries were established without adequate geological investigation
which informed the wrong choice of technology in some projects
(Momah, 2002).

Other projects like Kainji dam and Lake Chad project, Aerostat balloon
project (lle-Ife) and the Nigerian Radar Project on Vegetation Mapping
(NIRAD) present similar examples (Momah, 2002). There is every
indication that these projects could have had their desired impact on
the country if indigenous research efforts were considered in the

formulation of the projects (Achinivu, 1999)

Achinivu (1999) noted that the inability of Nigeria to carry out
effectively the rehabilitation or turn-around maintenance of the
refineries is due to lack of specialized skills and requisite spare parts.
He argued that rehabilitation engineering is beyond the classical
design engineering. The rehabilitation engineer or team must be part
investigator, part designer, part materials performance specialist and

part construction inspector.
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Furthermore, the $3 billion iron and steel sector was established at
Ajaokuta Steel Plant without planning for technological capability
building. Also, the industrialization strategy adopted in establishing
public sector managed engineering and basic industrial chemical
industries did not take into consideration building technological
capability (Abdullahi and Ajoku, 2001). The high import content of the
assembling plants and manufacturing production as presented below

shows a lost opportunity for technological capability building:

Industrial activity Import Content
* high technology group 100%
* basic industrial chemical 57.3%
* glass products 92.9%
* make-up textile goods 91.8%

Transfer of technology through capability building is a strategy devised
by Korea to develop its technological capacity. Korea used the
instrument of technology transfer to develop her capabilities in the
technologically mature sectors such as the labour-intensive textile
sector and heavy chemical industries. Through investment in
manpower training in process design and operations, Koreans were
able to acquire considerable expertise and technological capabilities in

steel production (Bamiro, 2004)
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Various national projects that had potentials for transfer of technology
through capability building including as the Liquefied natural gas (LNG)
project were not being utilized. Bamiro (2004) observed that the LNG,
a joint venture investment is bedevilled by the low intensity of
technology transfer to Nigerians by the Joint Venture partners. He
wondered if there is any strategic plan to build up the requisite
technological capabilities to exploit the enormous gas reserves so as
to achieve optimal national development and ensure future turn around

maintenance.

The inability of government to come up with a national strategy for
ensuring “ local content” in the choice and adoption of technology for
implementation of national projects has affected the technological
capability development of the country. The elements of technological

capability build up at national level include the following:

e capital goods manufacturing capability;

e educational and training infrastructure;

e techno-managerial consultancy service capability;
e R&D capability;

e financial infrastructure, and

e S&T information infrastructure.
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The importance of local engineering consultancy firm possessing
capability in process technology and plant design cannot be
overemphasized. Collaboration with foreign consultancy firms will help
to fill the capability gaps (Abdullahi and Ajoku, 2001).

The National Engineering and Technical Company (NETCO), for
instance, is an engineering consultancy firm established in 1989 as a
joint venture between Nigerian National Petroleum Company (NNPC)
with an equity share of 60% and Betchel, an American-based
multinational engineering and consulting company with share of 40%.
NETCO acquired expertise in handling of projects in the oil and gas
industry in Nigeria. For instance, NETCO handled the detailed
engineering design (involving 13,000 man-hours) of the $550 million

Escravos Gas project recently completed (Bamiro, 2004).

2.6 INDICATORS OF S&T FOR DEVELOPMENT

Anandakrishnan and Moritalou (1988) observed that in policy-making
and planning in S&T, decisions are made based on past performance
and on perceptions of emerging trends of importance to a country’s
overall development process. However, in Nigeria, there is very little
accumulation of past experiences to serve as guidance for future
directions, especially in planning for the use of S&T. Impact of
investment decisions on S&T takes a relatively long time to show up
(Anandakrishnan and Moritalou, 1988).

63



Consequently, policy and planning decision for S&T are either based
on an ad hoc consideration or undervalued among competing claims
from many other development projects and activities which may
produce quicker and more visible results. In social and economic
fields, many indicators have been successfully applied in the analysis

of trend and status of socio- economic activities.

Anandakrishnan and Moritalou (1988) stated that there is no single
indicator representing all aspects of social or economic development.
They averred that there is no such thing as a unique social and
economic indicator and as such, a unique indicator for S&T does not
have any real value. Indicators can be comparative among countries
either with respect to other indicators such as productivity over given

acre of land or with respect to time.

2.6.1 Value of S&T Indicators

Some existing S&T indicators have value only in specific contexts.
Typically, indicators currently used relate to S&T manpower, R&D
expenditure and intensity, patents and publications (Khalil, 2002).
These indicators are valuable for assessing particular aspect of S&T to

arrive at::
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¢ international comparism among different countries;

e a relative distribution of available potentials among different
sectors; and

e the synoptic/aggregate view of scientific and technological
activities or potentials of a country but not necessarily the actual
performance that is realized from these potentials.

The principal aims in developing S&T indicators are to assess a
country’s scientific and technological capacity, monitor the progress
made, evaluate the performance as well as forecast the future trends
(Anandakrishna and Moritalou, 1998). With such indicators, the goals
of S&T can be closely linked to socio-economic development
objectives. Invariably, policy-makers would thereby be able to
recognize the actual importance of S&T as an agent for fostering

development.

2.6.2 Use of S&T indicators

Certain parameters or factors have been used as indicators to monitor
progress made in respect of S&T development. These parameters
include among others, manpower, R&D expenditure, patents and

bibliometric indicators.

A. Manpower

The practice in respect of the use of manpower as an indicator has
been to look at the following:
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e number of scientists and engineers in aggregate terms as stocks;
e rate of growth with respect to time;

e S&T manpower as a proportion of the total population;

e proportion of support personnel vs. professionals;

e distribution among different functions such as R&D, educational,
public and private sectors; and

e number of graduates from S&T discipline.

Granting these indicators, it is pertinent to note that the issue of
manpower count might reveal little or nothing to national capability in
S&T when viewed from the perspective of quality of S&T personnel
and their work. For example, figures such as the number of scientists
and engineers per million populations have no comparative value when

two countries of totally different size of population are compared.

B. R&D Expenditure
Concerning expenditure on S&T the following indicators are used:

e total expenditure on S&T,;

e expenditure as a proportion of GNP;
e expenditure per capita;

e expenditure per discipline;

e expenditure by sector; and
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e rate of growth in expenditure over time;
e it is pertinent to note that lack of updated data has made it
increasingly difficult to measure these indicators.

C. Patents
The essence of patents is to encourage the disclosure of inventions for
the benefit of the public at large in return for a monopoly for a limited
time or special compensation granted by the issuing government. In
developed countries, patent data are readily available as they serve as
convenient tools for interpretation of technological progress and also
provide information on advances of technology of a country. For

developing countries patent data have serious limitations.

The usefulness of patent indicators to measure the technological
output of countries is questioned when the values given are
insignificant (Wad 1988) The number of foreign patents and its rate of
growth in a country can help policy makers to understand the nature of
dependency, extent of inter-country technological transactions and

their monetary value in favour of or against that country.

D. Bibliometric Indicators
Bibliometric indicators include the following:
e number of publications (books, journals and articles) within and

outside the country;
e publications by disciplines;
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e citation counts within and outside the country;
e number of publishing authors.

Bibliometric indicators for S&T is relatively controversial and limited in
scope, especially for developing countries (Wad, 1988) The value and
usefulness of bibliometric indicators for developing countries are

affected by the following:

e the outlets for books, publishers journals are much fewer.

e the current concentration of activities on modifications,
improvements, adaptations, etc, have not enabled science and
engineering activities to be published. Some of the developments
result in valuable findings but are not publishable.

e access to current journals and reference materials is very limited
even in areas where competent R&D activities are carried out.

e support facilities for publishing scientific works such as grant,
printing, etc are also, limited.

e access to foreign publication of books is not available as often,

foreign publishers find it difficult to publish based on issues such
as quality, formats or styles.
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Bibliometric indicators are useful in the following areas:

e as a tool to evaluate performance and trend of research activities
at the level of institution;

e to scrutinize the usefulness and value of certain work, especially
unpublished reports, mimeographs, etc;

e to assess the impact of scientific and technological work
published from the number of citations made.
Caution however, should be exercised in the use of citation as it does
not measure the quality of work published nor does it give information
on how well a published work is used in stimulating other scientific and
technological activities (Wad, 1988). There is the need therefore, to

estimate the extent of research collaboration through co-authorship.

Anandakrishnan and Moritalou (1988) concluded that the presently
available S&T indicators are potentially useful but practically
insufficient as a policy making tool for developing countries. Given the
lack of valid data to serve as a basis for conventional quantitative
indicators, efforts are needed to develop new types of indicators based

on both quantitative and qualitative information.
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In order to evaluate performance and trends of S&T activities,
gualitative assessment by experts of work accomplished is more
important than the number of publications. This is where the peer
review mechanism is absolutely necessary. The goal of constructing
S&T indicator useful for developing countries is to facilitate policy
makers in providing a conceptual scheme for linking scientific and

technological activities to development objectives.

2.6.3 Unified Policy Approach

For S&T to contribute to the socio-economic development of Nigeria,
policy strategies in these areas must take adequate account of the
nation’s needs. It implies that national S&T should be a reflection of
long-term national goals and objectives and the overall economic and
social development plans designed to achieve these aims. It is only
within the parameters of such an overall plan that a valid S&T policy
can be articulated. Though, S&T is a driving force for socio-economic
development, however, it must be understood that it is not the magic

wand, but only a means to an end (Wad, 1988).

2.7 IMPACT OF RESEARCH AND DEVELOPMENT ON SOCIETY

To study the impact of R&D on national development demands an
indepth understanding of the evolution of scientific institution in a
country. Impact of R&D on the society is dependent on the ability of

R&D activities to meet societal needs. Often, such impacts are
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measured in terms of ability of R&D to address socio-economic needs

or improvements in the production of goods and services.

The current trend in the development of manufacturing production and
engineering in developed countries could be linked to the form in which
scientific institutions developed. Scientific institutions in these countries
were strongly linked to production through a network of engineering
institutions and machinery manufacturers. (Coopers) This orientation of
scientific activities determined the types of research that these
institutions carried out. A society that is uninformed of the benefits of
S&T to national growth and development cannot encourage the

evolution of S&T (Coopers).

The evolution of S&T in less developed countries including Nigeria
lacks the basic ingredients required for sustainable growth and
development which include production and societal awareness or
pressures. Science and technology activities in Nigeria are neither
production-oriented nor society-determined (Nsa, 2003).

Furthermore, production and societal needs are critical factors among
others that shape the development of a scientific culture and
institutional frameworks required for technological development.
Without the scientific culture and institutional framework, formulation of
scientific policies and their implementation will not be attained quite

easily.
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Research institutions are the delivery system for implementation of
national S&T policy. In Nigeria where firms level of research and
development is still at nascent stage, these institutions are often
looked upon to play a significant role in building national technological
competence of the industries. They are equally expected to contribute

to the national innovation system (Nelson, 1999).

The performance and relevance of research institutions have been
called to question in recent times. Pradosh and Mrinalini (1999)
observed that the performance and relevance of research institutes in
less developed countries have been under strong criticism for their
activities not being fully geared towards addressing societal needs,

especially in industries.

This situation calls for a review of the existing research orientation. The
research institutes established in Nigeria have enabling Decree and, or
legislation that gives its existence and activities legitimacy.
Consequently, these institutions evolved their policy, goals, objectives
and strategies in accordance with the Decree establishing them

(Oke, 1999). These policies aggregate to form the implicit policies of

the institutional frameworks and the overall national innovation system.
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The call for a new research orientation is informed by the growing need
for research institutes to contribute significantly to the economic
development of the nation. Although, the expectations of government
and possibly the public are deeply rooted in applied research and
innovation which are believed to bring about industrial growth and
development, most research institutions are still engrossed with basic
research. Their research efforts are measured in terms of the number
and quality of their publications. Unfortunately, these efforts could not
be related to contributions to industrial development or greater linkage

with the productive sector of the economy.

It is this perceived non-performance and relevance of research
institutes in addressing national needs that informed their current
funding status. Nsa(2003) observed that this non-performance could
be responsible for the declining interest of government in funding R&D
as reflected in the reduced budgetary support to research institutions in

recent times.

Given the above development, it is indicative that irrespective of
government policies, industries cannot attain their full potentials in less
developed countries if there are no improvements in their ability to
access, absorb, adapt and exploit new technologies and business
techniques (WAITRO, 1990).
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Measuring the performance of research institutes has been a problem
as there are no standards or benchmarks for doing so. In the past,
performance had been associated with financial success or profitability
from product development, especially in developed countries (Baguley,
1994). It is in this regard that financially related measures such as
return on investment, liquidity, payback period, discounted cash flow,
indirect costs and others are used to determine the performance of
research. In non-profit making organizations such as public research
institutions, these financial measures might not be used to determine

their performance.

These financial measures are being criticized as inward looking and
more concerned with resource utilization rather than satisfying
customers or clients need (Baguley, 1994). Boer (1999) observed that
accountability conventions treat R&D as an expense and not an
investment and that past financial performance is not a reliable guide

to future performance.

For industrial R&D, financial thinking about R&D has evolved well
beyond basic discounted cash flow models (Boer, 2002). Currently,
private research organizations assess performance in terms of new
processes or products with measurable profit after commercialization.
Performance measurement in public research institution is therefore,

difficult to carry out.
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Certain variables however, have been proposed for performance
assessment of research institutions such as productivity, which might
include the number of referred publications, citations in the literature,
persons trained and qualitative narratives that evaluate scientific

excellence, relevance, and dissemination of project results.

The above indices are considered as discrete outputs which are
attimes difficult to measure in terms of quality and relevance. Other
variables that can be used to determine performance include
percentage earnings from industry support services to the overall
operational expenditure and the number of contract-based research

earnings.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 INTRODUCTION

From the preceding literature review, it was found that despite the
considerable investments on S&T in Nigeria, very little is known about
the actual impact of S&T on national development. Therefore, there
are pertinent questions that require answers in assessing the impact of

S&T to development. Some of which include the following:

e is S&T policy producing intended benefits?,

e what are the possible impact of S&T activities on national
development?,

e could S&T policy be formulated in such a way as to achieve
intended outcomes?, and

e are resources being spent efficiently to achieve the desired
goals ?

These questions can only be answered fairly through an impact
assessment study. Impact assessment study of this nature is very
difficult to carry out considering its wide scope and possible limitations

in terms of informed response to requests for information from the
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major stakeholders. Therefore, the availability and quality of data is a

serious constraint.

The knowledge gained from this impact study will provide critical inputs
to the appropriate design and formulation of S&T policy and R&D

programmes.

The impact study is intended to determine in broad terms whether a
program had the desired effects on society including institutions and
whether these effects are attributable to the program intervention
(Baker 2000) Impact study can also explore unintended consequences

whether positive or negative on beneficiaries.

In planning for this study cognizance was given to the main output and
impact indicators. Furthermore, attempt was made to establish a
hierarchy of indicators ranging from short-term impact indicators to

longer term indicators.

The research method adopted aimed at reviewing the various
strategies and techniques of achieving the goals and objectives of the
study as earlier stated. Also, attempt was made to explain in clear
terms the various methods adopted in obtaining information and data
from the target respondents. The information and data generated were

subjected to statistical analysis for effective interpretation. Simple
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statistical methods were adopted in addition to qualitative analysis.
Citation analysis was also carried out by including references of

previous works done on the subject matter at the end of each chapter.

3.2 RESEARCH DESIGN

The aim of the survey is to obtain insight into the relationships between
variables rather than to get an accurate picture of current practices or a
simple consensus as to best practices. In research design, the
essence is to structure the investigation in such a way as to identify the
variables and their relationships. A well articulated design is desirable
for the objective of data collection that will assist to address the
research questions as well as test the stated hypotheses. The
research design therefore serves as a veritable guide for data
generation, especially primary data. In this study, survey and ex-post

factor design were used.

These approaches were adopted because the study focused on
sample population of the science and technology community
(especially research institutions). The respondents were chosen in
terms of their likelihood of offering insightful contributions. A
representative sample of scientists in the existing S&T institutions was
identified in order to select respondents that will provide different types

of experiences. The information from the survey carried out was
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supplemented by a number of unstructured interviews with people who

had considerable experience in the field to be investigated.

Furthermore, it was noted that there were existing information on the
subject matter exists which are pertinent to the study. These data and
information were accessed which made the study also retrospective.
The research design adopted two survey methods which include
guestionnaires and interviews. These two methods were used to elicit

responses from the target population of the scientific community.

The use of questionnaire was considered as an important method of
collecting quantitative data. It is in recognition of this fact that the
guestionnaire was designed to ensure accurate capture of data and

high response rate.

In preparing the questionnaire, it is sufficiently assumed that people
who have responsibility for the execution of S&T policy know what it is.
This informed the choice of respondents from the S&T community and
the structure of questions provided in the questionnaire. The
guestionnaire was used to collect information from scientists,
researchers in public R&D institutions and from the Federal Ministry of
Science and Technology.

In designing the questionnaire measurement scale was used to get the
opinion of respondents. Measurement scales such as ordinal scales

and interval scales were considered appropriate to measure the
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variables. Furthermore, measurement of attitudes, perceptions,
opinions, appreciation and understanding were carried out using
scaling technique. This technique enabled the researcher to translate
verbal expressions of feelings, opinions and attitudes into numerals for

ease of analysis.

The type of scale used informed the structure of questionnaire
designed and administered to respondents. Both four-point scale and
five-point scale were used. Significant use was made of summated
rating scale of the “Likert type”. This type of scale enabled the
researcher measure the intensity or degree of agreement or
disagreement by the respondent to statements made on S&T policy as
well as on R&D activities. With Likert Scale, it was possible to compare
responses among individuals using bar-chart and X* (chi-square)

analyses.

Interviews were used to collect information from Chief Executives of
S&T institutions who were so busy and could not find time to respond
to the questionnaire. The interviews were conducted using semi-
structured interview schedule and where desirable, separate interview
schedules were prepared for policy makers and key stakeholders.
Other sources of information used include personal or informal
discussions with colleagues in the S&T community and personal

documents made available by them.
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In using such personal documents certain criteria have been met,
which include:

e that the document must be a written one;

e the document must have been produced on the authors initiative

or if not, in such a way that their introspective content has been
determined entirely by the author; and

e document that focus on the authors personal experiences.

These criteria exclude interview materials.

3.3 THE STUDY POPULATION

The choice of population for this study was informed by the need to
extract relevant information that will assist to make informed findings
and recommendations at the end of the research. The characteristics
of the population were determined by limiting the study to scientists as
well as researchers who are integral part of the overall population of

research institutions in Nigeria.

There are 35 Research Institutions (RIs) spread all over the country
and it is difficult to study all the institutes. The 35 RIs as well as the
Federal Ministry of Science and Technology constitute the population

of the study.
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Subject to this, 25 RIs were sampled in order to have a sufficient
knowledge of their perception of the impact of S&T to national
development. Also, relevant staff of the Ministry of S&T was included
to form the sample size. The population characteristics of the study
therefore include the researchers in the RIs and scientists in the

supervising Ministry.

Stratified sampling procedure was adopted by grouping the population
under study into some definite characteristics called strata. The staff of

research institutes studied were stratified into the following groups:

a. Chief Executive

b. Directors

c. Deputy Directors/Assistant Directors
d. Chief Scientific Officers.

The choice of these groups of staff was based on the perceived level
of their participation in management decision making process. Also,
they form the core competence for policy formulation and
implementation within the science and technology community in the

country.
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Furthermore, considering the subject matter of the research, it is
perceived that not all top level and middle level employees will be
capable to respond vividly to the questionnaire. In this regard, only
those with science background were considered in the sampling

process.

This sampling procedure was considered quite pertinent as efforts
were made to use extra measures of representativeness by first,
identifying some characteristics of the groups that are being
researched and then using these characteristics as basis for further
sampling of the entire population. The population sizes of the RIs were

derived from the Federal Ministry of Science and Technology.

The population sizes for the RIls consisted of the Chief Executives of
the 25 research institutes, the Directors, the Deputy Directors/Assistant
Directors and the Chief Scientific Officers. This informed the
distribution of four questionnaires per RIs bringing to a total of 100
guestionnaires distributed.

For the Federal Ministry of Science and Technology, twenty
guestionnaires were distributed to the following category of staff
including the Honourable Minister, the Permanent Secretary, Directors
of Department, Deputy Directors and Assistant Directors and Chief

Scientific Officers.
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The distribution of the questionnaires to these categories of staff was
limited to only those with science and technology background. Inherent
weakness experienced was in the difficulty to persuade people to

complete and return the questionnaire.

3.4 DATA COLLECTION
Primary Source of Data

Collecting primary data using semi-structured and indepth interviews
was undertaken. Interviews were formalized and structured using
standardized questions for the respondents. Also, interviews were

carried out through informal and unstructured conversations.

Questionnaire was used for structured interviews based on a
predetermined and standardized or identical set of questions and
responses were recorded after the questions were read to respondent.
The essence of adopting this approach is to hasten the process of
retrieval of questionnaire which is the major limiting factor to its use in
a study of this nature. Also, semi-structured interviews were carried
out during which a list of questions to be answered were drawn and
response documented through note taking. The semi-structured
interviews assisted to explain core issues that emerged from the

response to questionnaire.
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The following core questions were often asked during the semi-

structured interviews:

e Has the S&T policy been a critical determinant of national
development performance?

e Has the application of S&T contributed to the development of
industries in Nigeria as well as increase productivity?

e How has S&T impacted on agricultural production leading to
increase in food production and ensuring food security and
poverty reduction?

e How has S&T policies influenced “national projects” in Nigeria?.

e What relationship exists between S&T policy institutions and the
socio-economic  frameworks  established for  national

development?.

e |Is a national research policy distinct from national S&T policy
desirable?

e What are the major indicators for measuring the impact of S&T?

e How has patent affected technology development of the
country?.

e What are the major obstacles to R&D and commercialization of
R&D results.?.
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Primary data were obtained through the use of questionnaires
structured in four parts. Part one asked for information on institutional
profiles, staff strength, staff distribution in respect of R&D activity
areas, mission and vision, and mandates. Part two specifically
examined the advocacy and governance of S&T and evaluation as well
as monitoring of impact of S&T in addressing national needs. Part
three sought for information on S&T literacy using a four-point scale to
rate their opinion on societal understanding and participation on S&T
activities in Nigeria. Also, two way questions, otherwise known as Yes
or No questions were used. However, a third option was given for

those who don’t have an idea on the subject matter.

Part four examined the nature of R&D carried out by the RIs,
highlighting the type, beneficiaries of research activities, need for a
national R&D policy and perception of R&D and scientists by the
society. Also, information was sought in respect of R&D capacity
building, R&D breakthrough, funding structure, budget and budgetary
constraints, obstacles affecting R&D generally and perception of
government attitude to performance of RIs as well as the rate of
communication among scientists and other stakeholders. Sample

guestionnaire is presented as Appendix 3.0.
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Before the commencement of field work, the questionnaire was pre-
tested using five RIs located in Abuja. Pilot testing of data collection
instruments was carried out so as to reveal whether the instrument can
reliably produce the required data and how data collection procedures
can be put into operation. The responses from the RIs assisted
considerably in modifying the questionnaire for final distribution and

retrieval.

Competent persons were engaged to assist in the field work.
Considerable use was made of staff of the Raw Materials Research
and Development Council’'s Liaison Offices in the States of the
Federation where the RIs are located, to tender and retrieve the
guestionnaire. The officers were well informed on issues relating to
S&T development, hence they were considered very relevant to the
study. Also, personal interviews were carried out with colleagues in the
Federal Ministry of Science and Technology and respective research

agencies.

Secondary Data

Secondary data or source of information is very vital for any research
work as it will help to reconfirm or proffer answers to research
guestions. It is therefore, important to consider re-analyzing existing
data on the subject matter of S&T development in the cause of this

study. The secondary data consulted include raw data and published
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data. In choosing the secondary data to use, constant attention was
paid to the research objectives, research questions and issues
considered under the literature review on the subject matter of
investigation. Literatures on S&T policy were downloaded via the
internet using search engines or tools such as Yahoo, MSN, Google,
etc, which assisted considerably in locating studies carried out that are

relevant to the research focus.

Furthermore, some of the RIs offered extensive information on their
research activities including their annual and progress reports which
were quite valuable in tracking down the level of progress made over
the years. Past Ministerial briefings of the Federal Ministry of Science
and Technology were consulted as well as relevant published and un-

published information from the Ministry.

In all cases, consideration was given to the possibility that some
secondary data might lack the desired comprehensiveness. Most
secondary data consulted were therefore, viewed with caution and its
relevance related to meeting the objectives of the study and also

answering the research questions.
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3.5 QUALITY OF RESEARCH DATA.

In pursuance of a work of this magnitude, it is absolutely necessary to
ensure that the data generated and analyzed are reliable and of the
highest possible quality. It is only when this is guaranteed that the
results of the analysis can be conveniently used to answer research
guestions and test hypotheses. Mindful of this, efforts were made to
improve the quality of the measuring instrument used and ensured that

they are valid and reliable.

Research design may be said to be valid if it enable a researcher elicit
the correct responses from the sample subjects (Asika, 2001).
Considering that the desired responses were gotten from sample
population implies that the research design was valid. Also, the content
validity was determined by ensuring that all the questions asked in the
guestionnaire, fully addressed the research questions and hypotheses.
In preparing the report of the survey’s findings, two objectives were

considered;
e presenting the findings in a manner to minimize the possibility of
erroneous or unwarranted interpretations;

e preparing the report so as to maximize the use of its findings.
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For the secondary data consulted, a range of validity and reliability
criteria against which the secondary data could be evaluated were
considered. These criteria include, the following as reported by
Saunders et al (1997):

e assessment of suitability of the secondary data source with
particular emphasis on validity of measurement, coverage,
including unmeasured variables , and

e evaluation of suitability of the data for analyses with particular
attention to measurement, bias, validity and reliability.
Finally, the following identified threats to reliability were addressed as
follows:
a. Subject error — The time of distributing the questionnaire was
such that there was industrial peace in research institutions.

b. Subject bias—Steps were taken to ensure anonymity of
respondents to questionnaire.

3.6 PROCESSING OF DATA

The data generated from the study need to be processed and analyzed
to enable the researcher answer the research questions and achieve
the objectives of the study. Quantitative data which are numerical data
were processed and analyzed. Quantitative analysis techniques such
as simple tables, bar charts, pie-charts, percentage distribution and
statistical analysis for establishing relationships between variables

such as chi-square test were used.
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In preparing the data for analysis, consideration was given to the

following as a guiding principle;

type of data generated, highlighting the level of numerical
measurement;

format in which data will be input to the analytical software;
need to weight cases, and
methods to use in order to check data for errors.

In presenting data, diagrams were used to explore and understand the

data. When exploring the data, sustained consideration was given to

the research questions and objectives. In all cases where diagrams

and tables are used, efforts were made to ensure the following:

that they have a brief but clear and descriptive title;
units of measurement used are clearly stated;
sources of data used are clearly stated;

notes to explain abbreviations and legends are made;

the size of the sample on which the values in the table are based
IS stated;

diagrams have clear axis labels;
bars and their components are in the same logical sequence,;
tables have clear column and row headings;

columns and rows are in a logical sequence.
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The guantitative analysis was equally carried out and summaries were
analyzed for trends. This enabled the researcher to establish trends

and pattern of associations and relationship among variables.

3.7 LIMITATIONS OF THE METHODOLOGY

The study was mindful of some limitations beyond the control of the
researcher as it relates to the administration and retrieval of the
guestionnaire and other instruments used for data collection. The
sampling from the target population might not be free from errors;
however, attempts were made to ensure that these errors are

minimized.
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CHAPTER FOUR

PRESENTATION AND ANALYSIS OF DATA

4.1 INTRODUCTION

The chapter attempts to analyze both the quantitative and qualitative
data derived from the study. The analysis took into consideration
responses from the questionnaires distributed and retrieved from

research institutions (RISs).

The questionnaire was designed to capture as much information as
possible on general issues covering the RIs, including the year of
establishment in order to determine the historical development of
research institutions in Nigeria. Also, the staff strength indicating
research capability and distribution of activities was determined
through the questionnaire. The general issues were summed up by
determining whether or not, the RIs have mission and vision and the
focus of their mandate. These issues formed the background that
elicited responses on questions relating to science and technology

policy in Nigeria.
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Several questions were asked in relation to S &T advocacy
(awareness creation) as well as S&T literacy. The nature and impact of
R&D being carried out were elucidated through the questionnaire. The
issues of funding and budgeting as they affect R&D were considered
as well as the general obstacles affecting R&D in the country. Opinions
on how government sees RIls performance were sought in addition to
rate of communication among scientists and the public including

funding agencies.

4.2 RESPONSES TO QUESTIONNAIRE

The response rate was determined using simple calculations as stated
below. This enabled the determination of the margin of error in the

sampling process adopted.

Response Rate = Total No. of Responses x 100
Total No. of Sample — No Response

Given the No of sampled RIs = 25
No. of Rls that responded = 20
No. of RIs that did not respond = 4
No. of Invalid Response = 1
Response Rate = 20x100
25-4 = 95.2%

Margin of Error = 100% - 95.2%

= 4.8%

S 5%
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In order to determine the actual size of sample for the study, the

following calculations were made.

Assumed sample size (n) = 25 RIs
Response Rate (re) = 95%
Actual sample size (N) = nx100
re
= 25 x 100
95
Actual sample size = 26

The marginal error in sampling based on sample size of 25 RIs relative
to a population of 35 RIs is 71+5%. Based on the number of
guestionnaires received from the 20 RIs that responded out of 100

guestionnaires distributed to 25 RIs, the following deduction was

made:

Total no. of questionnaires retrieved =49
Total No. distributed =100
Retrieval Rate = 49x100

100 =49%

The retrieval rate of 49% was considered not poor, judging by the
limitations to distribution and retrieval of questionnaires in Nigeria. The
list of Rls identified, indicating their locations and primary functions as
well as the functions of the Federal Ministry of Science and

Technology is presented as Appendix 1.0
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4.2.1 Distribution Pattern of Responses

In distributing the questionnaire, efforts were made to reach research
institutions within the operational arm of Federal Ministry of Science
and Technology (FMST), Federal Ministry Agriculture and Rural
Development (FMARD), Federal Ministry of Environment (FME) and
Federal Ministry of Health (FMH) who are the major stakeholders to
S&T policy formulation and implementation. The Federal Ministry of
Industry has no research institutions under it and as such, was not
reflected. The analysis of the responses to the questionnaire is

presented in table 4.1, while the distribution pattern of the responses is

illustrated in figure 4.1.

Table 4.1 Distribution of Responses

S/N | Ministry | No. of No. of Percentage (%)
Institutions Respondents Response
1 FMST 11 30 61.2
2. FMARD 8 18 36.7
3 FME 1 1 2.1
Total 20 49 100

Source: Research Study, 2004

There are 30 respondents from 11 RIs under FMST that responded

given a percentage response of 61.2%. The percentage response of

18 respondents from the 8 RIs under FMARD was 36.7%.
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Further analysis of responses from the FMST shows that 25
respondents were from the core research institutions while 5 were from
the parent ministry. From the analysis, it was obvious that the low
response from the RIs under Ministry of Environment was a reflection
of the number of RIs under it. There is only one research institute
being supervised by the ministry.

Generally, the average response per research institutes under FMST
was 3 and FMARD 2 which were considered to be fair responses.
Each of the 25 RIs surveyed were given 4 questionnaires, while some
returned all the four, others returned only one. Nevertheless, the
responses did not in any way prejudice the findings from the study.
The distribution pattern of the responses as represented in figure 4.1 is
considered a fair spread covering science and technology, agricultural

and environmentally related research institutions in Nigeria.
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Figure 4.1 Distribution of Responses base on

Ministries
FME
2%
FMARD
37%

OFMST
B FMARD
OFME

4.2.2 Evolution of Research Institutes

In order to determine when national efforts towards the application of
science and technology through research evolved in Nigeria,
respondents were asked to indicate date of establishment of their

institute. Their responses are presented in table 4.2.
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Table 4.2 Evolution of Research

Establishment

Institutes Based on Year of

No. of Research Institutes (RISs)
S/N | Year of | FMST FMARD FME RIs
Establishment Rls Rls
1 1920s -- 1 --
2 1930s -- 1 --
3 1940s 1 -- --
4 1950s 1 -- 1
5 1960s 1 4 --
6 1970s 3 2 --
7 1980s 2 -- --
8 1990s 3 -- --
9 2000 NA NA NA
Total 11 8 1

Source: Research Study, 2004
NA = Not Available

The oldest research institute was found under the Federal Ministry of

Agriculture and Rural Development dating back to the 1920s and 30s.

The highest numbers of RIs under FMARD were established in the
1960s and 1970s. For the RIs under Federal Ministry of Science and

Technology, the first research institute was established in the 1940s

NUMBER OF

INSTITUTE (1 RI=100 200

Units)

FIGURE 4.2 YEARS OF ESTABLISHMENT OF Ris SURVEYED
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The period between 1970s and 1990s, witnessed the time when
considerable number of RIs under FMST were established. For RIs
under FEMARD, after the 1970s very few or no institutions were
established. The only Research Institute currently under Federal
Ministry of Environment, the Forestry Research Institute of Nigeria
(FRIN) was established in the 1950s under Federal Ministry of
Agriculture. The oldest research institute in the country was found to
be over eight decades (80 years old). Within this time frame, it is
expected that considerable impact of science and technology (S&T) on

national development of Nigeria would have been made.

4.2.3 Staff Strength Distribution to Determine Research Capability

Part of the strategy of measuring the impact of S&T on national
development is to determine the research capability of the research
institutions. To this end, the respondents were asked to indicate the
number of researchers in their institute with requisite qualifications
ranging from PhD, M. Sc to B.Sc. Their responses are presented in
table 4.3.

Table 4.3 Research Capability of RIs Surveyed.

Ministry
S/N | Research Strength | FMST FMARD FME (1RIs) | Total
(11RlIs) (8RIs)
1 PhD 48 125 15 188
2 M. Sc. 228 137 17 382
3 B. Sc. 428 76 2 506
Total 704 338 34 1076

Source: Research Study, 2004
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The distribution pattern shows that PhD holders in the RIs under
FMARD that responded to the study were 125, while those with

M.Sc. holders were 137. These levels of academic qualifications are
considered as the research strength of any institute. Those with B.Sc

are considered supportive to the other two categories of researchers.

FIGURE 4.3 Research Capability of RIs Surveyed
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For the 11 RIs under FMST that responded, the distribution shows 48
PhD, 228 M. Sc. which reflected very limited research strength. The
number of PhD is used mainly as an index to measure the research
strength. Comparatively, the RIs under FMARD showed higher
research strength judging by the number of PhD which was 66.5% as
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against 25.5% from Rls under FMST. The number of PhD recorded
from one research institute under FME, was 15 which is about 8.0%.

This was considered not bad on institutional bases.

There are more M. Sc. (59.7%), B. Sc (84.6%) in FMST than those
with M. Sc (35.9%), B. Sc (15.0%) in FMARD (figure 4.3). Generally,
there were more personnel with B. Sc (47.0%) than in the other two
categories of academic qualifications (M. Sc. = 35.5% and PhD =
17.5%). In the research institutes studied, the number of staff with PhD

was less than 20% of total research strength.
4.2.4 Staff Distribution Based on Activities

In order to delineate the research strength further, respondents were
asked to mention the number of personnel involved in activities such
as research, consultancy, extension and administration. Despite the
number of RIs that responded from both FMST and FMARD, there
were almost equal number of personnel 396 and 398 respectively
involved with research. In all the institutions there were more personnel
in research than those in consultancy or extension services

(Table 4.4).

107



Table 4.4 Distributions of RIs Staff Based on Activities

Ministry
S/N | Activities FMST FMARD FME Total
1 Research 396 398 34 828
2 Consultancy 124 56 0 180
3 Extension 70 139 3 212
4 Administration 1,285 184 5 1,474
Total 1,875 777 42 2,694

Source: Research Study, 2004

However, it is desirable to note that some of the personnel in research
might also be involved with consultancy and extension services. It is
also, pertinent to point out (figure 4.4) that for consultancy, more
personnel were involved in FMST (68.9%) than in FMARD (31.1%).
For FME, there were no indications of involvement in consultancy
services by the only institution under the Ministry. May be, the mandate
does not encourage consultancy services. For extension services, the
converse was the case as more personnel were involved in FMARD
(65.6%) than in FMST (33.0%) and FME (1.4%). For administration,
Rls under FMST recorded the highest number of personnel (87.2%)
compared to FMARD (12.5%) and FME (0.3%). Generally, there were
more administration staff in the 20 RIs surveyed (54.7%) than in

research (30.7%), extension (7.9%) and consultancy (6.7%).
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Figure 4.4 Distribution of RIs Staff Based on Activities
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4.3 SCIENCE AND TECHNOLOGY POLICY

The study attempts to assess the impact of S&T policy on national
development of Nigeria. To this end, questions were posed to
respondents in order to determine the level of awareness or not of the
existence of a national S&T policy. Also, considering the background of
the respondents as major stakeholders in the formulation and
implementation of the national S&T policy, it is expected that they will
be in the best position to give expert opinion about the policy and its
impact on the society.
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4.3.1 S&T Advocacy

Respondents were asked if they are aware or not of the existence of a
national S&T policy in Nigeria. The responses are presented in table
4.5.

Table 4.5 Awareness of the Existence of S&T Policy in Nigeria

S/N Response No. of Respondents % Respondents
1 Aware 44 95.7
2 Not Aware 1 2.2
3 No. Idea 1 2.2
Total 46 100.0

*Source: Research study, 2004
N.R = No Response

Virtually all the respondents affirmed their awareness of the existence
of a national S&T policy. It was observed that 95.6% of them stated
that they are aware while 2.2% are not aware as well as 2.2% that
claimed not to have any idea of the subject matter. Of the expected 49
respondents, 46 actually responded while invalid or no responses were
3. Furthermore, respondents were asked whether or not the S&T
policy is accessible to them and the public. Their responses are

presented in table 4.6.
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Table 4.6 Accessibility of S&T Policy to the Public

S/N Response No. of Respondents | % Respondents
1 Yes (Accessible) 12 26.7
2 No (not Accessible) 33 73.3

45 (NR=4) 100.0

Source: Research study, 2004
N.R = Response

Very few (26.7%) respondents affirmed that the S&T policy is
accessible to them and the public. However, majority (73.3%) were of
the view that even though they are aware of the existence of the policy,
it is however, not accessible to them and the public in general. This
finding reinforces the need for effective awareness creation on the
existence of national S&T policy and of its relevance to development.
Out of the 49 respondents, only 45 gave their opinion while 4 offered

no opinion on the subject matter.

4.3.2 S&T as critical determinant of development performance

in Nigeria
It is generally believed that S&T is a critical determinant of
development performance of any nation. In the context of this study,
this belief or opinion was subjected to test by asking respondents to
comment if S&T policy has been a critical determinant of development

performance in Nigeria. Their responses are presented in table 4.7
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Table 4.7 S&T as Determinant of Development Performance in
Nigeria.
S/N Response FMST FMARD FME Total
1 Yes 9 9 1 19
2 No 21 8 0 29
Total 30 *17(NR=1) |1 48

Source: Research study, 2004

The respondents were classified according to their parent ministry,
such as FMST, FMARD and FME. The total number that responded in
the affirmative that S&T is a critical determinant of development

performance was 19 compared to 29 that responded in the negative.

However, it is pertinent to observe that while 30% of the respondents
in FMST affirmed positively that S&T policy is a critical determinant of
development performance, 70% were of contrary opinion. The situation
in FMARD was quite different as 52.9% affirmed positively and 47.1%

offered a contrary opinion.

Comparatively, equal number of respondents (9) in FMST and FMARD
agreed that S&T policy has been a critical determinant of development
performance. For those with contrary opinion, 72.4% of the
respondents from FMST and 27.6% from FMARD believed that S&T
policy has not been a critical determinant of development performance

in Nigeria.
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Generally, 39.6% of the respondents agreed with the view that S&T
policy has been a critical determinant of development performance
while 60.4% disagreed. Their views were further subjected to chi-
square test in order to validate the relationship between S&T policy
and development performance. The findings were discussed in the
next chapter as well as the reasons given to support their affirmation or

not to the subject matter.

In an attempt to elucidate the respondents perception of the relevance
of S&T to national development, they were further asked to indicate if
they strongly agree or disagree to the fact that S&T policy generally
aims at enhancing competitiveness of an economy as well as fostering

economic growth. Their views are presented in table 4.8.

Table 4.8: Contribution of S&T Policy to Competitiveness and
Economic Growth

S/N Response No. of Respondents % Respondents
1 Strongly Agree 28 58.3
2 Agree 19 39.6
3 Disagree 1 2.1
4 Strongly Disagree 0 0
Total 48 (NR=1) 100.00

Source: Research study, 2004
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Of the 48 respondents, 58.3% strongly agreed while 39.6% just agreed
that S&T policy contributes to competitiveness and economic growth.
However, 2.1% disagreed with the view, while none of the respondents

offered a strong opinion to the contrary.

To further ascertain the role played by S&T policy in national
development of Nigeria looking at the time the first S&T policy was
enunciated and relating it to various development programmes
respondents were asked to comment whether or not they agree or
disagree with the view that the policy has not played a critical role to

national development. The responses are presented in table 4.9

Table 4.9: Role of S&T Policy on National Development of Nigeria

S/N Response FMST FMARD FME Total
1 Agree 23 13 0 36

2 Disagree 6 5 1 12

3 No Idea 1 0 0 1

4 Total 30 18 1 49

Source: Research study, 2004

The respondents were very blunt in their response as 76.7% of them
from FMST and 72.2% from FMARD agreed that S&T policy has not

played a critical role in national development of Nigeria.
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Generally, while 73.5% of all the respondents agreed, 24.5%
disagreed and 2.0% were not decisive. Their responses were further
subjected to chi-square test which is discussed in the next chapter

alongside the reasons given to support their response.

Relating demand for innovations in industry and agriculture as factors
responsible for emergence of impact-oriented S&T policy was
considered in the course of this study. It was in this light that
respondents were asked to comment if lack of demand for innovations
in industry and agriculture was responsible for inability of S&T to
impact on national development. Their responses are presented in
table 4.10.

Table 4.10 Impact of lack of Demand for Innovations in Industry
and Agriculture on National Development.

S/N Response FMST FMARD FME Total
1 Yes 17 8 0 25

2 No 12 9 1 22

3 No ldea 1 1 0 2

4 Total 30 18 1 49

Source: Research Study, 2004

There was a sharp divided opinion on this subject matter in all the 20
RlIs studied. For FMST, 56.7% agreed with the view that lack of

demand for innovation in industry and agriculture was responsible for
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inability of S&T to impact on national development, while 40.%

disagreed and 3.3% were not decisive.

The converse was the case with FMARD as 44.4% agreed, while 50%
disagreed and 5.6% were not decisive. Comparatively, greater number
of respondents (68%) from FMST agreed as against 32% from
FMARD. The situation was the same with those that disagreed.
Generally, however, 51.0% agreed while 44.9% disagreed and 4.1%

were not decisive.

Furthermore, their responses were subjected to chi-square test to
establish the relationship between societal demand for innovations and
national development. The findings and discussions were presented in

the next chapter.

In trying to determine the views of respondents on the impact of S&T
policy in addressing societal needs, they were asked to comment on
how regularly or not that the S&T policy is evaluated. Their responses

are presented in table 4.11
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Table 4.11: Evaluation of Impact of S&T Policy in Addressing
Societal Needs

S/N Responses No. of Respondents % Respondents
1 Regularly 2 4.1
2 Occasionally 19 38.8
3 Not at all 8 16.3
4 No Idea 20 40.8
Total 49 100.00

Source: Research Study 2004

The respondents gave varying views on this subject matter with 40.8%
of them not having an idea if the S&T policy was regularly evaluated or
not. While 38.8% of them felt that it was occasionally evaluated, 16.3%
were of the view that it is not at all evaluated while 4.1% believed that it

was regularly evaluated.

4.3.3 Societal Awareness of S&T Policy in Nigeria

The society has been reported to have a strong influence on direction
and evolution of science and technology in any nation. This influence
also helps to determine the level of national development and also,
sharpen the focus of S&T development. Prior to this study, there is the
common belief that Nigerian society is not aware of and do not
contribute to the formulation of S&T policy. It is therefore regarded that
the inability of S&T to impact on national development was as a result

of lack of social determinant of S&T.
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In order to ascertain that the Nigerian society is not aware of and do
not contribute to the formulation of S&T policy respondents were asked
to respond by agreeing or disagreeing with the view. The responses

are presented in table 4.12

Table 4.12: Lack of Awareness and Contribution of Nigerians to
S&T Policy Formulation

S/N Response FMST FMARD FME Total
1 Agree 20 15 1 36

2 Disagree 9 2 0 11

3 No Idea 1 1 0 2

4 Total 30 18 1 49

Source: Research Study, 2004

The analysis of the responses indicates that while 66.7% of
respondents from FMST agreed, 30.0% disagreed, while 3.3% were
not decisive. The same trend was observed with FMARD as 83.3%

agreed, 11.1% disagreed, while 5.6% were not decisive.

Generally, 73.5% of the respondents in the 20 RIs studied agreed that
the Nigerian society is not aware of and do not contribute to the
formulation of S&T policy, while 22.4% disagreed and 4.1% could not
make up their mind. In order to validate this finding, the responses
were subjected to chi-square test. The detail analysis and decision

reached were presented in the next chapter.
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4.3.4 Policy Process

In order to determine the ideal policy process to be adopted in

fashioning a national S&T policy framework, respondents were asked

to choose among the options of minor, major and integrated policy

processes. The responses are presented in table 4.13

Table 4.13: Ideal Policy Process for Adoption

S/N | Policy FMST | FMARD |FME | No of % Respondents
Process Respondents
1 Minor 14 3 1 18 36.7
2 Major 5 4 0 9 18.4
3 Integrated 11 11 0 22 44.9
30 18 1 49 100.0

Source: Research Study, 2004

The distribution of the responses is illustrated in figure 4.5. The

analysis shows that 44.9% of the respondents indicated that an

integrated approach to policy process formulation is ideal. This

approach implies developing new explicit strategy.

Figure 4.5 Ideal Policy Process
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However, 36.7% were of the view that restructuring of existing
programme or minor, policy process is ideal. Those that prefer major
policy process approach by designing and implementing important new
programmes were 18.4%. It is important to note that on institutional
bases, those from FMST prefer minor process (46.7%) to integrated
(36.7%) and major (16.6%). The converse was the case with
institutions under FMARD as 61.1% favoured integrated process to
major (22.2%) and minor (16.7%).

4.3.5 Collaboration between FMST and Key S&T Stakeholders

In fostering integrated approach to national development, S&T policy
must have wide reaching linkages with other pertinent sectors of the
economy. This demands strong collaboration between the Ministry
responsible for the formulation and implementation of the policy. It is in
recognition of the importance of the collaboration between Federal
Ministry of Science and Technology and other stakeholders including
policy makers, administrators, academicians, etc, that respondents
were asked to comment on their views. Also, the respondents were
requested to support their views with reasons. The responses are

presented in table 4.14.

Table 4.14: Collaboration between FMST and Key S&T
Stakeholders.

| SIN | Statement | FMST | FMARD | FME | No of Responde| %
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Respondents
1 Agree 21 4 0 25 51.0
2 Disagree 7 4 1 12 24.5
3 No. Idea 2 10 0 12 24.5
Total 30 18 1 49 100.0

Source: Research Study, 2004

While half of the respondents (51.0%) agreed that FMST has
effectively collaborated with other key S&T stakeholders, 24.5%
disagreed while 24.5% also, were not decisive. When analyzed on
Ministry bases, it was obvious that majority of respondents from
FMARD were very indecisive and could not agree or disagree.
However, equal number (22.2%) agreed and disagreed with the view
that FMST has effectively collaborated with other stakeholders. The
respondents from the FMST were different in their perception of the
level of collaboration between their Ministry and other stakeholders.
Those who strongly feel that FMST effectively collaborated with other
stakeholders were 70% while those that disagreed were 23.3% and
6.7% were not decisive. The various reasons given to support their

view were discussed in the next chapter.

4.4 SCIENCE AND TECHNOLOGY LITERACY
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Although the Nigerian nation increasingly depends on science and
technology for its development, however its citizens are ill-equipped to
make well informed opinions and decisions about S&T. This implies
that at the heart of science and technological society which
characterizes the Nigerian nation lies an unacknowledged paradox.
There is an existing view that adults and children alike have a limited
understanding of the essential characteristics of science and
technology as well as how it influences the society and how people do
influence its development. In order to ascertain the validity of the
above observations, respondents were requested to express their
opinion on how strongly they agree or disagree with certain statements
relevant to S&T literacy. Eight valid questions were asked and the

responses are presented in table 4.15.

Table 4.15: Level of Appreciation of S&T Literacy

A Statement Poor Understanding of essential characteristics of S&T
S/N | Response FMST FMARD FME Decision(Net
Response)
1 Strongly 0 0 0
Disagree
2 Disagree -6 -5 0
3 Agree +9 +5 +1
4 Strongly Agree +14 +7 0
Net No. of Resp. | 17 (N.R =1) *7T(NNR=1) |1 25 agreed
B Statement Poor Understanding of influence of S&T on Society
S/N | Response FMST FMARD FME Decision(Net
Response)
1 Strongly -2 -2 0
Disagree
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2 Disagree -4 -3 -1
3 Agree +9 +7 0
4 Strongly Agree +15 +5 0
Net No. of Resp. | 18 7 (N.R =1) -1 24 agreed
C Statement S&T Policy has not recognized the need for technology
literacy
S/N | Response FMST FMARD FME Decision(Net
Response)
1 Strongly -16 -3 0
Disagree
2 Disagree -6 -8 -1
3 Agree +5 +4 0
4 Strongly Agree +3 +1 0
Net No. of Resp. |-14 -6 (N.R=2) |-1 -21 disagreed
D Statement Not well equipped to make well-informed decision on
S&T
S/N | Response FMST FMARD FME Decision(Net
Response)
1 Strongly -5 -6 -1
Disagree
2 Disagree -3 -3 0
3 Agree +6 +3 0
4 Strongly Agree +15 +5 0
Net No. of Resp. | 13 -1(NNR=1) |-1 11 agreed
E Statement Policy makers pay little attention to S&T education
S/N | Response FMST FMARD FME Decision(Net
Response)
1 Strongly -2 -1 0
Disagree
2 Disagree -6 0 0
3 Agree +9 +6 +1
4 Strongly Agree +13 +10 0
Net No. of Resp. | 14 *15(N.R=1) |1 30 strongly
agreed
F Statement Lack of attention to technology Literacy
S/N | Response FMST FMARD FME Decision(Net
Response)
1 Strongly -1 0 0
Disagree
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2 Disagree -10 -2 0
3 Agree +12 +7 +1
4 Strongly Agree +7 +7 0
Net No. of Resp. | 8 12 (N.R=1)| 1 21 agreed
G Statement S&T policies are not people oriented/ market driven
S/N | Response FMST FMARD FME Decision(Net
Response)
1 Strongly -7 0 0
Disagree
2 Disagree -3 -2 -1
3 Agree +9 +14 0
4 Strongly Agree +11 +1 0
Net No. of Resp. | 10 13(NNR=1]1 22 agreed
H Statement S&T Policies cannot guide national development
efforts
S/N | Response FMST FMARD FME Decision(Net
Response)
1 Strongly Disagree | -23 -12 -1
2 Disagree -5 -5 0
3 Agree +1 0 0
4 Strongly Agree +1 0 0
Net No. of Resp. | -26 -17(N.R=1) | -1 -44 strongly
disagree

Source: Research study, 2004

The analysis of the respondent’s views is summarized as follows:

S/N | Statement Decision

A There is poor understanding of | 25 respondents agreed
the essential characteristics of positively with the
S&T. statement.

B There is poor understanding of | 24 respondents agreed also
how S&T influences the society | with the statement
and its development.

C The S&T policy in Nigeria has 21 respondents disagreed
not recognized the need for completely with the
technological literacy. statement

D Nigerians are not equipped to 11 respondents agreed with
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make well-considered decisions
about S&T.

the statement. While more
of the respondents from
FMST agreed those from
FMARD and FME
disagreed.

Most policy makers at the
Federal and State levels paid
little or no attention to S&T
education

30 respondents agreed with
the statement.

There is lack of attention to
technology literacy among policy
makers.

21 respondents agreed with
the statement.

S&T policies in Nigeria are not
people oriented, market-driven
and job-creation.

22 of the respondents
agreed with the statement.

S&T policies cannot guide
national development efforts.

44 of the respondents
strongly disagreed with the
statement.

Net Response could be —ve or+ve.

For all the statements made, the greater majority of respondents
agreed that there were limitations to the understanding of S&T among
Nigerians. The distribution of the responses is well illustrated in

figure 4.6.
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FIGURE 4.6 Level of Appreciation of S&T Literacy
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Furthermore, the study tried to elucidate the level of perception of
policy makers on the importance of S&T to development. Respondents
were asked if enough legislations on S&T education and technology
literacy have been carried out by the National Assembly. It is believed
that since the respondents are key internal S&T stakeholders, they
must be well informed of any such legislation. Their responses are

presented in table 4.16
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Table 4.16: Legislation on S&T Education and Technology

Literacy
S/N | Response | FMST | FMARD | FME | No. of %
Respondents | Respondents
1 Yes I 0 0 I 14.3
2 No 14 8 0 22 44.9
3 No. Idea 9 10 1 20 40.8
Total 30 18 1 49 100.0

Source: Research Study, 2004

The analysis of the response shows that 44.9% were of the view that
the National Assembly in Nigeria has not passed significant number of
bills on science and technology, including S&T education and
technology literacy. It is pertinent to note that 40.8% were ignorant of
what the legislators were doing in respect of legislation on S&T. Those
that were of the view that legislators have passed some bills on S&T
are only 14.3%. To this group, were asked to indicate if any of the bills

has been passed into law in the past five years.

The pattern of response also reflected the earlier observation of
ignorance among the respondents as 58.1% of them were not sure.
Those that were of the view that none of the bills have been passed
into law were 34.9% while 7% believed that some bills have been
passed into law. It is obvious that there was lack of awareness in this
area as scientists and researchers seems not to know what policy

makers are doing that currently affects their operational activities.
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Table 4.17: Bills on S&T Passed into Law

S/N | Response FMST FMARD FME | No., of %
Respondents | Respondents
1 Yes 3 0 0 3 7.0
2 No 11 4 0 15 34.9
3 No. ldea 14 10 1 25 58.1
Total 28(NR=2) | 14(NR=4) |1 43 100.0

Source: Research study, 2004

In order to validate this finding, respondents were asked to assess the
legislators in order to ascertain if or not they are technologically literate
or lack understanding of S&T. The essence of this question is to
enable the researcher find out the reason why not much legislations on
S&T have been carried out. The responses are presented in table
4.18.

Table 18: Assessment of Legislator’s, Technology Literacy

S/N | Level of FMST | FMARD | FME | No., of %
Literacy Respondents | Respondents

1 Technologically | 4 1 0 5 11.6
Literate

2 Technologically | 2 1 0 3 7.0
llliterate

3 Lack 22 12 1 35 81.4
understanding
of S&T
Total 28 14 1 43 100.0

(NR=2) | (NR=4)

Source: Research study, 2004
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Analysis of the responses shows that 81.4% of the respondents
believed that the legislators lack understanding of S&T and perhaps,
that account for the limited legislation on S&T. When further asked if
they were convinced that the legislators were aware of the existence of
a national S&T policy, majority (54.2%) affirmed positively that the
legislators were in the knowledge of the existence of S&T policy (table
4.19).

Table 4.19: Awareness of the Existence of National S&T Policy

SIN Response | FMST | FMARD FME | No., of %
Respondents Respondents
1 Yes 20 6 0 26 54.2
2 No 3 1 0 4 8.3
3 No. ldea 7 10 1 18 37.5
Total 30 17(NR=1) | 1 48 100.0

Respondents from FMARD (58.8%) were not sure if the legislators
were aware or not and those in this category account for 37.5% of the

overall number of respondents that lack idea of the issue at stake.

4.5 NATURE OF R&D FOCUS OF RESEARCH INSTITUTES

The study also attempts to evaluate the impact of researches carried
out by research institutions in Nigeria on national development. To this
end, it became necessary to primarily identify the nature of research

orientation of the RIs whether they are mission oriented, scientific
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institutional research or purely academic research. The responses are

presented in table 4.20

Table 4.20: Nature of Research Orientation

S/N | Research FMS | FMARD | FME | No. of %
Orientation T Respondents | Respondents

1 Mission Oriented | 22 15 1 38 77.6

2 Scientific 6 3 0 9 18.4
Institutional
Research

3 Academic 1 0 0 1 2.0
Research

4 Others 1 0 0 1 2.0
Total 30 18 1 49 100.0

Source: Research Study, 2004

The analysis as illustrated in figure 4.7 shows that virtually all the Rls
(77.6%) surveyed are mission oriented institutions. This implies that
they were established with specific mission and mandates in a

particular area or sector of national importance.
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FIGURE 4.7 Nature of Research Orientation
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Those that are scientific and institutionally based are very few (18.4%).
Most of them do not carry out academic research except very few

(2.0%) that have academic training as integral component of their

mandate.

In order to determine the nature of researches, either as applied, basic
research or both, respondents were asked to indicate which of these

R&D services they carry out. Their responses are presented in table
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Table 4.21: Type of R&D Service that Target Market-Needs

SIN | R&D Service | FMST FMARD | FME | No. of %
Respondents | Respondents
1 Applied 18 4 0 22 46.8
research
2 Basic 0 0 0 0 0.0
research
3 Both 10 14 1 25 53.2
Total 28 18 1 47 100.0
(NR=2)

Source: Research Study, 2004

The analysis is well illustrated in figure 4.8.

Figure 4.8 Types of R&D Service that Target Market Needs
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Applied research (46.8%) is more prominent R&D focus than basic
research (0.0%). However, 53.2% of the respondent believed that they

carry out both applied and basic research. For RIs under FMST,
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majority of the respondents (64.3%) indicated applied research as their
main focus compared to basic research. However, 35.7% were of the
view that they carry out both applied and basic research. Their opinion
was similar to what obtained in the Rls under FMARD (77.8%).

The respondents were further asked to identify the major beneficiaries
of their research activities. Their responses are presented in table

4.22.

Figure 4.9 Beneficiaries of Research Activities
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Table 4.22: Beneficiaries of Research Activities

S/N | Beneficiaries FMST | FMARD | FM | No. of %
E Respondents | Respondent
S
1 Public sector 15 16 1 32 65.3
2 Government 5 0 0 5 10.2
3 Private Sector 10 2 0 12 24.5
Total 30 18 1 49 100.0

Source: Research Study, 2004

The analysis (figure 4.9) of the responses indicates that the public
sector (65.3%) is the major beneficiary, followed by the private sector
(24.5%) and the government (10.2%). The public sector is the major
beneficiary of researches carried out by RIs under FMARD (88.9%),
while the private sector account for only 11.1%. However, for RIs
under FMST, while the public sector account for 50%, the private

sector account for 33.3% while the government account for 16.7%.

In all the RIs surveyed, there was minimal relationship with the private
sector which indicates that researches carried out by them were not
likely to be private-sector driven. In order to further substantiate the
view that need or market-driven research is lacking in the country,

respondents were asked to comment on their views.
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Table 4.23 presents the responses and the analysis shows that the
respondents from FMST were almost unanimous (75.0%) in their

agreement to lack of need or market-driven R&D.

Table 4.23: Need or Market-Driven Research

S/N | Response FMST | FMARD | FM | No. of %
E Respondents | Respondents
1 Agree 21° 7 0 28 63.6
2 Disagree 7 8 1 16 36.4
Total 28 15 1 44 100.0
(NR=2) | (NR=3)

Source: Research study, 2004

Respondent from FMARD that disagreed were 53.3% as against
46.7% that agreed. For all the RIs studied, 63.6% agreed while 36.4%
disagreed. These findings further confirmed an earlier one that
revealed lack of effective patronage and linkage between RIs and the
private—sector who were considered the major beneficiaries of R&D.
The reasons given by the respondents to justify their views were

further discussed in the next chapter.

The desirability for a separate national R&D policy has been stressed
at different fora and in many literatures on national R&D in Nigeria. The
proponents argued that a National R&D policy distinct from the S&T
policy will be able to strengthen R&D in the country irrespective of the

implementing agency, research institution and ministry.
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Even, some suggested the establishment of an “Agency” or “Council’

to coordinate all R&D activities in the country. It is against this

background that the respondents were requested to give their opinion

whether or not a national R&D policy distinct from S&T is desirable.

Table 4.24 shows the responses from the RIs surveyed.

Table 4.24: Desirability For a Separate National R&D Policy

S/N | Response | FMST FMARD |FME | No. of %
Respondents | Respondents
1 Yes 11 10 1 22 46.8
2 No 18 7 0 25 53.2
Total 29 17 1 47 100.0
(NR=1) | (NR=1)

Source: Research study, 2004

The analysis indicates that majority of the respondents from FMARD

(58.8%) agreed with the view while 41.2% disagreed. The converse

was the case with respondents from FMST as 62.1% disagreed while

37.9% agreed. This is understandable, judging by the fact that they

belong to the Ministry of Science and Technology. They argued that

any removal of R&D policy from the national S&T policy will render

such policy inconsequential. However, the aggregate response shows

that 53.2% disagreed while 36.8% agreed and various reasons were

given by the respondents to justify their views. These were effectively

discussed in the next chapter.
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4.6 ROLE OF RESEARCH, SCIENCE AND SCIENTISTS IN A
SOCIETY
The social function of science and technology revolves round the
impact research, science and scientists themselves can make on the
society. To really appreciate how the researchers, scientist and policy
makers perceive S&T as a veritable instrument of development, certain
statements were made for their comments on whether they strongly
agree or disagree. Table 4.25 present the responses to the statements

and the net response or decision reached from the analysis.

Table 4.25: Role of Research, Science and Scientists in Society

A Statement Science contributes to development
S/N | Response FMST FMARD FM | Decision(Net
E Response)
1 Strongly Disagree | 0 0 0
2 Disagree 0 0 0
3 No. Idea 0 0 0
4 Agree 0 +2 0
5 Strongly agreed +30 +16 +1
Net no of resp. 30 18 1 49 strongly
agreed
B Statement Science knowledge is universal
S/N | Response FMST FMARD FM | Decision(Net
E Response)
1 Strongly Disagree | -2 0 0
2 Disagree 0 -1 0
3 No. Idea 2 5 0
4 Agree +3 +4 0
5 Strongly agreed +23 +8 1
Net no of resp. 24 11 1 36 strongly
agreed
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C Statement Science should firstly produce knowledge
S/N | Response FMST FMARD FM | Decision(Net
E Response)
1 Strongly Disagree | -1 0 0
2 Disagree -5 -2 0
3 No. Idea 3 3 0
4 Agree +8 +7 0
5 Agree Strongly +12 +6 1
Net no of resp. 14(NR=1 |11 +1 | 26 Agree
)
D Statement Science should mainly lead to useful
innovations
S/N | Response FMST FMARD FM | Decision(Net
E Response)
1 Strongly Disagree -3 -0 0
2 Disagree -3 -7 0
3 No. Idea 2 0 0
4 Agree +5 +4 0
5 Strongly agree +17 +7 +1
Net no of resp. 16 4 1 21 Agreed
E Statement Researchers should have entrepreneurship
skills
S/N | Response FMST FMARD FM | Decision (Net
E Response)
1 Strongly Disagree | -7 0 0
2 Disagree -2 0 0
3 No. Idea 9 4 0
4 Agree +4 +9 +1
5 Strongly agree +8 +5 0
Net no of resp. 3 14 1 18 Agree
F Statement Science is public knowledge
S/N | Response FMST FMARD FM | Decision(Net
E response)
1 Strongly Disagree -10 -4 0
2 Disagree -10 -2 0
3 No. Idea 2 2 1
4 Agree +4 +5 0
5 Strongly agree +2 +5 0
Net no of resp 14(NR=2) | 14 1 -10 Disagree
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G Statement Researchers are free to chose their research
topics
S/N | Response FMST FMARD FME | Decision(Net
response)
1 Strongly Disagree -12 -7 0
2 Disagree -3 -4 0
3 No. Idea 5 2 0
4 Agree +7 +5 +1
5 Agree Strongly +3 0 0
Net No. of resp. 5 -6 +1 -10 disagree
H Statement Researchers should produce marketable
goods
S/N | Response FMST FMARD FME | Decision(Net
response)
1 Strongly Disagree -6 0 0
2 Disagree -2 -5 -1
3 No. Idea 4 0 0
4 Agree 4 3 0
5 Agree Strongly 14 10 0
Net No. of resp 10 8 -1 17 Agreed
I Statement Research problems are set by clients
S/N | Response FMST FMARD FME | Decision
(Net
response)
I Strongly Disagree | -4 0 0
2 Disagree -3 -3 0
3 No. Idea 5 3 0
4 Agree +5 +2 +1
5 Agree Strongly +13 +10 0
Net No. of resp 11 9 1 21Agreed
J Statement Research topics are set by sponsors
S/N | Response FMST FMARD FME | Decision(Net
response)
1 Strongly Disagree | -3 -4 0
2 Disagree -2 -1 0
3 No. Idea 8 4 0
4 Agree +8 4 0
5 Agree Strongly +9 +5 +1
Net No. of resp 12 4 1 17 Agreed
K Statement Research topics are set by parent Ministry
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S/N | Response FMST FMARD FME Decision
Net
response)

1 Strongly Disagree | -7 -8 0

2 Disagree -3 -3 0

3 No. Idea 7 4 1

4 Agree +5 +2 0

5 Agree Strongly +8 +1 0

Net No. of resp 3 -8 0 -5 disagree

Source: Research Study, 2004
e Resp. No. 3 attract zero score in all cases

A summary of the statements and the net responses is presented

below. The analysis is well illustrated in figure 4.10

Summary of Findings on Role of Research, Science and Scientists

S/N | Statements Net Response

A Science contributes to development 49 respondents strongly agreed

B Science knowledge is universal 36 respondents agreed

C Science  should firstly  produce | 26 respondents agreed
knowledge

D Science should mainly lead to useful | 21 respondents agreed
innovations

E Researchers should have | 18 respondents agreed
entrepreneurial skills

F Science is public knowledge 10 respondents disagreed

G Researchers are free to chose their | 10 respondents disagreed

research topics

H Researchers should produce | 17 respondents agreed
marketable goods

Research problems are set by clients | 21 respondents agreed

I

K Research topics are set by sponsors 17 respondents agreed
L Research topics are set by parent |5 respondents disagreed
Ministry

*Net Response could be +ve or —ve
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FIGURE 4.10 Role of Research,Science and Scientist in

Society
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Analysis of the responses shows that while many of the statements
were agreed to by the respondents they disagreed with the following
three statements:

a. Science is a public knowledge,

b. Researchers are free to chose their research topics and

c. Research topics are set by parent ministry.

The two statements (b&c) confirm the earlier view that research topics
should be determined by client based on needs. Also, that sponsors of

research influence the research topics.
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Among the respondents, there were some differences in their views
expressed over certain statements. For instance, on the issue that
“science is a public knowledge,” while 71.4% of respondents from
FMST disagreed with the view, 55.6% of respondents from FMARD

agreed with it. However, the net response was that 21.3% disagreed.

A similar observation was made in respect of the issue of research
topics set by parent ministry. While 43.3% of respondents from FMST
agreed, 61.1% of those from FMARD disagreed leading to a negative
net response of 10.2% (disagreed). Even, within the Ministry, there
was strong divided opinion concerning certain statements. A typical
example was also on the issue of research topics set by parent
ministry. For FMST, 33.3% disagreed with the view while 43.3%

agreed, which was a sharp contrast.

The weaknesses often complained of concerning the operations of
research institutions in the country were evaluated in order to
determine the prospects of impacting on national development.
Several gquestions relating to collaboration with productive sector,
commercialization of R&D, funding, setting of targets and goals,
monitoring and evaluation of R&D, mandates, remuneration,
information dissemination, linkages with SMEs and exploitation of R&D
results by SMEs were asked. The responses are presented in table
4.26.
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Table 4.26: Assessment of Weaknesses of RIs.

A Statement RlIs do not collaborate with productive sector
S/N | Response FMST FMARD FME Decision(Net
Response
1 Strongly Disagree | -2 0 0
2 Disagree -1 -4 -1
3 No. Idea 3 4 0
4 Agree +10 +6 0
5 Agree Strongly +14 +4 0
Net No. of Resp. |21 6 -1 26 Agreed
B Statement RIs lacks capacity to commercialize researches
S/N | Response FMST FMARD FME Decision(Net
Response
1 Strongly Disagree | -8 -4 0
2 Disagree -2 -5 -1
3 No. Idea 1 2 0
4 Agree +7 +3 0
5 Agree Strongly +12 +3 0
Net No. of Resp. |9 -3(NR=1) -1 5 Agreed
C Statement RIs funded by public fund are under-funded
S/N | Response FMST FMARD FME Decision(Net
Response
1 Strongly Disagree | 0 -2 0
2 Disagree 0 0 0
3 No. Idea 0 0 0
4 Agree +2 +1 0
5 Agree Strongly +28 +15 +1
Net No. of Resp. | 30 14 1 45 strongly
disagree
D Statement Target and goals are not set for performance
S/N | Response FMST FMARD FME Decision(Net
Response
1 Strongly Disagree | -1 -1 0
2 Disagree -6 -5 0
3 No. Idea 5 2 1
4 Agree +4 +4 0
5 Agree Strongly +13 +6 0
Net No. of Resp. | 10(NR=1) 4 0 14 Agreed
E Statement Lack of effective monitoring and evaluation

143




S/N | Response FMST FMARD FME Decision(Net
Response
1 Strongly Disagree | -6 0 0
2 Disagree -2 -1 0
3 No. Idea 4 4 0
4 Agree +6 +7 +1
5 Agree Strongly +12 +6 0
Net No. of Resp. | 10 12 1 23 Agreed
F Statement RlIs mandates are wide with diffused focus
S/N | Response FMST FMARD FME Decision(Net
Response
1 Strongly Disagree | -6 -7 0
2 Disagree -5 -6 0
3 No. Idea 7 0 0
4 Agree +5 +4 0
5 Agree Strongly +7 +1 +1
Net No. of Resp. |1 8 1 -6 disagree
G Statement Remuneration in RlIs are inadequate
S/N | Response FMST FMARD FME Decision(Net
Response
1 Strongly Disagree | -1 -1
2 Disagree -3 0
3 No. Idea 1 2
4 Agree +4 +2
5 Agree Strongly +21 +12 +1
Net No. of Resp. |21 13(NR=1) 1 35 strongly
disagree
H Statement Rls are weak in information dissemination
S/N | Response FMST FMARD FME Decision(Net
Response
1 Strongly Disagree | -3 -1
2 Disagree -3 -1
3 No. Idea 5 5
4 Agree +11 +4 +1
5 Agree Strongly +8 +7
Net No. of Resp. | 13 9 1 23 Agreed
I Statement No Linkage between RIs and SMEs
S/N | Response FMST FMARD FME Decision(Net
Response
1 Strongly Disagree | -1 0 0
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2 Disagree -1 0 0
3 No. Idea 6 1 0
4 Agree +7 +2 0
5 Agree Strongly +7 +2 0
Net No. of Resp. | 12(NR=8) 4(NR=13) N.R=1 16 Agreed
J Statement SMEs cannot exploit R&D due to finance
S/N | Response FMST FMARD FME Decision(Net
Response
1 Strongly Disagree | -1 -0 0
2 Disagree 0 -1 -1
3 No. Idea 4 4 0
4 Agree +9 +4 0
5 Agree Strongly +16 +3 0
Net No. of Resp. | 14 6(N.R=6) -1 29 Agreed

Source: Research Study, 2004
Resp. no.3 attract zero score in all cases

Summary of Findings on Assessment of Weaknesses of RIs

S/N | Statements Net Response

A RIs do not collaborate with productive | 26 respondents agreed
sector

B RlIs lacks capacity to commercialize | 5 respondents agreed
R&D results

C RIs are grossly under-funded by | 45 respondents agreed strongly
Government

D Targets and goals are not set for | 14 respondents agreed
performance evaluation

E RIs lack effective monitoring and | 23 respondents agreed
evaluation of performance

F RIs mandates are wide with diffused | 6 respondents disagreed
focus

G Remuneration in Rls are inadequate 35 respondents agreed strongly

H RIs are weak in information | 23 respondents agreed
dissemination

I No linkages between RIs and SMEs 16 respondents agreed

J SMEs cannot exploit R&D results due | 29 respondents agreed

to lack of finance and expertise

Net response could be +ve or —ve
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The summary reflecting the statements and responses is presented

below.

The analysis is further illustrated in figure 4.11

FIGURE 4.11 Assessment of Weaknesses of RIs
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In the analysis of the responses, the trend shows that majority of the
respondents agreed with the view that Rls in Nigeria were weak to
carry out the above identified functions. The only exception were they
disagreed was on the issue of their mandates being wide with diffused

focus, resulting in ineffectiveness. This is understandable from the
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emotional point of view. However, it is pertinent to point out that on the
issue of mandates; opinions were divided among the respondents from
different Ministries. While 36.7% disagreed with this statement in the
case of FMST, 40% agreed. The outcome of the net response was
influenced by responses from FMARD as 72.2% disagreed. It is
important to note the strong response to issues bothering on funding of

research and remuneration in RIs.

In all the Ministries, the responses were overwhelming, almost 100% in
the case of poor funding. Similar observation was made in respect of
remuneration. While 83.3% of respondents in FMST agreed completely
that remuneration in RIs were inadequate. 82.4% of respondents in
FMARD held the same view. Other issues that should be considered

based on the outcome of the analysis include the following:

collaboration with the productive sector;
effective monitoring and evaluation;

weak information dissemination and

o o T p

inability of SMEs to exploit R&D results.

Apart from poor funding and remunerations, these issues ranked high
in the order of responses. For instance, 80% of respondents in FMST
agreed that RIs do not collaborate effectively with the productive sector

as well as 55.6% of respondents from FMARD.
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On the issue of effective monitoring, 60% of respondents from FMST
and 72.2% from FMARD agreed that there was lack of effective
monitoring and evaluation of performance on continuous basis. With
respect to information dissemination, the responses were almost
uniform as 63.3% of those in FMST and 61.1% of those in FMARD
agreed to the existence of weak information dissemination in RIs. On
the issue of exploiting R&D results by SMEs the responses showed a
certain pattern as the RIs under FMST deal more with SMEs than Rls
under FMARD. This explains why 83.3% of respondents from FMST
completely agreed that SMEs were financially weak and lack expertise

to exploit R&D results relative to 58.3% of respondents from FMARD.

4.7 STRATEGIES FOR STRENGTHENING R&D CAPACITY

BUILDING IN RESEARCH INSTITUTIONS
The importance attached to capacity building in R&D was realized in
this study, hence the need to field questions that will elicit appr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>