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Abstract

Science and Technology remains unarguably the fulcrum on which advancement, progress and
improvement in all sectors of any economy revolves while entrepreneurship through learned ingenuity
galvanizes and optimizes the opportunities, innovations, skills and competencies derivable from the
former for product development, commercialization and wealth creation. The growing incidence of
youth unemployment and general poverty level in Nigeria calls for a serious rethinking of the capabilities
and capacity of the graduates of Science and Technology. It is against this background that the paper
examined entrepreneurship, science and Technology as major drivers of the economy and national
development. It reviewed the current system of education and its inherent inadequacies that preciude
practical application and foray into entrepreneurship. The paper distilled practices prevalent in
emerging economies of Asian countries with a view to extrapolating such lessons as a model of adoption
for the crystallization of sustainable entrepreneurship in the Nigerian Science and Technology
education. The issues of curriculum, pedagogy, manpower, infrastructure, attitudes, orientation and
funding were discussed as critical preconditions for the emergence of effective entrepreneurship in
Science and Technology. The paper concluded that the entrenchment of entrepreneurship in Science
and Technology education would rekindle the interest of the millennia in the enrolment of the
disciplines. It would result in a departure from theoretical knowledge to empowerment for wealth
creation and practical solution -to societal problems. Some recommended solutions include
establishment of incubation hubs, industry partnership, strengthening of compulsory internship,
international exchange programmes, product development and commercialization policies, special
legislations and corporate social responsibility initiatives.

Keywords: Entrepreneurship, Science and Technology, Education, Wealth creation, National
development, Graduate self —reliance.

l.Introduction

Countries that pay lip service to,or sideline science and technology have unwittingly endorsed their
gradual extinction and irrelevance in the comity of global economies. Twenty first century knowledge
society is driven by the discoveries and application of scientific and technological principles for
inventions, innovation and development. Gabriel Benjamin (2014) averred that the endowment of
natural resources is desirable but not a sufficient condition for wealth creation and national
transformation noting that it is science and technology through entrepreneurship that can convert
natural resources into valuable goods and services for economic development and improved quality of

life.
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capabilities are fundamental

National Research Council (2006) noted that science and technology (S&T) ge on

for social and economic progress of countries and decried the inability of African nations to Ie'«f(.?ra
these for industrialization and combating local challenges. In a sharp contrast, the Asian nathﬂS. are
aggressively pursuing and integrating S&T and becoming major actors in the global market (The National
Science Foundation, 2007). Over dependence on importation and consumption of foreign goods and
services with resultant loss in foreign exchange are traceable to deficiency in science and technology

entrepreneurship.

discoveries provided by science
lue addition and
ssion of

The motivation and ingenuity to take advantage of opportunities and
and technology and translate same into products and services for wealth creation, va
betterment of society arc the pivotal roles of entrepreneurship. It transcends mere posseé
degrees in science and technology. Entrepreneurship undertakes the creation, organization, ownership
and risk of business outfits with the aim of generating requisite value and profits. Entrepreneurship is
seen as a principal engine for economic growth and wealth creation as well as crucial for providing

variety of employment opportunities (Oteh, 2009).

There is need to stem the high unemployment or under-employment rate of science and technology
graduates. The situation where these graduates are struggling for employment in banks, civil service,
and other unrelated sectors is a clear evidence of under-utilization of potentials. Adeyemo, Ogunleye,
Oke and Adenle (2010) noted the alarming proportion of unemployment for graduates of science and
technology in Nigeria. The concerns to solve the problem prompted the Federal Government under the
UNESCO assistance to reform Nigeria’s Science and Technology in 2004 to introduce entrepreneurship in
the University Curricula. It was envisaged that the inclusion of entrepreneurial education would provide
necessary impetus for science graduates to start businesses related to their fields of specialization. The
fundamental question would be? To what extent are these lofty objectives realized in Nigeria? Do the
graduates have sufficient capabilities derivable from their training to venture into entrepreneurship?

-

2. Teaching of Science and Technology in Nigeria

The teaching of science and technology requires a perfect blend of theory and practices culminating in
exploration and experimentation. Hornby (2010) conceptualized science as knowledge of principles and
causes, which can be tested to ascertain their truth. The delivery method and pedagogy must be
problem based, learner- centred and participatory to spark off and sustain genuine love for the subjects
in the students. The dearth of science and technology entrepreneurship in Nigeria is traceable to the
poor teaching and learning of the subjects. Do the classroom and laboratory interaction lend themselves
to practical solution of societal problems and the motivation as well as capacity to start businesses along
the line of scientific discoveries. The approach must be devoid of rote memorization and regurgitation of
sbstract facts. National Teachers Institute (2010) agreed that the current teaching of science and
technology subjects in Nigeria is defective attributing the inadequacies to inadequate infrastructure and
learning environment, skipping unfamiliar concepts or area by the teacher, inability to organize practical
activities for the students, brushing the students to complete the syllabus etc.

Apart from the entrepreneurship programme under the General studies, no faculty of science and
technology in the country seem to have integrated entrepreneurship courses into its curriculum. Brown
(2012) highlighted basic hindrances to entrepreneurship education in Nigeria Universities as: lack of
entrepreneurship teachers, materials and equipment, poor enterprising culture, inadequate facilities
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3. Asian Nations and Science - Technology Entrepreneurship

Astan L .?s ’ reglorjal entity perceive the development of science, technology and inn vation as
critica| for th'e'ur economic growth and have entrenched the establishrr;ent of scii;:e mld r(:»chnolbgv
Parks o factlltate.growth of start —up businesses and entrepreneurship in the ‘ar;af of artificial
intelligence, robotics, biotlechnologvr virtual reality, internet of things efc The parks )3;30 px;)t'at
qational levels such as India Science and Technology Entrepreneurs Park Chinese indonesia, hailand
and others.‘ The parks. provide central platforms for incubation of ildeas pr,oducr development,
commerciallzatlon.fUﬂdmg, marketing, state-of-the-art facilities and infrastruct'ure (Economic and Social
commission for Asia and the Pacific 2017). Asian countries provide full scholarship to thet citizens 1O
study science and technology in the United States, Canada and United Kingdom as well as ensuring
enabling home environment for enterprise development (Baark, Erik, 2005, British Council, 2014). The

Asia model clearly shows ready platform to nurture science and technology entrepreneurial ideas and
der to ensure that the current

propels greater enrolment into the disciplines as a national priority. In or
econditions

momentum towards entrepreneurship does not become mere national slogan certain pr
must be in a place to guarantee effective implementation.

4. Preconditions for Effective Science and Technology Entrepreneurship Education

The issues to be addressed as matters arising from the current systemic inadequacies of Nigerian system

and lessons from the Asian countries include:

Curriculum

The reliance on the GST 1 Unit course on entrepreneurship to foster capacity for seeking business

opportunities and establishing requisite enterprises in science and technology related arears is grossly
inadequate. There is need to design appropriate courses that will engender creative business sotution
to local problems and integrate same into the general curricula. Some courses may be audited from
management and social sciences t0 enrich the capability of the graduates. Itis possible for graduates of
chemistry, microbiology through training from robust curricula to be able to develop businesses having
products, in the areas of cosmetics,

health products, fertilizers, animal feeds, biopesticides,
pharmaceuticals, foods and nutrition.

Pedagogy

The system of copious dictation and solving problems by the teacher while students passively follow is
anachronistic. A problem based learning approach is advocated to ensure

not only unproductive but
.olve identified problem. This method

active participation by students in applying pringiples (0
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transcends the traditional lecture mode and requires more preparation and resources to facilitate and

support group learning.
Manpower Requirement

Introduction of new curriculum and pedagogy without corresponding training for the available
manpower is usually an exercise in futility. Lecturers would usually skip topics in which they have not
sufficient mastery, or materials for effective delivery. It therefore behooves relevant authorities to plan
workshops to update the knowledge base of teachers to be in tandem with new contents and
techniques.This is vital as the quality and competency of the teachers determine effectiveness.

Requisite Infrastructure

Studies have reported the non-availability of basic science laboratories and facilities in most schools
(Nnorom 2012; Eya and Elechi 2011; Aliyu 2006 and Oriade 2008). It would be absurd prospecting for
scientific discoveries and entrepreneurship in the absence of enabling equipment, facilities, and
standard laboratories, Basic infrastructure becomes an irreducible minimum requirement for effective
science and technology education.

Funding

Science and technology entrepreneurship is capital intensive hence prospective entrepreneurship in this
regard would want to be assured of possible sources of funding before venturing out. The economy
must therefore provide necessary incentives to attract appropriate sponsors and investors. This stems
from the fact that one of the major issues in effective entrepreneurship is financing the enterprise.
Young start-ups find the process of securing Loan in Nigeria considerably tedious.

Attitudes and Orientation

The perception of education in Nigeria is geared towards employability. Parents and schools advise
prospective graduates to choose courses that lead to employment in the public sector, private
organizations and multi-national corporations. This attitudinal disposition undermines self-employment
and entrepreneurship. Most curricula only prepare graduates for employability and thus reinforce the
low tendency for business enterprise. In some quarters it is viewed with stigma as inability or lack of
connection to secure juicy employments. There is need for reorientation to accept entrepreneurship as
a global driver of sustainable wealth and national development. Perpetuating science and technology

entrepreneurship in Nigeria would require some strategies.

5. Recommended strategies -
5.1 Incubation and Accelerator Hubs

There is need to build, popularize and strengthen incubator and accelerator hubs to assist budding
startups with funding, access to mentors, knowledge and expertise to nurture the new outfits. There
should be annual competitive proposals from science and technology graduates to the incubators for
intervention to be determined on merit and viability of projects. This practice will spur and encourage
youths into entrepreneurship. Few of such hubs in Nigeria currently include Passion incubator, IDEA, Co-
creation hub, 440NG, Leadpath Nigeria We novation Hub and Spark Accelerators (Anibe Idaji, 2017).
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5.2.Industry Partnership

pasis. There could be annual exhibitions

] . on campus .
services to further stimulate the entrepre Pus where cognate firms showcase their products and

neurial acumen of the students.

5.3.International Exchange Programmes

Nigeria studen'ts need international exposure to benchmark and learn from scientifi -
de;e;:z:‘;i;:::o:g; ;‘1\23:;‘3(1 (c:jott)mtries. Faculties should ensure that theirsgi:i':r:tcsagnodc:: ‘;::‘3\:05';?5
an road before "

e o DT Conidncsons e e o, e e
cIaSSroom 3”d_ Iaboratory‘ teachings in Nigeria are necessary but not suff?cient condit'io(:l Itoebi'r’th the
reqwretf PESIonae Gnesly and stretching of the imagination that exposure propels Such
internat!onal exposure would spark off a rethinking and a broadened perspective. The cost‘of the
international exposure should be borne by parents, government and possible travelling grants from
corporate sponsors.

5.4.Product Development and Commercialization Policies

Universities should have clear-cut commercialization policies detailing the critical roles and rewards of
various stakeholders in the process of developing new products and services and launch same to the
market. Investors would like to be assured of sharing formula and the approval of National Office for
Technology Acquisition and Promotion (NOTAP) for such products by way of patents. The scientist on
the other hand is interested in the protection of intellectual property and appropriate royalties. The
University can interface between the external investors and the scientist through its own business
venture and can at times invest on commercializing the products by providing the required capital
outlay after entering into valid agreement with the scientists. The scenario can be realizable and
effective once there exists a codified produd development and commercialization policy

5.5. Corporate Social Responsibility Initiatives

multi-national corporations operating in Nigeria have both legal and ethical
obligations to ensure beneficial development of their host communities beyond profit maximization.
Multi-national corporations should be involved in technology transfer and development of scientific
enterprise noting that these represent critical development needs. The Nigerian science and technology
community must aggregate the interest of the sector in this regard and bring necessary pressure
through the agencies of government on the corporations to effect comparable corporate social
responsibilities performed by their centralized head offices in other countries of the globe.

Corporate businesses and

5.6.Special Legislation
ntary lobbying vanguard will be required to persuade the National
Assembly to enact special laws that would stimulate and accelerate scientific instrument and technology

transform in Nigeria. The legislations should emerge the protection of local firms for a period of five
years from international competition. It would also entail the facilitation of tax incentives to fuel
scientific and technological entrepreneurship as well as compel multi-national corporations and

Strong advocacy and parliame
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incubator and accelerator hubs.

different tier ish robust science parks, )
s of government to establish Silabiorations, partnershlps

Appropriate legislations and policies should be used to foster international ¢
and exchanges in science, technology and innovation.

6. Conclusion

Science and technology entrepreneurship is critical to sustainable national development as one of the
major drivers of economic growth and wealth creation. It is entrepreneurship that prOpE!S the
transformation of scientific discoveries into valuable products and services for advancement in the
quality of societal livelihood. Asian nations have leveraged on aggressive pursuit of science, technologv
and innovative businesses to leapfrog into the global market. Nigerian scientists can get involved in
biotechnology, leather technology, solar technology, space technology, renewable energy, food and
nutrition, health products, cosmetics, fertilizers, and animal feeds. The dearth in productive capacity and
low entrepreneurship in science and technology in Nigeria is traceable to poor funding and inherent
inadequacies in the education system. The paper has discussed preconditions and strategies required for
the entrenchment of entrepreneurship in the science and technology education. The approach drawn
mainly from the Asian model if implemented will rekindle sustained interest of the millennia in the
enrolment of the disciplines and result in a departure from theoretical knowledge to empowerment for
wealth creation and a panacea to graduate unemployment as well as providing practical solutions to
societal problems.
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