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Abstract 

Engineering Education and Technology connotes Education with lifelong 
application of acquired skills and knowledge needed in Entrepreneurial 
business environment. The paper focused in Entrepreneurial technology 
development in Nigeria, problems and challenges as well as the way forward. 
The paper advocated adequate funding of technological institutions and 
immediate implementation of research recommendations on entrepreneurial 
development in Nigeria. 
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It is irrefutable that technology and engineering are the bedrocks of 
development of any nation. Technology involves the application of scientific 
knowledge to create and produce goods and services that are beneficiary to man and 
society at large. Engineering and technological development are regarded as the catalyst 
of national development – this can be seen among others in major sectors of the 
economy especially in agriculture and industrialization.  
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When discussing industrial development issues, it has made noticeable the 
concept of entrepreneurship recently. While entrepreneurship is the exploitation of 
business opportunity – bring job creation and wealth generation, there is some inherent 
limitation in bringing about accelerated industrial development that would enable a 
country to gain competitive advantage in the frontiers of global rapid technological 
developments. Thus, the concept of technological entrepreneurship has gained more and 
more attention of researchers, government, policy makers, scholars and companies 
alike. The emphasis of most of literatures on technological entrepreneurship seemed to 
be placed on high-potential technology opportunities, technical systems, innovation, 
production and industrialization. Within this framework, very little technological 
entrepreneurship can be said to exist in Nigeria and many developing economies. 
Majority of entrepreneurial activities are centered on business and management 
priorities. This is because most technologies are imported; and continuous 
improvements and innovation from source countries on the foreign technologies render 
them useless in no time. 

It is indisputable that engineering and technology is the source of change 
necessarily to drive innovation and industrialization to accelerate national development. 
The prime mover of such change is entrepreneurial education and lifelong application. 
Education is a right of every individual; it is the basis of civilization, it is the foundation 
of scientific, technological and engineering breakthrough which made all nations of the 
world accord the most importance. In the past decades, the acquisition of certificates 
was used as a measure of level of education attainment. Osalor (2013) described the 
Nigerian education system as 19th century system in a 21st century economy – a system 
where much emphasis is still paced on the conventional classroom environment with 
much reverence for certificate for graduates who in most cases are trained to be job 
seekers as evidenced in present high unemployment rate in the country. Otokiti (2012) 
added that the reason for this problem is that since independence, the country has failed 
establish any link between education and with enterprise development with repeated 
emphasis on self-employment in all her planning effort, but with nothing to show for it. 
The country has also failed to assign enterprise based education as well as identifying 
entrepreneurial education at higher institution as engine of growth and pivotal agent 
against shades of unemployment and associated challenges. 

In light of the challenges that plague Nigeria’s socio-economic development 
with particular emphasis on unemployment, it is the goal of this paper to examine and 
emphasize on the importance of engineering and technologically based 
entrepreneurship and lifelong education towards achieving a sustainable development. 
Following this introduction, this paper reviewed the concept of technological 
entrepreneurship and lifelong education and education for sustainable development as a 
concept and argues that technological entrepreneurship and lifelong education will 
equip students with the skills with which to be self-reliant. It concludes by calling those 
that believes in project Nigeria to play their part in strengthening and sustaining the 
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current revolution on technological entrepreneurship and lifelong education to unleash 
the wealth of human capital that Nigeria is endowed with so that we would be working 
towards achieving the the Vision 20:2020. This paper also recommends that educational 
programmes at all levels of education should be made relevant to provide the youth the 
needed entrepreneurial skills. 
 
Concept of Technological Entrepreneurship Education 

Technology entrepreneurship education, also referred as technology-based 
education is a learning process that requires from learners/students’ self-direction and 
self-management, unlike the traditional stereotype teaching. Technology-based 
entrepreneurship education seeks to provide students with the technological skills, 
knowledge and motivation to exploit technological innovation. It can also be described 
as the education required for the commercialization of emerging technological 
discoveries and innovation. Entrepreneurship education seeks to provide students with 
the knowledgeable, skills and motivation to encourage entrepreneurial success in a 
variety of schooling from primary or secondary schools through graduate university 
programmes (Wikipedia, 2017). Akinola (2012) added that entrepreneurship education 
can be considered as the willingness and ability of an individual to acquire educational 
skills to explore and exploit investment opportunities, establish and manage a 
successful business enterprise. In this regards, technology based entrepreneurship 
education is further defined as the style of education aimed at creating business 
leadership that involves identifying high-potential, technology-intensive commercial 
opportunities, developing potentials such as talent and skills in managing rapid growth 
and significant risk taking using principled decision-making skills. Aderemi, Ilori, 
Siyanbola & Abereijo (2008) positioned technological entrepreneurship education as 
being needed to make full use of the knowledge of science and technology currently 
available in our institutions in meeting market needs, thereby making the country in 
question more productive and more competitive internationally. 

While Shane & Venkataraman (2000: 15) added that entrepreneurship training 
entails identifying “the sources of opportunities, the processes of discovery, evaluation, 
and exploitation of opportunities; and the set of individuals who discover, evaluate and 
exploit them”. Conceptually, technological entrepreneurship education refers to a 
specialized knowledge that inculcates in learners the traits of risk-taking, innovation, 
arbitrage and co-ordination of technological innovation for the purpose of creating new 
products or services for new and existing users within human communities (Acs and 
Storey 2004, Minniti and Lévesque 2008, Kanothi, 2009). Mauchi, Karambakuwa, 
Gopo, Kosmas Mangwende & Gombarume (2011) assert that entrepreneurship 
education can be defined “as the process of providing individuals with the ability to 
recognize commercial opportunities and the knowledge, skills and attitudes to act on 
them.” In light of the forgoing, Aderemi, Ilori, Siyanbola & Abereijo(2008)suggest the 
necessary involvement of a process of industrial innovation in the country’s area of 
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strength and endowment to generate productivity and competitiveness. According to 
them, technological entrepreneurship education is initiated and culminated in 
teaching/learning of design, development, production, engineering and 
commercialization of innovative new products, services and processes. Though the 
authors noted the challenge of increasing the frequency and pace of technological 
innovation in all sectors of the country’s economy, this challenge can lead to 
productivity and growth if lifelong learning mechanism is encouraged in our higher 
institutions. 
 
Emanation and Justification of Entrepreneurship Education 

In nurturing potential entrepreneurs, education plays a vital role. 
Entrepreneurial education has been recognized as one of the crucial factors that help the 
youth to understand and cultivate entrepreneurial attitudes. While there might be some 
people with inherent entrepreneurial drive and inclinations from other non-technical 
sources, the tertiary education system presents one of the best and most viable sources 
to recruit new technological entrepreneurs. Thus, there is a need to understand how to 
develop entrepreneurial skills among students while still in school. Their knowledge of 
and attitude towards entrepreneurship do influence their inclination to start their own 
business in the future. 

In Nigeria, government’s approach to solving the problem of unemployment 
has historically been unmindful of the potential role of entrepreneurial education 
despite many attempts to formulate useful policies and/or programmes to support 
employment generation in the country (Siyanbola, 2011). The high unemployment rate 
in Nigeria which was put at about 37% as at 2004 may well be a consequence of the 
foregoing (NPC 2004). For example, statistics show that during the 1994-1997 periods, 
there were about 260,000 finalists in the nation’s tertiary institutions, with a total of 
100,000 registered unemployed persons already in the labor market. During the same 
period, only a total of about 20,000 registered senior level and professional vacancies 
existed in the labor market to take care of the potentially unemployed graduates. By 
2000-2003, the total number of finalists in tertiary institutions was about 420,000; by 
which time total registered unemployment had increased to about 150,000. However, 
total Registered senior level and professional vacancies marginally increased to 
approximately 24,000 (Ajetomobi & Ayanwale, 2005). From the foregoing, it is 
indicated that between 1994 and 2003, the labor market grew by about 58% while 
employment opportunities increased by only 20% between the same period. The 
existence of such a huge gap could be an indication that propensity for entrepreneurship 
is rather low. 

Recently, in the Nigerian Youth Employment Action Plan of 2009 -2011 of the 
Federal Government of Nigeria, it was reported that only 10% of 6 million Nigeria 
youths graduating from the educational system are often employed leaving about 4.5 
million unemployed. The government further stated that the need for developing 
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entrepreneurs in Nigeria faces the challenge of inadequate conceptualization and depth. 
Most of the initiatives for developing and training entrepreneurs are essentially 
sensitization programmes that last for a few days or weeks. The country lacks rigorous 
institutional approach to entrepreneurship development. Thus, entrepreneurship 
development needs to be introduced throughout the schools and training systems and 
the role of universities and other tertiary institutions is critical. This is so because the 
importance of higher education is central to increasingly knowledge based and 
technologically driven economy of developed countries (Otokiti, 2012). 

The Federal Government in realization of the need to boost employment 
through the encouragement of micro enterprises especially in ICT has in the last twenty 
years worked hard to facilitate the development of a broader based indigenous 
technological entrepreneurial culture for the country and add value to domestic 
production. The Nigerian government has recognized the importance of technological 
entrepreneurship as one of the basic skills to be provided through lifelong learning, 
added to the low employability rating of Nigerian graduates who indeed have not been 
trained for self-employment.The federal government is focused on creating 
opportunities for citizenship participation in ICT training, knowledge and skills 
acquisition, general application and usage of ICT tools to solve problems, promote their 
wellbeing and enhance national growth. 

The government in order to enhance the employability of Nigerian youths also 
developed a more labour market relevant curriculum. This was done in view of the 
obvious need to update the standard and relevance of higher education in the country, 
which will guarantee that all graduates from the system are equipped with appropriate 
technological skills, competence and disposition that will make them globally 
competitive and capable of contributing meaningfully to Nigeria socioeconomic 
development (Okojie, 2012). 

It is in this regards that entrepreneurship education was made compulsory for 
all higher education institutions in Nigeria with effect from the 2007/2008 academic 
session through a presidential directive issued in 2006 and delivered through the federal 
ministry of education. 
 
Concept of Lifelong Education 

According to Soni (2012:1) Lifelong education is “about acquiring and 
updating all kinds of abilities, interests, knowledge and qualifications from the pre-
school years to post retirement which promotes the development of knowledge and 
competences that will enable adaptation to the knowledge-based society and also 
valuing all forms of learning”. In this paper, lifelong learning or lifelong education is 
used interchangeably referring to the same ideology and concept. 

Learning can no longer be dichotomized into a place and time to acquire 
knowledge (school) and a place and time to apply knowledge (the workplace). Today’s 
students are flooded with more information than they can handle, and tomorrow’s 
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workers will need to know far more than any individual can retain. Lifelong learning is 
an essential challenge for inventing the future of our societies; it is a necessity rather 
than a possibility or a luxury to be considered. Lifelong learning is more than adult 
education and/or training — it is a mindset and a habit for people to acquire, Soni 
(2012). 

Common themes conveyed in literature on lifelong learning articulate four 
characteristics which transform ‘education and training’ into the concept of ‘lifelong 
education’. 
 
Informal Education 

The characteristics of lifelong education is that it consists of both formal and 
non/informal types of training and education. Formal education involves well-structured 
hierarchically school system that runs from primary/nursery school through the 
university. It contains school-like programs developed in business for technical and 
professional training. Informal education however describes a lifelong process whereby 
individuals acquire attitudes, values, skills and knowledge from daily experience and 
the educational influences and resources in hisor her environment, from family and 
neighbours, from work and play, from the market place, the library and the mass media. 
(Conway, Amel and Gerwein, 2009). 
 
Self-Motivating Education 

Much emphases are laid on individuals to be responsible for their own learning. 
Lifelong learners are not characterized by the types of education or training in which 
they are involved, but by personal characteristics that lead to such involvement. 

Personal characteristics of individuals who are most likely to participate in 
learning, either formally or informally throughout their lives, have acquired: - The 
necessary skills and attitudes for learning, especially literacy and numeracy skills; - The 
confidence to learn, including a sense of engagement with the education and training 
system; and - Willingness and motivation to learn. Although education and training 
may have economic benefits for individuals, it is recognized that economic incentives 
alone are not necessarily sufficient to motivate people to engage in education and 
training. A range of motivational barriers need to be identified and addressed in order 
for some people to participate in education and training. 
 
Self-funded Learning 

The concept of self-funded learning is linked to the characteristic of self-
motivated learning. In recognition of the costs involved in subsidizing lifelong 
involvement in education and training, the lifelong learning policy agenda emphasizes 
the responsibility of individuals to finance their own continuing education and training 
with minimal support from government. Hence, lifelong learner can said to be a person 
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who takes responsibility for their own learning and who is prepared to invest time, 
money and effort in education or training on a continuous basis. 
 
Universal Participation 

A distinctive feature of the lifelong learning policy literature is a commitment 
to universal participation in education and training. In advocating 'lifelong education for 
all', the Organization for Economic Co-operation and Development (OECD) argues that 
universal participation is necessary for meeting the economic demands of the 21st 
century. The concept of universal participation includes both informal and formal 
learning for all purposes - social, economic and personal. In arguing that universal 
participation in lifelong learning is necessary for social cohesion in a time of rapid 
economic and social change, Jacques Delor’s report in Elfert (2015) proposes four 
characteristics of lifelong learners that would be the Pillars of a learning society: 

Learning to do (acquiring and applying skills, including life skills: equipping 
people for the types of work needed now and in the future including innovation and 
adaptation of learning to future work environments);  

Learning to be (promoting creativity and personal fulfillment: education 
contributing to a person’s complete development: mind and body, intelligence, 
sensitivity, aesthetic appreciation and spirituality); 

Learning to know (an approach to learning that is flexible, critical and capable: 
mastering learning tools rather than acquisition of structured knowledge);and 

Learning to live together (exercising tolerance, understanding and mutual 
respect: peacefully resolving conflict, discovering other people and their cultures, 
fostering community capability, individual competence and capacity, economic 
resilience, and social inclusion). 
 
Lifelong Education 

Lifelong learning needs to promote effective educational opportunities in the 
many learning settings through which people pass, including home, school, work, and 
the larger political community. Professional work cannot simply proceed from a fixed 
educational background; rather, education must be smoothly incorporated as part of 
work activities. Similarly, learning takes place not only at all ages and in virtually all 
professions; increasingly, it takes place among heterogeneous groups of people in 
families, clubs, and virtual communities. Insights gained from these individual 
situations need to be developed into broad and effective theories of learning, innovative 
and intelligent systems, practices, and assessments across many professional genres. A 
lifelong learning approach permits integration of the best features of school, 
community, home, and workplace learning. (Fischer, 2000). 
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Education for Sustainable Development  
Adoption of education as an instrument for the actualization of national 

development objectives has always been the policy thrust of the federal governments of 
Nigeria in most of its economic development plans (Gabadeen& Raimi, 2010). The 
above assertion is supported by the guidance as stipulated in the national policy on 
education which states that education will continue to be highly rated in the national 
development plans, because education is the most important instruments of change, as 
any fundamental change in the intellectual social outlook of any society has to be 
preceded by an education revolution (Federal government of Nigeria, 2014). Education 
is central to economic growth and development through human development strategy as 
it prepares for employees that will be willing and able to work. This implies that a well-
educated citizenry contributes to higher income and productivity. Thus, it can be 
concluded that education development is vital. The next generation is about learning to 
learn with the global agreement on the changing nature of education and learning. 
Olanipekun, Brimah & Rabiu (2015)defines sustainable development as development 
that meets the needs of the present without compromising the ability of the future 
generation to meet their own needs. It could also be equitable and balanced 
development in as it concerns the interests of different groups of people within the same 
generation and among generations and do so simultaneously in three major interrelated 
areas of economic, social and environment. Human beings are at the centre of concern 
for sustainable development because they are entitled to a healthy and productive life in 
harmony with nature. The concept of sustainable development requires balancing 
environmental, societal and economic considerations in the pursuit of development and 
an improved quality of life. One of the major essential tools for achieving sustainable 
development is improving the quality of basic education and reorienting existing 
education programmed to address sustainable development Education for Sustainable 
Development is the focus or projection of education that seeks to equip people towards 
creating a sustainable future and this constitutes one of the germane objectives for the 
introduction of the entrepreneurship curriculum. One of the most significant indicators 
of social progress is education, which also plays a decisive role for a society to achieve 
self‐sustainable and equal development. The concept of development, on societal level, 
involves multiple dimensions. While most attention and efforts provided by developed 
countries are focused on improving the economic development of local society, other 
long‐term impacts are possible only when the essential driving force of social 
advancements is present: an educated generation of local people. Such advancements 
include democracy, humanity, equality, and other aspects that demonstrate the maturity 
of a country, typically following economic growth. Education helps individuals fulfil 
and apply their abilities and talents. It increases productivity, improves health and 
nutrition, reduces family size, presents specific knowledge, develops general reasoning 
skills, causes values to change, increases receptivity to new ideas, and changes attitude 
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toward work and society. Education has both consumers good and investment good 
component. (Nafghizer, 2004). 
 
Challenges Facing Technological Entrepreneurial Lifelong Education in Nigeria 

In recent times there appears to be a paradigm shift of entrepreneurship 
technical education from practical application in factories, industries and work sites to 
theory in school. Learning start and end in classroom with no practical application for 
skills acquisition and job creation. There exists a paradigm shift in individual and 
government involvement in entrepreneurial lifelong education in Nigeria due to the 
advert of oil and gas individual and government are not interested or considered 
investing in entrepreneurial ventures such as technology innovations, factories, 
industries construction firm, manufacturing sector and agriculture. The other challenges 
are as follows: 
• Poor approaches to technical Vocational Education and Training 
(TVET).Technical and Vocational Education is the foundation of entrepreneurial 
development in Nigeria. According to Offiong, Usoro & Akpanobong (2014) since 
9.3.4 system of education was introduced, its ability to impart technical and vocational 
skills to student in practice has been in doubt. This is as a result of poor implementation 
which is not in consonant with curriculum expectations. 
• Lack of coordination between Research institutes and production enterprise. 
Most of the discoveries and inventions were never implemented. This is mainly because 
production enterprise operated independently with little or no exchange of information 
Wodi & Dokubo (2012) asserted that there were no clear goals for research and 
development and the importance of research and development for purely scientific 
purposes. 
• Inadequate funding of education: no nation can develop engineering education 
and entrepreneurship when the formal education sector that drive technology and 
entrepreneurship is not adequately funded. Okoro (2014), observed that the Federal 
Government yearly allocation to the education sector has over years been far below 
expectation. Ekundayo (2006) submitted that Nigeria government over the years has not 
been meeting the United Nation Educational Scientific and Cultural Organization 
(UNESCO) recommended of the 26% of the total budget. Oseni (2012), posited that 
government budget to education is still very low, the apparent shortage of funds 
available to educational institutions have been responsible for declining infrastructure 
and laboratories in recent years. 
• Poorly equipped laboratories: The Nation’s Technical Colleges, Monotechnics, 
Polytechnics and University that are supposed to train proficient entrepreneurs in 
technology are now filled with outdated and in most cases non-functional equipment. 
Sofolohan (2008) contended that shortage of workshops and laboratories in 
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technological institutions hinders the realization of the goals and objectives of technical 
education curriculum. 
• Problem of funding entrepreneurial ventures: limited access to financial 
resources remains a perennial problem that affects entrepreneur. Oborah & Osazevbaru 
(2008) noted that the problem of small scale enterprises is not that of non-availability of 
finance but inability to access funds available particularly from banks and other 
financial institutions. Anolue (2011) asserted that the problem of small scale enterprises 
is not that of non-availability of finance but inability to access funds available 
particularly from banks and other financial institutions and that government financing 
effort through it financial institution has not yielded significant impact. 
• The entrepreneurial interest among Nigerian students is very high but the 
expression of this interest in practice is rather low. The main factors found to be 
responsible for this are poor funding and inadequate preparation through training. A 
particularly key institutional weaknesses identified was expressed in the inadequacy of 
government support to young and aspiring entrepreneurs.In fact, until recently when the 
NUC directed all universities in the country to establish entrepreneurship centers, youth 
entrepreneurship has been left in the domain of agencies and non-governmental 
organization 
 
Conclusion 

Effective education should exceed the boundaries of literacy – ability to read 
and write. It should inculcate the ability to ‘do’ and ‘apply’ that is, it should equip the 
learners with some form of technical know-how required for solving our present and 
future challenges as well as leverage on the existing and new innovations to proffer 
solutions. The statistics of unemployed graduates in Nigeria is alarming. This is due to 
fact that most of them do not possess the relevant entrepreneurial skills saleable and 
employable needed in the society that is highly driven by technological innovations. 
This also explains why Nigeria has remained in this economically dilatory state till date. 
Most economic giant nations today started up by equipping their citizenry with the right 
type of education - that has equipped them with the ability to use both their heads and 
hands. This type of education is aimed at empowering individuals to use their heads and 
hands in order to survive and thrive in a world that is work-oriented. 

There are many policies on Nigeria economy put in place for the study and 
development of entrepreneurship in Nigeria; but without a concise and effective 
Science & Technology (S&T) policy integration in our entrepreneurship lifelong 
learning process, the industries, institutions and other related sectors anchoring on the 
entrepreneurship policy will only end at promoting commerce (Ilori 2006). According 
to (Sani 2002), the Nigeria S & T policy with other related appears to be defective in 
either formation of implementation. The National Economic Empowerment and 
Development Strategy for instance emphasized the development of an industrial sector 
that will internationally competitive but the NEEDS document failed to mention the 
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role of S&T. The recognition of this deficiency brought out the development of 
NEEDS-II.Technology should be the driving force of entrepreneurial lifelong education 
in Nigeria. In Nigeria, higher institutions should develop programmes of technological 
development to drive new product concepts and ideas to solving identified problems o 
meeting perceived needs. Ideas are needed to drive innovations, improve an old one, 
stay ahead of competition; to address the challenge of product life cycle among others. 
Ideas however are not sufficient; they must be turned into opportunities for 
entrepreneurship to occur. 

Research and Development department should be established in our institution 
for the purpose of identification and assessment of entrepreneurship opportunities in our 
country. Determining risks and returns reflecting factors such as industry am market, 
length of the window opportunity, personal goals and competences of the technological 
entrepreneur, management team, capital, technology and other resources requirements, 
should be integrated in our lifelong education curriculum. 
 
Recommendations 

A lot has been said about entrepreneurial lifelong education and its importance 
in stimulating and sustaining entrepreneurship and national development, especially 
among our graduates. It is pertinent to note however that uniform curriculum might not 
yield good result across different disciplines or levels. Therefore, design and 
development of these curricula should take into consideration the unique nature of each 
discipline when lifelong education is involved. As a necessity, entrepreneurial training 
initiatives should include a standardized monitoring and evaluation structure which 
ensures strict conformance with standard of the training. Besides the strict adherence to 
the standard of the training, entrepreneurial advocacy is also very essential. Institutions, 
of their own discretion should organize seminars, workshops, symposia and other 
similar forums where students could be brought in contact with state-of-the-art 
knowledge in the practice of entrepreneurship. The purpose of these forums is to 
motivate students by bringing them in contact with excellence incipient entrepreneurs. 
It will also help the students to appreciate the importance of entrepreneurship as well as 
enhance lifelong learning processes. In implementing all of the foregoing 
recommendations, the place of a stable political atmosphere, strong institutions and 
sustainable funding cannot be over-emphasized. Few, if any, policies and programmes 
would ever work in situations of chaos and scarcity of resources. It then rests on the 
government of the day to work assiduously at creating a crime-free and peaceful 
environment without which entrepreneurship, which is the vehicle of innovation, cannot 
succeed. 
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