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Abstract 

Poverty as a serious social and economic disease can be viewed as long-lived and 

commonplace. It is a common problem that has been around for a long time. Education 

for poverty eradication and job creation is a stitch in time that saves nine because 

many social, economic and health problems hinge on poverty; and clearly this issue 

of poverty eradication and job creation is beyond what the government alone can 

handle. Chemistry entrepreneurship development is considered as an alternative way 

of promoting the growth of self-reliance, sense of industry and the much needed 

poverty-reducing attitude and technology in this 21st century. This paper examines the 

relevance of chemistry education in the pursuit for poverty eradication and job 

creation through its entrepreneurial potentials and possibilities. Chemistry 

Entrepreneurship education has perceived capacity to generate skills, enhance self-

employment and reduce poverty, hence the need for a shift in chemistry which should 

not only end in academic journal but provide a link between academia and industry, 

creating commercial value for its many marketable products. This is the focus of this 

article. 
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Introduction 

Defining poverty from social perspective, the United Nations Development 

Programme (UNDP, 2003), cited in Kor, Akaakohol and Mile (2013) stated that 

poverty is a multidimensional social phenomenon that can be analytically divided into 

two main dimensions; income poverty, which is the lack of income necessary to satisfy 

basic needs, and human poverty which is the lack of human capabilities like life 

expectancy, material, health, education, nutrition, clean water and perceptions of well-

being. Poverty goes beyond lack. It includes being defenceless, insecurity, 

vulnerability and exposure to risks, hazards and stress. Poverty is a longstanding 

problem in Nigeria which has manifested itself in the low social status and poor living 
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conditions of the people.  The effect of poverty on the individual and society is multi-

varied. Poverty affects the people physically, economically, psychologically and 

socially. The physical effect of poverty manifests when people lack money to take care 

of their sickness at the initial stage which may result in untimely death; maternal 

mortality resulting from inadequate care or treatment during pregnancy, among others. 

The economic effect of poverty manifests in low productivity and low industrial 

activities because of the inability of people to engage in modern modes of production. 

This in turn results in increased unemployment as people who are able and willing to 

work are idle because of lack of job opportunities. Psychologically, poverty affects the 

people. Socially, poverty has led to broken homes when one cannot provide for the 

family. High incidence of poverty is one of the predominant features of low income 

developing countries. Poverty is an indication of illiteracy, inequality and social 

injustice. 

 

The untrained and unskilled youth grows into an unemployable man who cannot be 

employed because of his lack of marketable skills to be engaged in a job that can 

adequately support his family (Adofu, Ocheja & Abula, 2013). The growing problem 

of unemployment in Nigeria has contributed largely to the worsening problem of 

poverty among its populace which has led to frustration, disillusion and crimes of 

various dimensions. 

 

Education is central in the development of any economy and nation. Agi and Yellowe 

(2013) opined that education is important to the development of human resources, 

impartation of appropriate skills, knowledge and attitude. It is the basis for 

transformation, industrialization and the attainment of global knowledge economy. 

Education for poverty eradication is a stitch in time that saves nine. This is so because 

many social, economic and health problems hinge on poverty (Denga, 2008). Africa, 

Nigeria inclusive, is one of the blessed continents yet remains the poorest and the least 

developed region of the world; the reason being that many African countries have been 

engulfed by series of internal crises over the years. 

 

Entrepreneurship is a process which is creating long lasting solutions to alleviate 

poverty (Bruton & Ketchen, 2013). It is viewed today as a key driver of economic 

growth (Tende, 2013). This is because small rapidly growing firms started by 

entrepreneurially minded individuals, create wealth and a significant number of jobs 

in particular economies, thereby impacting greatly on social and economic 

development (Mohammad et al., 2014). Entrepreneurial activities have been found to 

be capable of making positive impacts on the economy of a nation and the quality of 

life of the people. Entrepreneurship education is a form of education which makes 

humans to be responsive to their personal, families and national needs and aspirations 

(Anho, 2014). It has the capacity to develop skills and enhance mental awareness 
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which is needed to reduce poverty through self-reliance. Entrepreneurship 

development is considered as a way to tackle some of the socio economic problems 

that bedeviled some countries presently, especially problem of high poverty and 

unemployment (Abubakar, 2012). The role of entrepreneurship is to promote 

prosperity by establishing new jobs, decrease the level of unemployment and increase 

economic growth and development of a region (Kareem, 2015). 

 

Entrepreneurship education is one of the keys to achieving employment creation and 

sustainable poverty reduction in Nigeria. In the view of Zuamo and Scarborough 

(2007), entrepreneurship is the process of identifying, developing and bringing a vision 

to life. The vision, according to them, may be an innovative idea, an opportunity or 

simply a better way of doing something. Tyolumun and Umogbai (2005) defined it as 

basically a process of logically interrelated steps ranging from searching, 

identification, exploitation and development of opportunities as profitable ventures. 

 

Okereke and Okoroafor (2011) assert that entrepreneurship education is a potent and 

viable tool for self-empowerment, job and wealth creation. Entrepreneurship education 

entrails teaching students, learners and would-be businessmen, equipping the trainees 

with skills needed for teaching responsibility and developing initiatives of prospective 

trainees (Ezeani, 2012). In the view of Olawolu and Kaegon (2012), entrepreneurship 

education prepares youths to be responsible individuals who become entrepreneurial 

thinkers by exposing them to real life learning experiences where they will be required 

to think, take risks, manage circumstances and incidentally learn from the outcome. 

Entrepreneurship training will equip the people with skills for constant improvement 

and innovation in their undertaking. Oviawe (2010) noted that entrepreneurship is 

acquisition of skills and ideas for creating employment for oneself and others. In 

Nigeria, this concern as expressed in the educational goal and objectives as expressed 

in the National Policy on Education (FRN, 2004) as contained in section 1, sub-section 

7 of the National Policy on Education can be successfully attained with entrepreneurial 

endeavours. The objectives are: 

 The inculcation of the type of values and attitudes for the survival of the 

individual and the Nigerian society. 

 The training of the mind to understand the world around us. 

 The acquisition of appropriate skills and development of mental, physical and 

social abilities and competence as equipment for the individual to live in and contribute 

to the development of the society. 

  

Chemistry is the study of matter and its properties, the changes that matter undergoes 

and the energy associated with these changes (Ojokuku, 2012). It is the central science 

that rests on the foundation of mathematics and physics and in turn underlies the life 
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sciences in biology and medicine. In order to understand the living system fully, one 

must first understand the chemical reactions and chemical influences that operate 

within them. It is a core subject in all science related programmes: Agriculture, 

engineering, medicine, biochemistry, microbiology, pharmacy etc. Chemistry is a 

challenging and exciting subject as an academic discipline. Its principles and ideas are 

to produce the chemicals from which all manner of materials and consumer products 

are manufactured. 

  

Chemistry education entails putting science into business ventures that are successful. 

This is the major key to self-employment and employing others, combining both 

entrepreneurial skills and technical skills. This ensures knowledge-driven business and 

setting up new once so that science and knowledge play a key role for the development 

of the society (Odia & Odia, 2013). The best remedy for poverty eradication and job 

creation in any nation of the world lies in encouraging more business activities and 

startup new ventures through entrepreneurship development. 

  

Who is a Chemist?  

Often the word Chemist, to a number of people, means the person who dispenses drugs 

in a pharmacist's store. No! A chemist is a person who has undergone training in 

chemistry as a discipline and practices chemistry as a profession either as a teacher or 

a practitioner in any applied aspect of chemistry like chemical manufacturing or allied 

industries. In general, chemists study the composition, structure and characteristics of 

matter in an attempt to improve existing substances and products, discover new ones, 

improve and develop chemical processes in line with technological advancement. Here 

is what an author wrote about chemists: 

In the beginning God made heaven and earth. And God saw everything 

that He made, and behold it was very good…and on the seventh day, 

He rested. (Gen 1:1-2:2). After God rested there were other things that 

still needed to be made due to the insatiable demands of human beings, 

therefore God looked upon the face of the earth and found His chosen 

friends (the Chemists) and He commissioned them to continue with the 

creation, transformation and refining other things which still needed to 

be created from those things that had been made. Chemists are 

therefore, the chosen friends of God. What better profession should 

anyone wish to be called into other than chemistry? (Adeniran, 2008; 

p,5) 

 

It was Fasina (2000), a renowned chemist and one-time president of the Chemical 

Society of Nigeria who said, “The greatest power in the world is the power of creating 

something from nothing; that power belongs to God. The next power is that of 

changing matter from one form to another; God gave that power to chemists.” 
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Chemistry education plays an important role in enhancing the quality of teaching, 

research and development as well as ensuring that students are equipped with good 

knowledge to produce intensive goods and services to meet human needs for food, 

health care products and other materials aimed at improving the quality of life. 

  

Objectives of chemistry education in Nigeria 

 National Curriculum for secondary school science (1982) cited by Mohammed (2009) 

stated that chemistry curriculum is aimed at: 

 Facilitating a transition from secondary to tertiary level of education in the use 

of scientific concepts and techniques acquired in chemistry. 

 Providing the students with the basic knowledge in chemical concepts and 

principles through efficient selection of content and sequencing. 

 Showing chemistry and its relationship with other subjects. 

 Showing chemistry and its links with industries, everyday life, hazards and 

benefits. 

 Providing a course which is complete for its students not proceeding to higher 

education while it is at the same time reasonably adequate for a post-secondary course. 

 

The present science curriculum in use in Nigeria came into being as a result of reform 

in the Nigerian educational system. According to Obioma (2007), following the 

Federal Government reform in Education and the need to attain the Millennium 

Development Goals (MDGs) and the critical targets of the National Economic 

Empowerment and Development Strategies (NEEDS) which can be summarized as 

value re-orientation, poverty eradication, job creation, wealth generation and using 

education to empower the people, current educational policy suggests that chemistry 

teachers must make chemistry education more relevant in order to motivate their 

students and raise their interest in chemistry studies. 

 

The place of chemistry education in entrepreneurial development 

Chemistry rules the world; it therefore offers various business avenues for job and 

wealth creation skills, both technical and managerial, to commercialize their 

innovations for profit making, creating jobs for others and impacting the economy 

positively. Entrepreneurship chemistry involves products that are marketable for 

financial benefit. Chemistry can now go beyond academic publications to patenting 

and commercializing of products (Umudi, 2017). 

 

Chemistry Entrepreneurship education has perceived capacity to generate skills, 

enhance self-employment and reduce poverty. Anho (2011) had rightly pointed out 

that entrepreneurial education is associated with various activities  stated but not 

limited to the following: innovation, creativity, risk taking, initiative, visionary, focus, 
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determination, team spirit, resourcefulness, financial control, self-confidence, 

versatility, knowledgeable, dynamic thinking, optimum disposition, originality, people 

oriented, flexible in decision, responses to suggestions and criticism, need 

achievement driven, profit oriented, persistent and persevering, energy for hard work, 

adjustment to challenges and future looking. These features are no doubt significant in 

enhancing self-reliance, productive employment with the capacity to reduce 

dependence of a greater number of vulnerable segments of the society. Worlu (2011) 

mentioned that the importance of entrepreneurship in developing countries is more 

pronounced because it offers the only feasible avenues for creating additional jobs and 

thus lowering poverty and boosting the standard of lives. 

 

Chemistry being a practical course that touches the lives of the citizenry through 

utilization of industrial products in agriculture, medicine, household cooking, learning 

materials, building and construction, could provide various job opportunities to 

unemployed graduates with the basic skills needed in production using available local 

materials. It could also serve as avenue for entrepreneurial development, job creation 

and poverty eradication in the nation. Chemistry cuts across almost all fields of human 

endeavours and could be utilized to meet the needs and aspirations of the teeming 

unemployed graduates in the area of job creation since there are abundant opportunities 

which include the following (Dahiru, 2010): 

 Enhancement of increase in food production through sourcing for compost 

manure, production of fertilizer from local raw materials. 

 Insecticide and pesticides production from local raw materials like neem tree 

seed, sweet pepper and other plant materials used in grain storage. Chemical 

knowledge foundation could greatly assist in the search for more plant materials to be 

used as insecticides, herbicides pesticides for boosting agricultural production and 

storage. 

 In water treatment, use of Moringa seeds and other plants materials as 

coagulants exploits chemical knowledge to solve the problem of turbidity in drinking 

water. 

 In leather works and dyeing, some plants materials are used to formulate the 

colours used in dyeing clothes and in tanning leather. 

 Chemical knowledge provides the basic skills for production of soaps, 

detergents, chalk, paper, tissues, matches and perfumes which is a source of income to 

so many Nigerians.   

 Knowledge of environmental chemistry could offer one the information 

regarding the hazards of some chemicals to human health and the release of which 

should be safeguarded and minimized for example old batteries both wet and dry, 

smoke from chimneys, iron straps, old plastics, iron materials, tin cans, and 

polyethenes. These could provide jobs to self-reliant individuals as it could be recycled 

and reused. 
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 The 2020 COVID-19 pandemic witnesses the increase in local production of 

hand sanitizers from chemist in Nigeria to meet the increasing demand. This is possible 

by the application of chemical knowledge. 

 Students of research and development of schools and colleges are using natural 

resources like cassava and potato by applying extraction method to get starch which 

fulfills the demand of carbohydrate in food chart. 

 Ismail and Ajagbe (2013) added that developing entrepreneurship has resulted 

to creation of jobs, economic growth and development of the economy as a whole. 

However, Nigerians particularly the unemployed when mentored with the required 

resources and enabling environment for business startups, will economically be 

involved hence, shunning negative vices.  

 

A trained chemist should be able to utilize the knowledge and skills acquired and 

become a successful entrepreneur in goods manufacturing, sales of goods, consultancy 

services, and laboratory services, provided the government is able to provide the 

enabling environment. 

 

Challenges in chemistry education and its implication to entrepreneurial 

development in Nigeria 

Education is intellectual yeast that ferments all spheres of national development 

(Denga, 1993 in Uduma 2009). However, it is sad to observe that in the early period 

of their education, students find themselves in an environment not fully prepared for 

teaching and learning practical skills due to lack of adequate teaching and learning 

facilities; for it is only by practice that skills in doing things is developed in individuals. 

Although Nigeria is rich in human and natural resources, it is still one of the poorest 

and underdeveloped nations of the world; the climax is that there are so many 

graduates of the nation’s education system who are roaming about the streets 

unemployed despite government’s considerable attempt to reduce poverty in Nigeria 

embedded in entrepreneurship training. Some of the schemes include National Poverty 

Alleviation Programme (NAPEP), Youth Empowerment Scheme (YES), Rural 

Infrastructural Development Scheme (RIDS), and Natural Resources Development 

and Conservation Scheme (NRDCS). Despite the colossal amount of resources 

committed to these programmes, the poverty situation aggravates, and more and more 

people fall into the poverty region instead of escaping. It is argued that the depth and 

extent of global poverty would be far greater without the activities of entrepreneurs 

who have created jobs and wealth (Singer, 2014). This clearly signifies that 

entrepreneurship is a good tool in the fight for poverty eradication.  

 

The reduction of poverty is the most difficult challenge facing any country in the 

developing world where on the average majority of the population is considered poor. 

Evidences in Nigeria show that the number of those in poverty has continued to 
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increase (Raheem, 2015). This is contrary to the aims and objectives of Nigerian 

Education as contained in the National Policy on Education which stresses the 

development of a self-reliant nation. This shows that there is a wide gap between the 

policies and practices in schools. In reality, graduates of chemistry ought to have 

acquired sufficient skills that would make them self-reliant, prepare them to enter into 

jobs and make progress in them. Chemistry should prepare individuals to be self-

employed in various enterprises. 

 

The teaching of chemistry should be practical-orientated, the practical relevance to the 

development of skills needed for entrepreneurial development, but it is mostly 

theorized because of lack of competent teachers or lack of equipment to enable or 

enhance learning, hence there are graduates without hands-on skills and mind-on 

experience and the result is joblessness, resulting in poverty (Offorma, 2005). Oraifor 

et al. (2005) argued that science education including chemistry education in Nigeria is 

grossly characterized by inadequacy of content and ineffective methodology used by 

teachers, inadequate facilities, equipment and materials in the laboratories, as well as 

dominated socio-cultural lapses. 

 

The current trend of mass unemployment in Nigeria shows that the chemistry 

education being taught in schools do not prepare students to function well in the nation 

undergoing transition from rural economy to modern economy. The courses which 

should be taught as hands-on and mind-on experience practical courses are taught 

theoretically, making the learners not to benefit maximally from their education, hence 

the development of useful skills necessary for self-reliant living is lacking. Formal 

education in Nigeria has not provided school learners with functional education; rather 

it has continually turnout half-baked graduates with mere certificates that are almost 

useless in most labour markets and industries. 

 

There is much discrepancy between formal curricular and the present day market and 

industrial demand. The basic idea which has been set to guide the educational system 

in Nigeria has been the principle that education is good only if it is primarily for the 

sake of developing the individual; that is the mission of education is to teach the 

individual how to think and act and how to develop and perform skills of his choice 

for his own benefits and for the benefit of the society. However, these are not seen in 

many graduates. 

 

The provision of basic chemical knowledge and skills to students in schools is facing 

so many challenges as well. Various factors which militate against chemistry 

entrepreneurship (Elemo, 2013) include: 
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 Lack of adequate and trained teachers: Manpower is a challenging problem 

facing chemistry education in Nigeria; the demand for qualified personnel in chemistry 

especially at the secondary level is very high but few are seen in the class because 

majority of them go to industries and oil companies and other greener pastures. 

Teachers who are qualified and competent in their subject areas contribute immensely 

to the success of any educational programme. 

 Lack of equipped laboratories: It is sad to note that secondary and tertiary 

institutions of learning are badly hit by poor infrastructural facilities such as 

unequipped laboratories with poor or lack of water and power supply, workshop and 

uninhabitable classrooms. 

 Indifference on the part of practical teachers due to unattractive condition of 

service. 

  Apathy for made-in-Nigeria goods/technologies and propensity for imported 

foreign goods including foreign technologies. 

 Inadequate funding of the education sector: Science-based courses, chemistry 

inclusive, are capital intensive and require adequate funding in order to function 

effectively. 

 Gap between the acquisition of knowledge, skills and attitudes so acquired in 

chemistry and the application of these societal needs via the existing chemistry 

curriculum. 

 Bureaucratic bottlenecks and inefficiency in the administration of incentives 

and support facilities provided by the government is another challenge hindering the 

growth of entrepreneurship in developing countries especially Nigeria (Ismail et al., 

2011). These discourage would-be entrepreneurs while stifling existing ones.  

 Limited operational capital coupled with the problem of obtaining loans from 

the commercial banks due to lack of collateral required by the banks are among the 

main challenges encountered by small sized entrepreneurship ventures (Ismail et al., 

2011; Ajagbe, 2014).  

 Unfavorable fiscal policies, multiple taxes, levies and rates. 

 There is lack of financial capability by the scientist to develop the innovation 

to market place. 

 There is little or no link between academia and industry. 

 Good and appropriate framework on protection of innovated products. 

The issues highlighted above calls for urgent attention if Nigeria nation’s economy is 

to be rescued from the claws of underdevelopment, unemployment and poverty. 

 

Strategies for improvement 

Entrepreneurship education is one of the keys to achieving employment creation and 

sustainable poverty reduction in Nigeria. It entails the philosophy of self-reliance; it 

creates a productive economic environment for small scale businesses to thrive. The 
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development process of any country is determined by the way the production forces in 

and around the economy is organized. For most countries, the development of industry 

has depended a great deal on the role of the private sector. Entrepreneurship plays a 

major role in this regard. Entrepreneurial development achieved through 

entrepreneurship education should be seen as a catalyst for private sector development 

in Nigeria (Anam, Iba & Aregbe, 2014). Entrepreneurship in chemistry is needful for 

attaining the country’s economic goals, eradicating poverty and creating new job 

opportunities. 

 

The strategies for addressing the challenges of chemistry education in Nigeria, 

according to Yusuf (2010) are: 

 Ensuring adequate provision of infrastructure, laboratories and workshop 

facilities for effective teaching and learning of science. 

 Establishing a sound programme of manpower training and development that 

will ensure regular updating of skills. 

 Constant review of the chemistry curriculum to meet the challenges and 

demand of the nation’s industrial and entrepreneurial development. 

 In order to retain the qualified teachers in schools, condition of service should 

be improved for the teachers. 

 Involvement of science teachers in the educational, industrial, entrepreneurial 

development, job creation and poverty eradication programmes of government. 

 

Furthermore, if Nigeria wants to reach its full potential in terms of economic and social 

development, it cannot afford to ignore the importance of its indigenous entrepreneurs 

and their contributions that they make to the country’s economy. Entrepreneurship 

remains the gateway to sustainable wealth creation in Nigeria. It is also an effective 

means for economic development and poverty eradication. 

 

Conclusion 

The complex, multidimensional and multifaceted level of unemployment and poverty 

in Nigeria requires a renewed reflection and rethinking of the strategies that will 

effectively tackle these problems. The new strategy should therefore be anchored on 

entrepreneurially driven policies that will economically empower the people, reduce 

poverty and propel economic growth. This paper has established that entrepreneurial 

development through chemistry education is significant in enhancing the capacity of 

individuals thereby creating self-employment and reducing their level of dependence 

on others for social and economic wellbeing. 

 

The chemistry curriculum was revised with a view to facilitate a smooth transition in 

the use of scientific concepts and techniques acquired in basic science and technology 
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curriculum and to provide students with the basic knowledge in chemistry concepts 

and principles through efficient selection of contents and sequencing. In drawing of 

curriculum, chemistry was portrayed as a subject that has interrelatedness with other 

subjects and has link with industries and with everyday life. The contents of the 

curriculum were selected, bearing in mind three major issues that are shaping 

development of nations worldwide and influencing knowledge. These are 

globalization, information and communication technology and entrepreneurship. It is 

on this note that the Federal Ministry of Education in Nigeria with effect from 

2007/2008 instituted entrepreneurship education as a compulsory component of 

tertiary education in Nigeria. Accordingly, higher institutions in Nigeria have begun 

to develop entrepreneurship training systems of which its effectiveness needs to be 

examined. Chemistry entrepreneurship education will help to re-direct the minds of 

youths towards global business and independence, increased innovative and creative 

spirit thereby increasing the number of employers than employee as well as ensuring 

stable national growth, development and sustainability. 

 

Recommendations 

1. Government should encourage and sponsor students’ physical projects that 

have relevance for local manufacturing in order to instill the spirit of entrepreneurship. 

2. Schools should provide entrepreneurial trips and excursion for the students to 

avail them with the methods of production and industrial processes. 

3. Emphasis should be given to practical knowledge that has relevance to 

production of materials when designing the chemistry curriculum. 

4. Schools should provide entrepreneurial training through mini projects by 

students of chemistry using the available materials. 

5. Use of improvisation techniques during teaching and learning should be 

improved in order to make students develop interest in production of materials and 

facilities for use in their learning. This could enable them develop the skill for 

manufacturing hence their entrepreneurial initiatives. 

6. Relevance of some theoretical and practical chemical knowledge to day to day 

activities and also entrepreneurial opportunities should be pointed out when 

implementing the chemistry curriculum. 

7. There should be orientation programmes for both the teachers and the students 

to embrace the urgent need for entrepreneurship education in schools. 
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