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Abstract  

Chemistry is a subject of global impact.   As a fundamental science it has a 
profound effect on our planet and is involved in everyday life.   Almost every 
new technological change and important discovery has its foundation in 
chemistry.  In short, chemistry influences our lives and makes the world a 
better place to live   in.  However, few questions always come to the mind of a 
young chemistry student and that of the public as well.  Some of these 
questions include; what is chemistry?   Where doesa chemist work and what 
does it do?   In short, what are the career prospects of studying chemistry?  
This paper attempts to provide answers to these questions.   The concept of 
entrepreneurship and acquisition of entrepreneurial skills as it relates to the 
study of chemistry were also highlighted.  Finally, suggestions and 
recommendations as to how to effectively use chemistry as an entrepreneurial 
science were raised. 
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Chemistry is a subject of global impact.   As a fundamental science it has a 
profound effect on our planet and is involved in nearly every facet of everyday life.  
Almost every new technological change and important discovery has its foundation in 
chemistry.   In short chemistry influences our lives and makes the world a better place 
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to live in.   However, little is known about chemistry and the career opportunities 
therein.   It is therefore necessary to have a good understanding of the subject with a 
view to exploring the career opportunities that abound in it and to also shed light on 
some entrepreneurial skills/enterprises that could be learnt from studying chemistry. 
 Chemistry has been defined differently by different chemists.   According to 
Ababio (2011) Gobaw and Bekele (2003) it is the study and investigation of the 
composition, structure, properties and uses of matter.   Some see it as the study of the 
elements and the compounds they form.   It is mainly concerned with effects that 
depend on the outer electrons in atoms (Backett, 2003, Isaacs, Dainwith and Martin, 
2003).  On the other hand, Wondimuand Admasu (2001) defined chemistry as the 
branch of natural science that studies the composition, structure and behaviour of the 
various forms of matter.   From the foregone definitions, a universally accepted 
definition seems not to be possible, but an operational definition has been attempted by 
Verma and Khanna (2002) where chemistry is defined as the branch of science which 
deals with the study of matter, its composition, its properties and the changes which it 
undergoes in composition as well as in energy during various processes.   A chemist is 
a scientist trained in the study of chemistry.   Chemists study the composition of matter 
and its properties.  They carefully describe the properties they study in terms of 
quantities with detail to the level of molecules and their component atoms.   The 
chemist carefully measures substance proportions, reaction rates, and other chemical 
properties. 
 Chemists use this knowledge to learn the composition, and properties of 
unfamiliar substances as well as to reproduce and synthesize large quantities of useful 
naturally occurring substances and create new artificial substances and useful 
processes. 
 Chemistry typically is divided  into several major sub-disciplines such as 
analytical chemistry, biochemistry, physical chemistry, organic chemistry, inorganic 
chemistry, medicinal chemistry, etc.   there are also several main cross disciplinary and 
more specialized fields of chemistry.  There is a great deal of overlap between different 
branches of chemistry, as well as with other scientific fields such as biology, medicine, 
physics , radiology and several engineering disciplines (Verma and Khanna, 2002; 
Wondimu and Admasu, 2001). 
 
Why Study Chemistry? 
 According to Ebbing (2001) There are three significant reasons to study 
chemistry;important practical applications suchas the development of life saving drugs, 
it is an intellectual enterprise (a way of explaining our material world).   And finally, it 
figures prominently in other fields suchasmedicine,agriculture, industry, etc. 
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Importance of Chemistry 
 The contribution of chemistry to modern  life are enormous and need not to be 
overstressed.   Ababio (2011).Bahl and Bahl (2009).Bajah, Teibo, Onwu and Obikwere 
(2001); Hirpassa (2002) and Verma and Khanna (2002) have identified the importance 
of chemistry inthe following areas: 
 
a) Medicine: knowledge of chemistry has played a major role in the production 
of drugs and vaccines which have greatly improved the quality of life.  Some ofthese 
drugs include  anesthetics and antiseptics, sulphonamides, peniciline, streptomycin, 
disinfectants and germicides, life-saving drugs and prophylactics etc. 
 
b) Industry:  This is an area where chemistry has wide applications.   Chemical 
industries  produce such things as synthetic fibres (rayon, nylon, Dacron, orlon etc.)  
plastics, Bakelite, Teflon, polythene, paints, varnishes, enamels, cement, glass and 
ceramics, pharmaceutical products, dyes and explosives. 
 
c) Agriculture:   the yield, lifespan and quality of agricultural products have 
greatly improved of recent as a result of the production of substances such as chemical 
fertilizers (for better crop production), insecticides (for the protection of crops from 
insects and to help the storage of food grains), and preservatives for better preservation 
of food to check wastages. 
 
d) Comfort, Convenience and Pleasure:  many of the things we use for our 
comfort, convenience and pleasure are made by utilizing chemical knowledge.  They 
include such things as domestic requirements (paper, fabrics, soaps, cosmetics, oils, 
flavouring essence, dyes and perfumes, pencil, writing ink etc. 
 
e) Life Process:  application of chemical knowledge has greatly helped in 
understanding many life/biological processes such as investigation  of tissues, 
photosynthesis, metabolism, cell structure, macromolecules, secretions and other 
constituents of plants, synthesis of RNA, DNA and interpretation of genetic code 
(plants and animals).   The later application has led to the production of genetically 
modified crops, animals and even understanding genes that could cause cancer in 
human beings. 
 
f) Energy Resources:    The present energy reserve (petroleum, coal, wood, 
nuclear, fuels) are being exhausted at a fast rate, hence, attempts are being made by 
chemists to utilize alternatives like nuclear energy, solar energy etc. to meet human 
energy requirements. 
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Other contributions of chemistry are in the areas of military and space science 
(ammunition technology), housing where cement, concrete, steel, bricks etc.   are used 
and transportation (development of suitable fuels and structural materials such as alloys 
which are light, strong and heat resistant). 
 
Dark Sides of Chemistry 
 Despite the fact that chemistry has wide positive applications and most 
chemical products, were made with the best of intentions, there are dark sides of 
chemistry as a result of deliberate misuse or accidents.  Some of the problems are: 
i. Environmental pollution as aresult of chemical wastes from industries, 

radioactive wastes from nuclear plants, oil spillage, exhaust from automobiles, 
pesticides, fertilizers and acid rain. 

ii. Corrosion of metallic objects which lead to collapse of structures-buildings, 
bridges, pipelines and destruction of historical artifacts. 

iii. Misapplication of explosives such as TNT, RDX and other deadly weapons of 
destruction (atomic and nuclear bombs), 

iv. Menace of drug abuse in the society due to the illegal consumption of drugs 
like LSD, cocaine, brown sugar, morphine, expectorants etc. all of which 
cripple the society. 

 
Career Opportunities in Chemistry 
 Most times, science students after graduating from school, aspire for high 
profile courses like medicine and engineering, unfortunately, these dreams are dashed 
in the university due to stiff competition or selection criteria and demands of the 
society.  As a result, students end up reading other physical science courses like 
physics, chemistry, Biology, Geology etc. in frustration.   For those shortlisted to read 
chemistry, the question is what are the prospect  of studying chemistry?    The 
assumption being that they will just end up in the classroom.  However, the range of 
jobs available to somebody with a chemistry qualification  is greater and varied than 
one with most other qualifications, because chemistry underpins everything in our 
modern life.   The British Royal Society of Chemistry (2004) have identified the 
following as some of the areas where chemists could work: 
 
a. The Chemical Industry:   two important functions of chemists in the industry 
are research and development (R&D) and production.   Research and Development 
chemists are concerned with the discovery of new chemical entities, while, production 
specialists ensure that the manufacturing process is efficient and cost effective i.e. high 
yields of pure chemical and minimal environmental impact. 
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b. The Environment:  Chemists have an important part to play in protecting the 
environment for future generations.  In this regard, they are involved in efficient 
control, waste management and recycling, monitoring air and water quality, and 
protecting themarine environment. 
 
c. Management:  one can start as a researcher or a production chemist but end up 
managing a section or even the whole company.  Hence, a chemist requires a wide 
range ofskills and knowledge which include interpersonal and decision making. 
 
d. Commerce:   A chemistry degree is a good training for the world of commerce 
where numeracy, problem-solving and communication skills that are integral parts of 
all chemistry courses are required. 
 
e. Education:   Chemists work in education as teachers and lecturers where they 
teach or provide support as technicians in education, and industry.   Lecturers in further 
and higher education often carry out original research and supervise the work of others. 
 
f. Chemistry in the Community:   A chemist helps to answer questions relating 
to safety of drinking water, quality of the air we breathe and how life-saving drugs 
combat diseases.    
 
Some of the areas where chemists work in the community include: 
a. Research councils such as biotechnology and biological sciences, natural 

environment, medical research councils etc. 
b. Hospitals:   Chemists and biochemists work in both pathology and clinical 

biochemistry laboratories analyzing body tissues and fluids.  This gives vial 
assistance to medical staff in helping to diagnose diseases. 

c. Forensic science:   Chemists use a variety of techniques to examine trace 
evidence associated with crime, the results of which can be used in court.   
Trace evidence may include: explosives, firearms, blood, saliva, hairs, fibres 
and tyre impressions. 

d. Public protection:    This involves working in laboratories, where chemists 
analyze materials such as air, water, trade waste, sewage, drugs and food to 
ensure they are safe. 

e. Art restoration:   Art restoration needs chemists to analyze paints and to 
produce equivalent ones. 

f. Patent firms need chemists to organize legal agreements to make sure new 
discoveries are protected and are economically viable. 
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From the multiple career opportunities that abound in the study of chemistry, it 
is  safe to say that having a chemistry qualification is rather like having an open flight 
ticket to any destination in the world, it gives you great choices.  Without chemistry 
your opinion shrinks in number.  A chemistry qualification from school, college or 
beyond is not just an end in itself, it’s a beginning. 
 
Concept of Entrepreneurship and Entrepreneurial Skills Acquisition in 
Chemistry Education 
 It is no longer enough to come out of school with a purely technical and 
scientific education, scientists need to be entrepreneurial in order to understand and 
contribute in the context  of market and business pressures.  In this respect universities 
and other tertiary institutions have a potential role to play in the training of scientists 
and engineers with entrepreneurial skills to enable them to engage in technology driven 
business ventures.    

According to Jain (2010), this can be achieved through two routes: 
“One is through the process of innovation, generation and protection of intellectual 
property, technology transfer and commercialization of inventions.  While, the other is 
the production, assembly and servicing of technological consumer goods, educational 
and research equipment” 
 Byers, Seeling, Sheppard and Weiterstein (2010) noted that entrepreneurship 
education teaches students in all disciplines including science and chemistry, the 
knowledge, tools, and attitudes that are required to identify opportunities and bring 
them to life.   In the same vein Nelson and Byers (2010) observed that “both in and 
outside the classroom, learning to be an entrepreneur requires a complex set of skills, 
and abilities.” 
 Entrepreneurship is a process activity:  it generally involves the following 
inputs; an opportunity; one or more proactive individuals; an organizational context; 
risks, innovation; and resources.  It can produce the following outcomes: a new venture 
and enterprises, value; new products or process; profit or personal benefit; and growth 
(Morris, Pamela and Donald, 1994) as cited in Lambing and Kuchl (2007).  While, 
Gomez-Mejia et al. (2005) in Enikanselu and Oyensde (2009) said that 
entrepreneurship is the process of creating a business enterprise capable of entering 
new or established markets. 
 An entrepreneur according to Stephen et al. (1991) in Adeyemo (2009) is the 
one who organizes, manages and assumes the need of a business enterprise or as a 
person who has decided to take control of his/her future and becomeself-employed 
whether by creating his own unique business or working as a member of a team at a 
multilevel vocation”.   Entrepreneurs explore and invent new products and processes-
working from their original ideas and concepts.  These are the “ideas people,” breaking 
new grounds, advancing our understanding of the world and turning knowledge into 
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 opportunity.  Adeyemo (2009) observed that skill is thought of as quality of 
performance which does not depend solely upon a person’s fundamental or innate 
capacities but must be developed through training, practice and experience.  Although 
skill depends essentially on learning, it also includes the concept of efficiency and 
economy in performance.  Indeed, Jain (2010) opined that entrepreneurs are the people 
who have the creative ideas, drive and determination to set up new small businesses; 
the seeds from which big enterprises can blossom. 
 Entrepreneurial skills are skills needed to have to succeed in business, teaching 
and in any enterprise.  Entrepreneurial skills are the basic skills necessary to enable you 
start, develop, finance and succeed in your ownenterprise (Jain, 2010).   From these 
conceptions, it is clear that in learning entrepreneurial skills in chemistry education, it 
is necessary to acquire a wide range of skills and competences, because it is not just 
enough to have chemical knowledge.. 
 
Scope of Entrepreneurship 
 According to the Nigerian Business Times (1986) as cited by Enikanselu and 
Oyende (2009) “Entrepreneurship covers the following:   trading, food processing and 
agro-allied industry, chemical and pharmaceutical industry, steel-based industry, 
mineral and petrochemical industry. 
 
Traits/skills of an Entrepreneur 
 To be a successful entrepreneur, Adeyemo (2009), Byers et al. (2010) 
identified the following as some important traits; have requisite knowledge and 
expertise, wisdom to seek  out and listen to the advice ofthose who know what he/she 
does not know, ability to learn from his  mistake, ability to act on opportunities, drive, 
passion, resourcefulness, belief that one can be successful, self-discipline, ability to 
make quality decisions, hard-work, concentration, technical  ability, communication 
skills, motivation, organizational skills, financial skills, marketing skills and 
supervision/management skills.   From these traits, much is expected from the 
entrepreneur who bears the brunt of his successes and failures. 
 
Significance of Entrepreneurship/Entrepreneurial Skills to the Nigerian Economy 
 The acquisition of entrepreneurial skill is of great importance to any economy.  
In realization of this fact, countries have created special funds to finance viable 
businesses, small, medium and big enterprises in order to  promoteboth industrial  and 
economic growth.   The significance of entrepreneurship and  entrepreneurial skills 
include: to mitigate unemployment and poverty by empowering scientists with 
employment capabilities, and help create job opportunities for others;  innovation 
stimulations; provision of opportunities for diverse people in society; productivity, 
creation of new technologies, products and services; development of a market for the 
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products and the devising of new products to meet or anticipate customers’ demand; 
linkage effect, militating against rural-urban drift (Enikanselu and Oyende, 2009). 
 
Chemistry:  An Entrepreneurial Science 
 Considering the vast array of chemistry related industries where chemists  are 
occupied with the production of materials for day to day use, chemistry education is 
nothing but an entrepreneurial science.    This assertion is supported by the fact that the 
materials produced provide economic gains to the society.   Presently, even those 
without chemistry qualification are into the production of household items which 
provide them with a means of livelihood.   Some common items that are produced 
locally include soaps and detergents, germicides, pomade, toothpaste, body lotions, 
hair shampoo and hair relaxer, shoe polish, paint, perfumes etc.   All these apply 
chemical knowledge and are money making ventures that promote economic 
independence and overall prosperity of an individual and the society at large. 
 
Conclusion 
 Right from creation, the pre-occupation of man has been the exploration, 
exploitation and utilization of materials found in his environment.  It is this quest that 
leads him to develop the science of chemistry, which has contributed immensely to the 
improvement of quality of life and general condition of living.  Indeed, chemistry is at 
the heart of the core sciences as it provides the greatest job opportunities for its 
practitioners.  From the above discussion, there is no doubt that chemistry permeates 
many areas of our lives, so do not wait for things to happen; make them happen!  Go 
ahead and become a chemist today. 
 
Recommendations 
 The following steps are suggested as ways by which chemistry can be used as 
an entrepreneurial science in the school setting: 
 Encourage the formation of science clubs where as part of their activities some 

of these preparations can be tried. 
 Include some of these preparations as part of routine practical sessions. 
 Organize science exhibitions and fairs where materials produced shall be 

displayed, assessed, and outstanding ones rewarded. 
 Make connection between theory and practical by designing 

activities/practical’s that are of relevance to the students. 
 Encourage improvisation by using local materials in the teaching and learning 

of chemistry. 
 Find market for products produced, this will motivate the students further as 

they will see the immediate economic gains. 
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 Educational visits (excursions) should be undertaken to chemical industries 
where students will see the processes of production and packaging of 
materials. 

 
 

References 
Ababio, O.Y. (2011).  New  school for Senior Secondary School.  Sixth Edition, 

African First Publishers, PLC, pp.1-7 
 
Adeyemo, S.A. (2009).  Understanding  and Acquisition of Entrepreneurial Skills.   A 

pedagogical  re-orientation for Classroom teachers in science education.  TUFED-
USED.  6(3), 1-11 

   
Backette, A.H. (2003).  A Dictionary of Chemistry,  CBS, Publishers and Distributions, 

New Delhi, India.  P.65 
 
Bahl, A, &Bahl, B.S. (2009).Advanced Organic Chemistry.  Chand S. and Company 

Ltd., New Delhi, India, p.4 
 
Bajah, S.T., Teibo, B.O., Onwu G. Obikwere. A. (2000).Senior Secondary Chemistry 

Textbook 1,   New edition, pp.32-147. 
 
Byers, T. Seeling, T. Sheppard, S. &Weilerstein, P.C. (2010).Entrepreneurship:  It’s 

Role in Engineering Education, Kauffman, Emerging Scholars Initiatives, pp.1-7. 
 
Ebbing, D.D. (2001).  General Chemistry, Fifth Edition, Houghton Mifflin.  Company, 

USA, pp.1-6 
 
Enikanselu, S.A. &Oyende, A.I. (2009).Entrepreneurship development and 

management of small scale enterprise.Enykon Consult, Lagos.  Pp.3-4 
 
Gobaw, G.  &Bekel, T. (2003).A Dictionary of Physics, Chemistry and Biology for 

high School students (Grade 7-120).Mega Publishing Enterprise.  Addis Ababa.  
P.57 

 
Hirpassa, T. (2002).A New Guide to Secondary School Chemistry:  Grades (7-12)  

Mega Publishing Enterprise.  Addis Ababa.  P.57 
 
Isaacs, A. Dainwith,J. & Martin, E. (2003).  Oxford  Dictionary of Science.   Oxford 

University Press, UK.  P.150 

Chemistry as a Creative Science for Creation of Career Opportunities and Development 
of Entrepreneurial Skills 
 

Journal of Resourcefulness and Distinction, Volume 11 No. 1, December, 2015:   ISSN 2276-9684 
  



 
10 

 

 
Jain, P.K. (2010).  Entrepreneurship Education for Scientists and Engineers in Africa, 

Proceeding of the second science with Africa conference,  Botswana, pp.173-178. 
 
Lambing, P.A. &Kuehl, C.R. (2007).Entrepreneurship.Forth Edition, Pearson Prentice 

Hall, New Jersey, USA.   P.16 
Micheal, M. Pamela, S.L. & Donald, L.S. (1994), Reconceptualizing Entrepreneurship:  

An Input-output perspective:  Advanced Management Journal. 4(2) 
 
Nelson, A.J. & Byers, T. (2010).  Challenges in University Technology Transfer and 

the Promising Role of Entrepreneurship Education, Kauffman, Emerging Scholars 
Initiative, pp.1-14 

 
Royal Society of Chemistry (2004).  Chemistry:  The Creative Science, Careers 

Guidelines for Post -16 students, RSC, Booklet, pp.4-27. 
 
Wondimu, T. &Admasu, S.(2001).  Chemistry:  Student Text Grade II.  Mega 

Publishing Enterprise.  Addis Ababa.  Pp.1-5 
 
Verma, N.K. Khanna, S.K. (2002).  Comprehensive Chemistry for Class XI (Vol.I& 

II)Laxmi Publications (p)  Ltd, New Delhi, India, pp.3-4 
  

Daniel Musa Marti 

Journal of Resourcefulness and Distinction, Volume 11 No. 1, December, 2015:   ISSN 2276-9684 
  



 
11 

 

 
 


