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Abstract:
Engineering entrepreneurship is that aspect of entrepreneurship through which technical skills are acquired by engineers and engineering students to identify opportunities and conduct business. The engineering entrepreneurship training programme equip people with business development and management skills to establish industries which promotes industrial development in the third world countries like Nigeria.  A secondary source and content analysis were employed for the collection of relevant information on the subject.  Therefore, the study concluded that engineering entrepreneurship as a key for industrial development in Nigeria. Thus, the researchers recommended engineering students/graduates should be equipped with adequate knowledge of business entrepreneurial skills and host of others.
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INTRODUCTION
Engineering entrepreneurship which is otherwise called entrepreneurship in engineering equips one with potentials for wealth creation. It emphasizes considerable experiential learning which provides business skills and entrepreneurial mindset to engineers in the application of creativity and innovation, opportunity identification and evaluation, resourcefulness and tolerance of risks to establish business or industry in such area for investment activities for wealth and employment creation to oneself and others respectively.

There are several entrepreneurial opportunities for graduates in Engineering and Technology in which they design and develop systems which primarily convert energy useful mechanical forms, this includes both power generating machines that transform or consume this power in the completion of their particular functions thereby bringing such completed form to the market for income or wealth generation. To be precise, such business opportunities including Mechanical Machine Designer, Thermodynamics/Heat Transfer Maker, Air conditioning and Refrigeration Producer, Computer-aided designer in Mechanical Engineering Systems (CAL/CAT), Structural Engineering/Building Technology, Transport Engineering, Highway Engineering, Power Equipment Fabrication/Installations firms, Machine-rewinding Firms, Civil Service Works, Information Technology Outfits etc.

Engineers are also entrepreneurs expected to perceive the need for goods/services and utilizing resources to produce and market them to achieve economic needs (Egboh 2009).  According to him, the practical working experience will allow engineering graduates on industrial/practical work experience to gain access to and insight from the entrepreneurial business community.  These engineering students on industrial experience is similar to SIWES (Students Industrial Work Experience Scheme) would also understand how to successfully identify and access meaningful entrepreneurial opportunities from a business and personal perspective.  In addition, the engineering students and technicians or technologists would be equipped with entrepreneurial knowledge, skill and mindset, insight tools, know-how and resources (i.e. money, machine, materials, men, managerial skill etc), to successfully identify and overcome obstacles with entrepreneuring (business venturing).

CONCEPTUAL FRAMEWORK
Under the conceptual framework, we reviewed relevant literatures on key concepts are covered by engineering entrepreneurship as a key to industrial development. Specifically, concepts such as Engineering, Entrepreneurship, Engineering Entrepreneurship, Industrial development and Business Technologies in the 21st century are discussed.

ENGINEERING
The word “Engineering” derives from the Latin word “ingeniare” denotes designing or creating.  Engineers utilize the laws of science for the design of structure, machines, and productions of all types. They seek for more skillful ways to utilize resources that are existing and frequently produce modern materials. Engineering profession applies the knowledge of science to practical use. The concept “Engineering” is a professional art of employing a scientific knowledge to optimum conversion of resources to the advantage of mankind.

According to Modern Engineers, Engineering is the science of applying knowledge of the properties of matter and natural sources of energy to enhance the worth of man’s life practically.  The domain of engineering encompasses abroad range of activities through the planning and the supervising of huge construction projects to the design and the production aids for the physically handicapped. Engineering education, from the other perspective, is the backbone of the country which is to keep pace with the defence and the development of a nation.  Engineers working in government institutions and private sector may have to replan their resources to identify unsatisfied services or products and bring to the market for profit.

The scientific and technical knowledge has doubled in a very short span of human history and the knowledge is multiplying at much faster rate than ever before.  Therefore, for any society to survive, it has to keep pace with advanced technology and that possible through engineering education and scientific research.

Precisely, continuing engineering education is the most appropriate mode of studying and achieving the higher level of competence for utilizing unconventional energy resources, devising new industrial units and equipments and employing appropriate technology for the future.

ENTREPRENEURSHIP
The idea of entrepreneurship has no universal definition, just like other social sciences concepts.  We shall take a quick look at few of its definitions by various writers are taken below:

Hardwood (1983) defined entrepreneurship as the operation of assembling resources to create and build an independent enterprise encompassing creativity, risk taking and innovativeness.Robert Hisrish (1985) also defined entrepreneurship as an operation of producing something distinct with importance by committing the required effort and time, supposing financial, psychological and social risk and getting the resultant benefits of money and personal contentment.

Steinhoff and Burges (1993) says “Entrepreneurship happens during which an individual forms a novel venture, a novel method to an ancient business or concept or a unique approach to provide the market with a product or service utilizing resources in a modern way beneath the circumstances of risks.
According to Okpara (2000) entrepreneurship is the ability, willingness and creative process of identifying investment opportunities for establishing and running profitable ventures successfully.

Timmons and Spinelli (2004) see entrepreneurship is a method of rationalizing, and acting that is opportunity-obsessed, whole in method, and based on leaderships.  It resulted in the formation, realization, and value renewal which leads to the recognition of opportunities… needs the tendency to accept risks in a very calculated fashion, in order to shift the odds of success constantly by balancing the danger with implicits reward” Olagunju (2007) says that “entrepreneurship is the task of creating and managing an enterprise. According to Sibete and Benemone (2021) “entrepreneurship is the ability and willingness of an individual to undertake a new or existing business through combining of resources to run business in a unique way.

ENGINEERING ENTREPRENEURSHIP       
It is the practice of entrepreneurship in engineering to identify opportunities and conduct a business.

According to Bryan K. Temple and Chisolin U. (2010) described entrepreneurship in engineering as what is displayed by an individual with engineering knowledge and skills and entrepreneurial mindset combine to identify and evaluate opportunities which have the potentials to add economic values to products, process or services and when the individual pursues these opportunities regardless of the resources owned or controlled. 

According to Sibete and Benemone (2021) the growing focus on engineering entrepreneurship activities requires that we make scientific and technical skills to transform resources from being a high cost supply of primary low-value products to becoming a low cost and most competitive supply of high value and increasingly processed added valued products and quality services.

Engineering entrepreneurship is the training of engineers, technicians and technologist with their acquired technical skills to assembling resources to create employment and boosting income-earning opportunities for themselves and others.
In Nigeria, the quest for business training by some engineering graduate who have entrepreneurship instincts has led to many engineers pursuing MBA course which eventually lures them away from the domain of engineering or completely takes away the flair they have for engineering.

INDUSTRIAL DEVELOPMENT
Structurally, industry is simply means the trade organization which primarily apply the scientific and technological knowledge and method in the production of goods and services.  In the industrial revolution, there is a change from simple traditional technology towards the application of scientific and technical knowledge and technologies.

Precisely, industrial development is made up of uninterrupted production and utilization of progression of technological new ideas over time, which leads to the production and creation of modern products, processes and replacement of modern and more affordable materials in existing goods or service, better ways of marketing or distribution of product and services.
Industrial development in countries drive to industrialization, liberalization and globalization process, the efficiency through which the transformation occurs depends on the skill of engineering and technical personnel who in addition to others, cope with the following functions and rules:

-
Operate sophisticated machines as well as maintaining them efficiently.

-
Determine the methods, trends scale and rates of industrialization.

-
Organize the scale of output.

-
Engage in complex procurement activities in order to assemble what are often sources of materials necessary to have a product.

-
Organized production, bringing together the factors of productions to make goods and services.

-
Assist in the production, packaging, marketing and controlling quality of a product.

-
Organize, accounting and control at all stages of industrialization.

A crucial role of the engineers and technicians in industrial development is the provision of the middle level manpower that can in the long run, change the face of Nigeria industrially and economically but through entrepreneurial innovation and creativity spirit.

BUSINESS TECHNOLOGY IN THE 21ST CENTURY
In the first place, what is business technology?  The answer is simple as the application of technology on the business environment in the modern times on the way things are done that is, how we have business design, produce, distribute and sell the goods and services.

The 21st (i.e. twenty first century) has been tagged “Entrepreneurial Age”.  This implies that economic growth and development, technological advancement and industrialization of nations are being shaped by entrepreneurs who are modern technologists that used modern technology in daily business activities.  The experience in the advanced industrialized nations like Germany, Japan, United Kingdom, Russia, USA etc are authoritatively influenced by appropriate technology.

Technological innovation on developments which have impacted on transportation, communication and data processing (i.e. ICT) in particular.  Technology has clearly played a crucial role in creating trans world social spaces. The introduction of telegraph in 1837, the telephone in 1876, the wireless in 1895, the airplane in 1903, the television in 1925, the liquid fueled rocket in 1927, the coaxial cable in the 1930s, and the digital computers in 1936 were all the key events in the period of incipient globalization”. (Scholte, 2000).  The pace of technological innovation increased after 1950 with the transistor radio in 1995.  Followed by the application of cable, satellite and digital technologies to TV, wide body air craft from 1969, supersonic carriers in early 1900 and orbital satellites in 1963.

However, it is developments in computer related technologies facilitated by advances in telecommunication, such as the power of fibre optics to carry thousands of simultaneous voice communication (1980) and the advent of broad band technologies (e.g. Integrated Service Digital Network–ISDN), that have advanced ICT to hitherto unexpected heights.  Personal computers, the internet and hand held gadgets (from the cell phone to the palm corder) are the visible expressions of technological advancement.  Technological innovations have provided the infrastructure for globalization.

SOME MAJOR ENGINEERING AND TECHNOLOGICAL INVENTIONS UNDERLYING GLOBALISED BUSINESS SINCE 1400
	Technological Invention  
	Year
	Inventor/Technologist 

	Printing Press 
	1438
	Johannes Gutenberg 

	Steam Engine 
	1712
	Newcomen Thomas

	Fax Machine
	1843
	Alexander Bain

	Internal Combuston Engine
	1858
	Jean Lenoir

	Telephone 
	1876
	Alexander Graham Bell

	Automatic Telephone 
	1889
	Alman B. Stronger

	Wireless Telegraphy (Radio
	1895
	Gughelmo Marconi

	Frequency Modulation (Fm Radio)
	1933
	Edwin Howard Armstrong

	Airplane 
	1903
	Wright Brothers 

	Computer (first freely programmable computer 
	1936
	Konrad Zuse

	Electronic Digital computer 
	1936
	John Atanasoft and 

Clifford Berry 

	Mobile phones/cellular phone 
	1947
	At & T Co.

	Transistor Radio
	1953
	Texas Instruments 

	Absolute Temperature Scale
	1824-1907
	Lord Kelvin

	Actuarial Tables/

Calculation Machine 
	1792-1871
	Charles Babbage

	Barometre 
	1623-1662
	Blaise Pascal 

	Chloroform 
	1811-1870
	James Simpson

	Electric Generator 
	1791-1867
	Michasel Faraday 

	Electric Motor 
	1797-1878
	Joseph Henry 

	Kaleidoscope 
	1781-1868
	David Brewster 

	Telegraph 
	1791-1872
	Samuel F. B. Morse

	Vaccination and Immunization 
	1822-1895
	Louis Pasteur 

	Antiseptic Surgery 
	1827-1912
	Joseph Lister

	General Motors/Ford Motors 
	-
	Henry Ford 

	Electric Bulb 
	-
	Alva Thomas Edison 


The impact of technology is seen in new business products, new business machines, new tools, new materials and new services in the business market.  For instance, with computer technology application, bank businesses are able to serve their customers efficiently and promptly.  Technology has also brought a variety of products like automobiles, new machines etc.  Another impact of technology to business is the modern fast means of electronic business such as E-product and development, E-marketing etc.

Databanks are quickly developed to make businesses more easily and responsive to clients/customers.  Bar codes in countries where they are in use, tell the retailer what size, colour and price you bought in particular product, so that you are on her mailing list, she can always send to you to ‘catalogue’.

RELEVANCE OF ENTREPRENUERSHIP IN ENGINEERING
The relevance of entrepreneurship in engineering cannot be over-emphasized.  From time immemorial, entrepreneurial mindset has been embedded with engineers and technologists to the business world.  In the 21st century, the relevance contributed to the industrial development as well as other sectors of the nations’ economy are as follows:

1.
Engineering and technology entrepreneurship has introduced scientific and natural laws into effect in order to find solution to man’s problems - ICT in business, e-business, e-marketing, e-learning etc.

2.
Entrepreneurship in engineering has opened up the eyes of many engineers and technicians to become business gurus in the business world.

3.
Engineering entrepreneurship has immensely introduced and developed many Small and Medium Scale Industries in Nigeria and other third world countries.

4.
The introduction of engineering entrepreneurship in the 21st century has generated a large multiplier effect in employment creation.

5.
It has come to stay so as to promote standard of living among engineers and other technical personnels in the Nigerian economy.    

6.
Engineering entrepreneurship promotes biotechnology, food technology, art, printing and related technology, hospital, science, computer related technologies to the society for easy and fastest means.

CONCLUSION/RECOMMENDATIONS
From so far discussed on the topic, we therefore conclude that engineering entrepreneurship is a veritable tool to industrial development of both developed and developing countries.  In nutshell, engineering entrepreneurship blends scientific practical skills, knowledge and business skills to provide manufacturing process-oriented investment opportunities to most people especially engineers, engineering students/graduates, engineering researchers and professionals.  Thus, the pathway to engineering entrepreneurship of a nation should be encouraged and improved by all levels of government to promote sustainable industrial development of a nation. 

It is therefore our recommendation that government should create awareness at all times for entrepreneurship culture nationwide, engineers, technicians and technologists should be given appropriate entrepreneurship education orientation and mindset that can help them venture into commercial arena.  This can be achieved through catch them young approach to all from the nursery, primary, post primary to university level.  Engineering students should be sent to industries to acquire business experience, local need based project (always given them business mindset in their design and construction projects to undergraduates in groups, inclusion of entrepreneurship course in engineering curricula (both theory and practical) and government should encourage and fund their business projects when it is needed.

The time is to act now, Nigerian engineers/engineering students must be taught how to identify investment opportunities and conduct businesses so as to create job opportunities for themselves and others, this will put them in tandem with their counterparts all over the world and also help create wealth.  
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