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Abstract 

This paper explores the various functions played by virtue enterprise in promoting engineering practice. It tries to 

analyse how virtual enterprise has been used by different companies the world over to manufacture and build state 

of the art equipment. The study relied solely on secondary sources of data collection. Textbooks, journals, 

conferences and seminar papers relevant to the study were reviewed. It is believed that engineering business will be 

done with much ease with the virtual enterprise than with the traditional enterprise. Consequently, this study 

recommends that engineers should move away from the highly integrated vertical firm or traditional enterprise to the 

widely distributed network – the virtual enterprise. 
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1.0 Introduction 

It is no longer news that the world we are living today is a global village. It is a world with fewer economic 

boundaries and increased competition in both the public and private sectors. This feat is attributed to the use of 

information technology. Organisations are therefore waking up to the challenges of the new economic and 

competitive business environments. Many organisations are realising that the old bureaucratic, traditional business 

structures can no longer respond to the increased competitions and the new customer-driven market economy. 

Organisations are going through remarkable changes to build environments where everyone can contribute their 

best, where customer requests are not only met but exceeded and where effectiveness, efficiency, quality, 

productivity, customer satisfaction and competitiveness are taken seriously as vital success factors. The foregoing 

factors necessitated the advent of Virtual Enterprise. 

There is no exact definition of a virtual organisation, as different authors use different features to define virtual 

organisation. In general, the term refers to individual companies or groups of people contributing their shared 

resources to a widely distributed computing environment, so that it appears to be a single environment. According to 

Bakos 1998, an electronic market can be seen as the virtual marketplace where business participants that are 

geographically distributed and possibly not known in advance can meet one another and cooperate in order to 

achieve a common business goal. It can also be seen as a temporary network of autonomous organization, firms, 

suppliers and customers, linked by information and communication technology to share skills, competences, 

resources and cost so as to better respond to business opportunities and offer better service delivery. It will have 

neither organizational chart nor hierarchy; no vertical integration and no central office.  

 

2.0 Review of Outstanding Application in Virtual Enterprises 

Virtual enterprise has been used to deliver both simple and sophisticated engineering products effectively and 

efficiently to adequately meet customers’ need. A feat that would have seemed impossible some years back. Avery 

(2007), as cited in William et al (2011), assert to how virtual enterprise was used to deliver the Boeing 787 

Dreamliner. According to him, the wings of the plane are made in Japan, the wing tips in Korea, the landing gear in 

the UK, the horizontal tail in Italy, and on and on. The only major part of the plane made in Boeing’s “home” state 

of Washington is the vertical tail. Automobiles are also produced by widely distributed virtual enterprises. The 

Hyundai Genesis, a “Korean” car, has a transmission built by ZF, a German company, an instrument cluster by 

Continental, another German company, and fasteners by TRW, an American company (Automotive News). The 
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virtual enterprise has arisen largely as a result of outsourcing, the fundamental strategy that has led to the evolution, 

away from the traditional enterprise to a widely distributed network of suppliers. 

 

2.1 The Need for Virtual Enterprises 

Virtual Enterprises are a panacea for turbulent business environments. It is evidently clear that firms face business 

environment changing at an increasingly rapid pace. Business opportunities in particular can arise and disappear 

again within a short time. However, the speed with which traditional organisations can adapt to changes remains 

limited. We refer to this situation, where the environment changes more rapidly than organisations can adapt, as a 

turbulent environment. 

Agile behaviour towards market opportunities is the major reason to which virtual organisations are designed. It is 

achieved through organisational flexibility, especially the competence to concurrently design a customer’s product 

or service and the processes to produce or deliver it. This flexibility is supported by the structure of a virtual 

organisation. 

Three basic elements; the customer value, the value system and the network describe the virtual organisation for our 

purposes and allow developing answers to the questions: 

1. Why is the value system created? The value system is designed to create value in the business opportunity. The 

value is the force that drives continuous restructuring of the value system. 

2. How can the value be created? Value is created with the value system and business processes that are adapted to 

the requirements of the short-term business opportunity. 

3. Who are the potential partners? The potentially participating partners of the network will in most cases be related 

parties; independent companies, but as well decentralised profit centres or strategic business units of a global 

holding. 

 

2.2 A Virtual Enterprise Life Cycle 

Virtual Enterprise consists of a life cycle. Reid et al (2001) stated that Agile Aerospace Manufacturing Research 

Center (AAMRC) assumes a virtual enterprise cycle having six elements. This six steps process may be thought of 

as the life cycle of the virtual enterprise. The six steps are described below: 

 

1. A virtual enterprise is conceived when a need is recognized in the marketplace and an objective (or set of 

objectives) is established. This step requires understanding of the customers’ expectations/needs and what 

it will take to satisfy them. The enterprise that is required to meet the need is visualized, and a 

transformation/migration strategy is articulated. This activity can be accomplished by a single firm or by an 

existing virtual enterprise. This step is essentially the conceptual design of a new enterprise. 

2. The enterprise is created when relationships are established that will eventually bring together the requisite 

competencies, when a strategy is crafted and a “product” is “designed” to meet the identified need. At this 

stage, the firms that comprise the enterprise will likely develop and implement new or improved processes 

and systems to prepare for the next stages of the cycle. Activities in this stage constitute detailed design of 

the new virtual enterprise and complete preparation for implementation. 

3. The virtual enterprise competes when the product is offered in the marketplace. This activity may be 

accomplished in several ways. The enterprise may offer new or alternative solutions to previously unmet 

need, or it could identify, pursue and capture a defined opportunity to produce and deliver its product. 

Finally, the enterprise could secure new customers for existing products. 

4. After competing, the enterprise is configured as assets and competencies are acquired and the requisite 

processes and infrastructure are deployed to accomplish the objectives of the enterprise. The assets, 

processes, and procedures are acquired or developed, and integrated as specified by the enterprise design to 

produce and deliver the required product. These activities comprise the actual implementation step for the 

new virtual enterprise. 

5. The virtual enterprise then conducts operations to produce, deliver and support the “product” and to 

maximize stakeholder value. 

6. It concludes operations when the objectives of the enterprise are satisfied, by terminating the relationships 

and by re-deploying and/or dis-acquiring assets. 
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The activities of the virtual enterprise cycle are accomplished by processes that are owned and operated by 

individual members of the virtual enterprise or shared processes that are “owned” jointly by the enterprise as a 

corporate entity. Whether the processes are individually or jointly owned is largely predicated on the objectives of 

the enterprise and how they are to be accomplished. 

 

2.3 Managing the Virtual Enterprise 

1. The Virtual Enterprise is managed through value creation for their member firms through identifying market 

opportunities outside their core-business. This point to conditions of turbulent environments, where market 

opportunities emerge unpredictably and markets change an order of magnitude faster than the organisation can 

adapt. Clearly, this case of making business in non-related industries is not covered by traditional marketing 

analysis, where a firm’s conduct and the requirements for products are derived from the structure of the industry it is 

in [Bain, 1959]. Similarly, in turbulent environments the identification of dominant players, suppliers, customers, or 

competitors becomes difficult. Firms change the roles they play to the extent that they simultaneously assume 

multiple roles in parallel Value Systems. Consequently, with increasing turbulence it becomes more difficult to 

identify the competitive forces [Porter, 1979] that these players create in the industry, rendering this framework a 

less valuable basis for marketing decisions. 

2. Concurrent Engineering with the customer gained importance in the virtual organisation. Initially pure market 

access has been recognised as an important element of networks, where not all companies are equally situated in 

terms of access to profitable opportunities. In Prato, for example, many of the small textile-manufacturing firms are 

not in a position to access world-wide customers. In this industrial district, merchants, provide access to market 

opportunities for the entire district [Kumar, et al. 1996]. The merchants bring “an overview of external markets” and 

market the services of other firms to “compete on the basis of price, innovation and service”. In the construction 

industry, market access is provided by specialised project managers, who hire those crafts that are needed for a 

custom-designed building [Piore and Sabel, 1984].  

3. Market opportunities do not present themselves neatly labelled as such. Instead, it is necessary for application 

engineers to be able and willing to create opportunities and to stretch competencies beyond their primary business. 

Innovation models, such as Abernathy and Utterbeck’s (1974) concept of dominant design, focus on describing the 

lifecycle of an industry, which has only limited value for the engineer. In summary, identification of market 

opportunities provided member companies with access to applications for their competencies in businesses beyond 

their traditional industry boundaries. Membership in the network exposed the firms to ideas and demands they 

would otherwise not have seen. As a reservoir of market opportunities the network is specifically adapted to 

turbulent environments, where we have perceived market opportunities as short term windows, emerging and 

disappearing again in an order of magnitude faster than the organisation can adapt to it. Selecting from business 

opportunities requires more than simple picking of the shelf. Instead, to accommodate short-term market 

opportunities required extensive concurrent engineering activities by the partner firms as well as on the level of the 

network. 

 

2.4 Advantages of Virtual Enterprise over the traditional enterprise  

The motivation usually given for the increase of the Virtual Enterprise is the drive for lower costs, but in reality, the 

motivations for Virtual Enterprise are much wider. These reasons include: 

- Reduce and control operating costs 

- Improve company focus on core competencies 

- Gain access to world-class capabilities 

- Free internal resources for other purposes 

- Gain control of a function that is time-consuming to manage or is out of control 

- Insufficient resources are available internally 

- Reduce research and development investment 

- Share risks with a partner company 

- Grow sales in new and emerging markets through local participation 

As pointed out by Chesbrough and Teece, incentive and responsiveness give the virtual enterprise its advantage. 

(Chesbrough and Teece, 1996) “Virtual companies coordinate much of their business through the marketplace, 
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where free agents come together to buy and sell one another’s goods and services; thus virtual companies can 

harness the power of market forces to develop, manufacture, market distribute, and support their offerings in ways 

that fully integrated companies can’t duplicate.” Because of the multiple motivations and advantages, outsourcing 

became a rapidly growing, if not fashionable, phenomenon. As companies began the process of outsourcing, 

however, some researchers began to raise warning signs and provide guidance on strategies and identifying and 

managing risks. In 1993, writing in the MIT Sloan Management Review, Stuckey and White described a number of 

situations in which outsourcing was very risky to a company. (Stuckey and White, 1993) These risks were related to 

the design and production of both the components and system being produced. 

 

2.5 Challenges and Problems associated with Virtual enterprise 

Risky, difficult and innovative components and sub-assemblies are routinely outsourced as are items requiring new 

production techniques. As one would expect, this has led inevitably to numerous problems and challenges across 

multiple industries. It would seem that all of the benefits of outsourcing are expected to be realized, and all of the 

risks are ignored. But this is not always the case. Since so many firms are involved in the production of a particular 

product, numerous challenges may be encountered during the designing process. Also there are challenges in legal 

issues especially as it concerns the dissolution of a Virtual Enterprise. As Stuckey and White observe, “In all cases, 

decisions to integrate or disintegrate should be analytical rather than fashionable or instinctual.” (Stuckey and White, 

1993).  

 

3.0 Conclusion 

A large number of general functional requirements for a Virtual Enterprise supporting infrastructure, covering the 

various phases of the Virtual Enterprise life cycle, has already be identified, some of them being extensively 

investigated by many projects. Some of these functional requirements are however, still unclear, requiring further 

investigation and a clear multi-disciplinary approach involving not only the technology-oriented aspects but also the 

socio-organizational and legal issues. 

In conclusion, Virtual enterprise is all about doing business smartly, effectively and efficiently in order to respond to 

customers’ need. It is about companies or group of people networking to deliver products in an easy and amazing 

style that will promotes skills and competences amongst the participating firms. It is a win, win strategy that add 

value to engineering activities all over the world. Hence, engineers should shift away from the highly integrated 

vertical firm or traditional enterprise to the widely distributed network.   

 

References 

Abernathy, W. J. and Wayne, K. (1974). Limits of the Learning Curve; HBR. Vol. 3, pp. 109. 

Ana, P. R. and Eugeno, O. (2011). An Electronic Market Architecture for the 

formation of Virtual Enterprises. Available at: scholar.google.co.uk/scholar?q=An+Electronic+market+arc

hitecture+for+the+fprmation+of+virtual+enterprises&btnG=&hl=en&as_sdt=0%2c.  

Bain, J. (1959). Industrial Organisation. New York: Wiley & Sons. 

Bakos, Y. (1998). The Emerging Role of Electronic Market Places on the Internet. Communications of the ACM; 

Vol. 41, No. 8, pp. 35 – 42. 

Chesbrough, H. B. and Teece, D. J. (1996). Organising for Innovation: When is Virtual Virtuous? Best of HBR; 

Harvard Business Review. 

Kumar, K. B., Bielle, P. V. and Dissel, H.G. (1996). The Merchant of Prato – Revisited. Towards a Third 

Rationality of Information Systems; Erasmus Management Report Series, 263, pp. 1-37. 

Piore, M. J. and Sabel, C. F. (1984). The Second Industrial Divide – Possibilities for prosperity. USA: Basic Books 

Press. 

Porter, M. E. (1979). How Competitive Forces Shape Strategy; HBR, Vol. 57, No. 2, pp. 137 – 145.  

Reid R. L., Rogers K. J., Johnson E. M. and Liles H. D. (2011). Engineering the Virtual Enterprise. [online] 

Available at:<https://pdfs.semanticscholar.org>  

Stuckey, J. And David, W. (1993). When and When Not to Vertically Integrate. Sloan Management Review; MIT, 

Spring. Vol. 34, No. 3.  



LAJAST: Journal of Engineering, Science and Technology 

ISSN: 2545 - 5583 (online) 

Vol. 1 Number 1, November, 2017 

www.asuplafia.org.ng/journal 

 

76 Page 

 

William R. K., Chris W. J. And Robert S. (2011). Designing and Managing the 

Virtual Enterprise. [online] Available at: <http://www.systemdynamics.org/conference/2011/proceed/paper

s/p123.p> 

 

 


