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ABSTRACT
Business incubation is a dynamic process of business enterprise development. Incubators nurture young firms, helping them to survive and grow during the startup period. Among various types of incubators the university-based incubators are particularly studied. Although most university incubators are quite successful in terms of the success rate and the growth rate of tenant companies, their contributions to the sponsoring universities, however, are still not satisfied. It is found that behind the glorious records there are still some barriers impeding the development of an efficient incubator. In this research, a new model, which integrates merits of public and private incubators into the university incubator, is proposed for the improvement of incubator performance. The goal is to develop a successful incubator, which can earn profits not only for its own financial sustainability but also for generating significant equity return to the university.
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1. INTRODUCTION

Business incubators nurture young firms and help them to survive and grow during the startup period when they are most vulnerable. The establishment of incubators for small and medium enterprises aims to provide a favorable environment to help start ups develop their new technology-based business, and thus helps to the growth of innovations and the continuous regeneration of the country (Huang, 1999). According to an incubator survey of three countries: United Kingdom, New Zealand, and Norway (Shane, 1995), it was found that the most important factor of success of startup firms is entirely dependent upon the location and environment, rather than the company’s strategies. Most of the incubators set up their bases on the university campus or in the vicinity of the Science Park. Such good environments certainly can catalyze the success of SME companies.
Business incubators as legal entities can often be established in the following organizational patterns: (1) formed by the government, (2) formed by the non-profit organization, (3) formed by the university, and (4) formed by a private corporation (Yuan, 1995). Although the primary goals are all the same, however, there still exist different specific missions among them. The government type aims to promote regional business (BFTC, 2000). The non-profit research organization may tend to help its own spin-off companies (Chiou, 1999). The university incubator focuses on the technology transfer and commercialization of research outcomes (Georgia Tech, 2000). The private incubator may seek the targets for investment (Chang, 2003). This study only focuses on the incubator formed by the university.
Current university incubators are mostly positioned as non-profit organizations. Although its contribution to the society is significant, however, behind the glorious records most of the university incubators cannot be financially freestanding if the financial support from the university or government is cut. In addition, their contributions to the affiliated universities are still not satisfied in terms of equity return. Since the last decade some countries have launched a new policy to permit the corporatisation of the public universities, for-profit university incubators have been inaugurated in those countries, such as China (Tuso, 2000), Malaysia (USAINS, 2004) and Australia (ITEX, 2003).
Facing to this global competition era, universities need more income to enhance their facility and research capability. Traditional university’s annual incomes are mostly from the registration fees, government subsidies, and private donations. Some entrepreneurial universities have enjoyed the benefits from industrial cooperation and technology transfer (Powers, 2000; Trachtenberg, 2003). So far, a great potential income from the university incubator has not been paid attention in most places. The newness of the university’s incubation model is deemed necessary. This report analyzes existing models of most university incubators and proposes a feasible way, the integrative framework of corporatisation, for public universities that are still forbidden by the law to take investment with their fund.
This article proceeds as follows: Section 2 presents the characteristics of general business incubators. Section 3 analyzes the state-of-art of most of the university incubators. Section 4 proposes a new university incubator model. Section 5 presents the concluding remarks.
2. CHARACTERISTICS OF BUSINESS INCUBATORS

An incubator nurtures some start-up SMEs (normally 10 to 25) in a period from 2 to 4 years during their early stage of commercialization. These incubator "graduates" create jobs, revitalize neighborhoods, commercialize critical new technologies and strengthen local and national economies. 

The main definition of an incubator is on-site management, which develops and orchestrates business, marketing and management resources tailored to a company’s needs. Incubators usually also provide clients with appropriate rental space and flexible leases, shared basic office services and equipment, technology support services, and assistance in obtaining the financing necessary for company growth—all under one roof. There is also a type of virtual incubation of which nurtured start ups are located outside. Some visionary incubators have started e-mentoring and e-coach, in the name of e-ncubator, to expand its business without walls (Kotelnikov, 2003).
The establishment of a business incubator in any region must have specific background and goals.  During the early stage of 1960 to 1990, the main reason in most places is to recover from economic recession by means of job creation, regional economic revitalization, and the fostering of new types of local business.  The strategy of the management team is to put all efforts on the fostering of tenant companies through services, teaching, space and facility providing, and external mentor guidance in entrepreneurship. The profile of incubation system thus developed can be seen in Fig. 1 (Smilor, 1987). After 1990 the business of venture capitals has started to influence the market ecology. Holding an immense fund VCs are seeking potential companies to invest, rather to establish a brand new company. This business also began to look for potential SMEs during the last decade. A modified new incubation system can be realized through Fig. 2 (Hsiao, 2001). In late twenties, some new hi-tech VCs even formed up private incubators (Acorn, 2003). The incubation system mainly focuses on the post-investment services, as seen in Fig. 3. 
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Figure 1: Incubation system before 1990 (Smilor, 1987)
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Figure 2 The modem incubation system after 1990.




Figure 2: The modern incubation system after 1990.
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Figure 3: private incubator structure formed by hi-tech VCs.
3. ANALYSIS OF CURRENT UNIVERSITY INCUBATORS
3-1 General Mission

It is the university incubator's goal to augment the university's special role of providing a fertile environment for the growth and development of new ideas, and additionally to create opportunities for the application and further evolution of those ideas into the greater community through commercial activity. In other words, an incubator embedded in the university is the lighthouse on the campus to “bring life to new ideas” (ATI, 2000). The incubator program provides a unique entrepreneurial environment for both people and ideas coming from the university - harnessing academic, research, and community resources to assist fledgling technology start-up enterprises (RPI, 2000). The general mission of university-based incubators encompasses four core objectives: 

· Enrichment of the academic environment 

· Technology transfer 
· Commercialization
· Regional economic development.
3-2 Forms of University Incubators

Public universities, due to government regulation, are subject to more restrictions related to personnel, management and financial auditing. Private universities have more flexible systems. Therefore, various forms of incubators to release the incubation activities from strict regulation are developed by different universities.

(1) Non-Profit Type Incubators

This is probably the most common type of incubator developed by most public universities. The incubator brings together valuable business, government and academic resources to catalyze business development of high-growth technology-based companies, mainly in engineering and biotechnology areas. The university provides space and buildings, and partial seed money. The co-founders raise the initial funds. The incubator director is a full time staff having adequate experience in entrepreneurship and enterprise development. Although the incubator is an independent entity, the director must report to a senior university member who is authorized to monitor the incubation performance. The board of committee is usually composed of representatives from the university, government and other related community bodies.
As the incubator is not for profit, the rent charged is usually lower than the standard rate in the immediate vicinity. The annual budget of the incubator normally comes from the rent, services, equity, royalty, and a subsidy from the university or government. As it is financially self-sufficient, the annual surplus will return to the university or, in some places, accumulate to a fund to sponsor the tenant companies. As the program is a strategic partnership of local industry, government, and the university, this type of incubator is quite successful worldwide. Some examples are listed in Table 1 (Hsiao, 2001).

Table 1: Some non-profit university incubators

	University
	Co-Founder
	Since
	Annual Budget
	Success Rate

	North Carolina State Univ.
	State government,

Venture capitals
	1999
	Rent, royalty, equity


	 N/A

	Georgia Tech.
	State government
	1980
	State government, rent, equity (5%), royalty
	>80%

	Boston College

(virtual)*
	Federal government, State government
	1980
	Services
	>90%

	Philadelphia Univ.
	Other 27 nearby universities, City government
	1963
	Rent, space sale, services
	>80%

	Pennsylvania State Univ.
	State government
	1982
	State government, service, royalty, equity.
	89%

	Rensselaer Polytechnic Inst.
	State government
	1980
	State government, Rent, services, donation.
	>80%

	Lehigh Univ.
	State government
	1983
	State government, rent, equity (3-5%), royalty.
	>80%

	Maryland Univ.
	State government
	1984
	State government, rent, equity (1% each year).
	>80%

	Univ. of Texas at Austin 
	State government, IC2 Institute.
	1989
	City of Austin, service, equity (1%)
	>80%

	Manchester Univ.
	Government, Foundations.
	1999
	Rent, equity, royalty
	N/A


* Virtual incubation means all nurtured SMEs are outside the campus. 

The incubator normally owns independent building within a medium-sized campus. Some large scaled universities own unused land. To convert the land into a valuable resource the university may choose to develop an incubator. To expand the building to a park for business incubation is, therefore, a broad definition of incubator. Different names have been used by different universities, such as “Research Park” of the University of Wisconsin-Madison and North Carolina State University; and “Technology Park” by Rensselaer Polytechnic Institute, Pennsylvania State University, and University of Adelaide. The park is usually close to the university campus. As the land is much bigger, each tenant company can select to construct its own building or share space in a building. Most importantly, the university can invite some major companies to establish branches or research laboratories in the park. Some university laboratories can also move in to promote industrial cooperative projects (NCSU, 2000; Adelaide University, 2000). The major benefit to the SMEs is that they can be nurtured in a real industrial environment through which they can access some world leading companies.
(2) Corporation Type Incubators

Incubators of this type is usually co-founded or co-managed by venture capital companies. This is a new type of incubator developed since about 1995, when the venture investment business began to strongly influence the market. Although the major goal is to gain a quick investment return through growth of the stock value, the interests of venture capitalists have now moved to longer-term investment with part of the fund allocated to some potential start-ups (Vista, 2000). Some universities have the policy to “own” the incubator, but allow the incubator to be operated independently and flexibly. Incubator’s total profit can be counted as extra income for the university. The incubator is thus formed as a private corporation, such as University of South Australia (ITEK, 2003) and North Carolina Technology Development Authority (Brotherton, 2000). Under the Chinese government’s national plan, this is the major model operated in China since 1993 (Tsuo, 2000). Since late twenties, Malaysian government has permitted the corporatisation of the public universities. Some universities have joint ventured with external organizations to establish incubation centres. These university invested incubators serve as the commercial arm to build up beneficial partnerships between academia and the commercial sector, such as the Kulim Technology Park of Universiti Sains Malaysia (USAINS, 2004) and MSC Incubator of Multimedia University (Technopreneur, 2004). In recent years some Malaysian universities are actively devoted to the commercialisation or technopreneur program to help start ups through the combination of industry and academic expertise and experience.

(3) Project Type Incubators

This is the most common type of incubators in Taiwan. The number of SMEs in Taiwan has been over one million (Huang, 1999). These SMEs are the major source of the “Taiwan Economic Miracle” in the past two decades. Through the initiation and promotion by the Small and Medium Enterprise Administration (SMEA) of the Ministry of Economic Affairs (MOEA) in 1996, more than 60 universities have now established incubator programs to help nurturing start-up companies. However, since the concept of business incubation is still new to university administrators, all incubators are still operating on a project base, which strongly relies on the SMEA grants. This is also a unique model. Its advantages and disadvantages will be discussed in Section 4.
3-3 Performance Assessments

The concept of organizational performance is central to the investigation of the incubator’s success. There is very little independent literature to be based as a foundation for performance assessment of university incubators. A conceptual framework was hypothesized to take an overall system perspective combining the salient features of the four program effectiveness approaches, namely: the goal; the system resource; the stakeholder; and the internal process approaches (Main, 1997). The effectiveness criteria for performance assessment of the university incubators proposed by this study are based on the following three sets of variables:

1.  Performance Outcome—using four categories:

a. The program sustainability and growth.

b. The tenant firm’s survival and growth.

c. Community-related impacts.

d. Contribution to the sponsoring university in equity return.

2.  Management Policies and Their Effectiveness—exploring four key elements:

a. Goals, organizational structure and governance.

b.  Finance and capitalization.

c.  Target market.

d.  University supporting resources.
3.  Services and Their Value-added—reviewing two forms:

a. The typical shared office services including rental space and other business assistance services.

b. The university-related services such as student employees, faculty consultants, laboratory use, technology transfer, technology commercialization, etc.
It can be seen that the above indicators can also reflect to assess any other type of incubators except that the last item of each set should apply to university incubators. 

4. A NEW MODEL FOR UNIVERSITY INCUBATORS

Until recently, governments seldom recognized universities as major assets in economic development, aside from the universities’ historic role in workforce preparation, research and teaching. The realization of the “knowledge economy”, rapidly growing in recent years, has triggered the attention of policymakers to rethink the role of universities in building regional and national economies. In this respect Tornatzky (2000) emphasizes the following trends: 

· knowledge and new technology are driving a new global economy;

· university science and new knowledge is increasingly involved in this new global economy; and

· university-industry technology transfer is giving birth to new industries and products.

Due to the decrease of government funds, some large, private, research-oriented universities are seeking more industrial collaboration and technology transfer in order to get more money to support the operation of the university. The concept of entrepreneurial university impacted the traditional teaching/research mission.  Many world-class universities, such as MIT, Stanford, Penn State U., RPI, etc. have adjusted their positioning and strategy to entrepreneurial universities since 1990. Those universities have enjoyed the benefits from industrial cooperation and technology transfer. Table 2 lists three successful cases (MIT, 2003; Stanford, 2003; NCSU, 2000). Although most university incubators are quite successful in terms of the success rate and the growth rate of tenant companies, their contributions to the sponsoring universities in terms of equity return, however, are still not significant and appreciated enough. A great potential income from the incubator has not been paid attention by many universities. This research discusses the critical factors for the enhancement of university incubators. A new incubator model, which integrates the merits of government policy, current investment environment, university regulation, and industrial expertise, will thus be proposed for public universities that are not allowed to take investment from academic fund.

Table 2: Technology transfer records of three entrepreneurial universities

	University (Fiscal year)
	Total number of invention disclosures
	Gross revenue from technology transfer

	MIT (FY 2002)
	484
	$35.7 Million

	Stanford (FY2002)
	385
	$52.7 Million

	North Carolina State Univ.

(1998 to 1999)
	132
	$7.76 Million


4-1 Necessary Conditions for the Success of University Incubators

Having reviewed the existing types of university incubators, as discussed in Section 3, this research postulates the following basic necessary conditions, which could help develop the knowledge economy and enhance the university incubator business.
(1) University incubator must be an enterprise

Current university incubators are mostly of non-profit organizations. The immense contributions of university incubators to their regional economies and the numerous rising stars of technology-based companies are clear. However, if we take a look of how much real return the sponsoring universities have gained it is believed that satisfied universities would be rare.

Most universities initially developed their own incubators from the stimulation and implementation of government policy for the regional economy, as they thought it was their basic duty to feed back to the society. Universities have rarely thought that they could gain significant income, in addition to the small rent and equity, from the incubation business. The incubator director only plays his role as a company manager to “make the things right”. Such an organization structure seems to lack an active leader to plan the vision and to “make the right thing”.  

From the above analysis, this research points out the current non-profit university incubator, due to its nature, could never create promising income to the sponsoring university. Any university has an ambition to become a world leader. If it can receive more extra income it can develop better facilities and attract better professors and students. In order to allow the incubator to be operated more independently and flexibly it is a necessary condition to reform the university incubator into a private corporation to create more profit for the university. Due to the educational regulation this condition must be permitted by the government, or must not violate the law. In fact, Malaysia (USAINS, 2004), China (Tsuo, 2000), and Australia (ITEX, 2003) have released this tie. 
(2) University incubator must possess investment function

It is apparent that under careful incubation the success rate of the start-up SMEs is much higher than that of outside start-ups. Many VCs are seeking some potential SMEs for long-term investment. The current incubation strategy is to introduce venture capital fund to the potential start-ups, being the role of a matchmaker only, as seen in Fig. 2. Any future profits resulting from the investment directly benefit the investors and the SMEs. The incubator as well as its sponsoring university gets nothing in the end. If the incubator can be reformed to a private for-profit entity only the incubation business would not attract investors as the return rate is too low. However, if it features the function of investment business, a potential return rate as well as profit could be expected (Acorn, 2003; Chang, 2003). More investors will thus be interested in investing this incubation company. In other words, university incubation business must integrate the merit of private incubator and also consider value-added investment business (USAINS, 2004; Technopreneur, 2004). 
(3) Incubator Company must form a closer tie with the tenant companies
From previous research (Fan, 2000) it pointed out that possible weaknesses of current university incubators, especially for the project type in Taiwan, could be summarized as below:

· Incubator directors do not have adequate entrepreneurship experience,

· Project type incubators do not have fund source to last through difficult periods,

· Incubators cannot be treated simply as a university/industry cooperation program,

· University’s mentor system does not work closely enough with the tenant companies due to lack of incentive,

· The incubator itself does not have well planned strategy for sustainable management,

· Incubator’s profit return to the sponsoring university is not significant enough.

In order to breakthrough the above barriers, a feasible solution is to form a closer tie between the incubator and the tenant companies. What does “a closer tie” mean? This research proposes that the incubator should become a partner of each potential tenant company so that the incubator team could get involved in the company’s business, rather than just nurturing the company.  In other words, the incubator must form an integrative framework to get involved and to share the duty with each potential tenant company. We name this model as the “mutual life body”.
In Taiwan most start-ups own only the core technology and the R&D team. To become a successful technology-based company in two to four years time under incubation the company needs a variety of supports to overcome its weaknesses, such as management, accounting, law, technology, business, marketing and capital, as shown in Fig. 4. Instead of drawing these supports from external resources, a modern incubation system should be able to own these resources in its integrative framework. The owners of these sub-resources should be the owners of the incubator system. With such a strong supporting capability the incubator can provide service to each potential start-up company in the name of a partner or a shareholder. This is the essence of being a mutual life body.

(4) Incubator must make the best use of university resources and return with significant profits

The brand name of an historical or famous university is invaluable. When bestowing its name on incubation mission the university must be willing to vigorously cooperate with the Incubator Company. The incubator must be able to make effective use of all available resources from the university (RPI, 2000; Hsiao, 2001), even the power of its alumni association. The value of these resources could be immeasurable. The university resources may be considered as intangible assets of the Incubator Company.  It is rational to assume that if the Incubator Company makes the best use of university resources to support the tenants, some potential tenants would grow and gain profit more rapidly. Since the Incubator Company owns some stocks in each of its invested tenants, as those tenants grow their stocks value increase accordingly. Consequently the Incubator Company will gain profit and then a significant portion of the profit can flow back the sponsoring university.  This is a win-win model.
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Figure 4: The integrative framework of a modern incubation system. 

                  (Black arrows refer to inputs from the incubator)

4-2 The Proposed Model of a Self-sufficient University Incubator
In the previous section, it states that a feasible new university incubator could be in the form of an Incubator Company, which operates not only in the field of business incubation but also in business investment so as to attract investors, including venture capitalists, angels, private corporations, alumni and staff, to invest this Incubator Company. It has been mentioned in previous sections that many public universities are not allowed to take investment from academic fund and the university has already fed in intangible assets to the incubator. Theses intangible assets can be counted as part of capital in the name of “technology share” or “equity” of the Incubator Company. In other words, the investors should donate part of their shares to the university. By this way the bottleneck of investment regulation restricted to many public universities could be broken through.
The relationship between the university, the incubator and the tenant companies is shown in Fig. 5. It is clearly seen that the sponsoring university provides only the intangible assets, rather than the funding capital. It must be emphasized that alumni and mentors related investors are major partners due to their closer relationship with the university. The Incubator Company consists of strong teams of various specialists. Combining these specialists with university technology and team members from faculty and students, the Incubator Company forms a strong group to incubate tenants and invest some potential ones. Those start-ups established through technology transfer from the university, also called the spin-off companies or TLO start-ups (Gregorio, 2003), pay additional licensing fees to the Incubator Company under negotiation. Collecting rental charges (including services) in cash, and equity and licensing charges in stock, the Incubator Company returns the university normal rental fees plus a significant percentage share of its annual profit. A close linkage can be seen that if the tenants succeed, the Incubator Company gets profit, and consequently the sponsoring university shares profit from the Incubator Company. This is the essence of “mutual life body” as emphasized in this study. 
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Figure 5: An integrated university incubation system

To express a more accurate picture of the mutual life body, Fig. 6 illustrates the relationship of a normal university-based incubator in which the university, incubator, and tenants are independent entities. The degree of relationship is pretty low. The incubator would not deem the tenants as its own precious asset. Rather, the tenants are treated as clients only. Whenever any tenant fails the influence to the incubator and the university is not significant. As shown in Fig. 7, the relationship of a “mutual life body” would closely interlace the interests of three entities. In this system, the Incubator Company shares each potential tenant company (Tm to Tn), while the University shares the Incubator Company.
[image: image6.wmf]University

Incubator

T1

T2

Tn

     [image: image7.wmf]Incubator

Investors

University

T

1

T

2

Tm

Tn

                                  

Figure 6: Normal incubation system      Figure 7: Closely linked new incubation system

Certainly, the university also shares each tenant company in small proportion. The Incubator Company takes more responsibility than all other forms of incubators. The new structure of this kind of university incubator can be expressed in Fig. 8.
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Figure 8: Proposed structure of the new university incubator

5. CONCLUDING REMARKS
A new model integrating the merits of private incubator, government regulation, venture capitalists, and university resources has been proposed. It should be applicable to most incubators developed by public universities with their fund restricted to use in academic purpose only. With the university’s empowerment the incubator can play as a private corporation with more flexibility and financial autonomy. The main feature of this model is to join the investment business into the university incubation business. Although any investment is risky, the integrated team is stronger and the success rate of incubator’s start-ups is higher than other new companies. It is, therefore, reasonable to expect more profit can be gained. The university will thus enjoy the devotion to the incubation business. More statistical studies will be carried to prove the effectiveness of this model in the future. 
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