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ABSTRACT 

According to World Economic Forum data, if an area’s average income per capita is over 9000 US dollars, then 
knowledge and technological innovation will be the most important forces driving its economic growth. In Taiwan 98% 
of the companies are small and medium enterprises (SMEs), and they play a fundamental role in the sustainable devel-
opment of Taiwan’s economy, but due to limited funding, very few of them have established research and development 
(R&D) departments. Over 70% of the R & D resources in Taiwan are held by universities, which have become hubs for 
new knowledge and technologies. Through university-industry collaboration, original and breakthrough ideas, inven-
tions, and innovations are systematically channeled from universities into industrial applications and used to develop an 
entrepreneurial economy. This method has been proven effective in many developing countries. This paper examines 
how the government policy helps university incubators enhance R & D ability and subsequently promote production 
efficiency and product quality. 
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1. Introduction 

According to the National Business Incubation Associa-
tion [1] business incubators help entrepreneurs translate 
their ideas into workable and sustainable businesses by 
guiding them from the inception to being able to become 
a growing and thriving business. Business incubation 
provides entrepreneurs with expertise, networks and tools 
that they need to make their ventures successful. 

With 163 colleges and universities, Taiwan has one of 
the highest densities of higher education institutions in 
the world in 2011. There are currently 98 college-level 
institutes with innovation incubators in Taiwan. There 
are also 11 corporately funded innovation incubators in 
the area. An abundance of academic and research man-
power and R & D achievements paired together with the 
entrepreneurial spirit of Taiwan’s people creates suitable 
conditions for developing an entrepreneurial economy in 
Taiwan. Encouraging individual and corporate innova-
tion not only helps to stimulate the area’s economy, but 
is also crucial in guiding industries into top positions.  

2. Literature Review 

[2] Pointed out, incubation as an activity which links 

effectively, technology, capital and know-how to lever-
age entrepreneurial talent, accelerate the development of 
new companies, and thus speed the commercialization of 
technology.  

Although [3] has raised concerns in combining re-
search on university technology incubators with other 
incubators, this definition remains apposite for this paper 
with some qualifying statements. The majority of tech-
nology incubators are supported in full, or in part, by 
government programs offering a training ground for en-
trepreneurs and they are focused more on the commer-
cialization of science and/or technology-oriented appli-
cations [4]. 

Policymakers therefore view technology incubators as 
instruments for achieving wider overarching goals re-
lated to global competitiveness through the facilitation of 
knowledge/technology transfer, an increase in innovatory 
potential and a greater propensity to turn ideas into 
commercial proposals [5]. 

In Taiwan the development of technology based incu-
bators originates from the government that the promotion 
of such activity will foster the building of a “knowledge- 
based” economy that is robust enough to compete in the 
global market place. Government intervention is thought 
the necessity of the market that limits the ability of small *Corresponding author. 
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technology-based firms to survive and of entrepreneurs 
to overcome the uncertainty and obstacles associated 
with the early stages of firm creation.  

SMEs are an integral part of the economy and an im-
portant source of components and materials for the larger 
industries. The Government of Taiwan has realized that 
the key elements of a better environment for nurturing 
business are an enterprise culture, good infrastructure, 
strong business and education links and a highly efficient 
market, and has established comprehensive programs to 
help SMEs overcome the constraints of size and re-
sources. One such program involves networking. This is 
being used extensively to tap the expertise and resources 
of the private and public sectors in order to reach out to 
the numerous SMEs. The network includes universities, 
technical colleges, training institutes and centers, Cham-
bers of Commerce and business associations, banks and 
financial institutions, consultancies, large companies and 
Government agencies. This has resulted in assistance 
from both the private and public sectors and has im-
proved the performance of SMEs and transformed them 
into more vibrant organizations with innovative ideas, 
better management and more responsive corporate struc-
tures. 

In Taiwan , many technology, financial and marketing 
support institutions and programs exist for industries. 
The industrial structure in Taiwan has been traditionally 
dominated by SMEs and numerous institutions exist to 
facilitate their development.  

For instance, the Industrial Technology Research In-
stitute (ITRI) carries out projects related to applied R&D 
of key technologies and components to help industries 
enhance their competitiveness in local and international 
markets.  

Business incubation programs in various forms are 
also offered by subregional organizations. For instance, 
the APEC Cener for Technology Exchange and Training 
for SMEs is intended to support the sustainable devel-
opment and growth of SMEs in the Asia and Pacific re-
gion and at the same time make them globally competi-
tive.  

3. Research Methods 

In this study, we use content analysis, to compare the 
difference of National University Incubators in Taiwan 
and Massachusetts Institute of Technology (MIT) Incu-
bators. 

Content analysis is a systematic and objective method 
through the confirmation message of the characteristic 
article taken as the basis for inference. In the early stages 
of development, content analysis was used in mass media 
especially in the form of newspapers or magazines so the 
earlier content analysis method is mainly used in com-
munication, journalism and other fields. [6] (Geiger & 

Martin 1999). 
Today content analysis method has been widely used 

in other social sciences and behavioral sciences as a ma-
jor data analysis method. 

[7] Yang Xiaorong (1996) states that content analysis 
is a qualitative research technique, through a standard-
ized unit of measurement and displays the characteristics 
of the text (communication content). 

[8] Mei-Hui (2000) states that the main value of con-
tent analysis is not just an analysis of the data, but 
through content analysis we will manifest the influence 
of information and achieve the real purpose of the study. 

[7] Yang Xiaorong (1996) unified all the above theo-
ries, and concluded that content analysis is defined as:  

1) In approach: focus on objective, systematic and 
qualitative research methods. 

2) In range: analyze not only the dissemination of the 
contents of the message, but also as the entire communi-
cation process. 

3) In value: we need the analysis not just for the dis-
semination of the contents of the narrative explanation, 
but also as the inference of the dissemination of the con-
tents of the entire communication process that occurs. 

4) On the unit of analysis: the dissemination of content 
uses a variety of language features. 

4. Definition of Incubators 

Incubators concept has significantly evolved from the 
archetypal incubators of the 1950s. This concept leads to 
more attention paid to the interaction between the com-
munity and the incubator.  

There are many definitions for incubators such as: ef-
fective talent link, technology transfer, capital movement, 
and technical know-how in order to leverage entrepre-
neurial talent and to accelerate the development of new 
companies [9]. 

However, [10] provides a narrower definition by stat-
ing that incubators nurture and grow start-ups in the 
Internet economy. They offer fledgling companies office 
space, funding, and basic services such as: recruiting, 
accounting, and legal advice, usually in exchange for 
equity stakes. 

According to [11] the definition of incubator is a busi-
ness support process that accelerates the successful de-
velopment of start-up and fledgling companies by pro-
viding entrepreneurs with an array of targeted resources 
and services. These services are usually developed or 
orchestrated by incubator management and through net-
work of contacts. An incubator’s main goal is to produce 
successful firms that will leave the program financially 
viable and freestanding. These business incubator gradu-
ates have the potential to create jobs, revitalize neigh- 
borhoods, commercialize new technologies, and streng- 
then local and national economies. Critical to the defini-
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tion of a business incubator is the provision of manage-
ment guidance, technical assistance and consulting tai-
lored to young growing companies. Business incubators 
usually also provide clients access to appropriate rental 
space and flexible leases, shared basic business services 
and equipment, technology support services and assis-
tance in obtaining the financing necessary for company 
growth. 

[12] Define an incubator is a shared office space facil-
ity that seeks to provide start-ups and newer firms with a 
strategic, value-adding intervention system (i.e. business 
incubation) of monitoring and business assistance. This 
system controls and links resources with the objective of 
facilitating successful new venture development. When 
discussing the incubator, it is important to keep in mind 
the totality of the incubator, including a network of indi-
viduals and organizations [6]. 

5. Evolution of Incubators  

The first business incubators were established in the USA 
in the 1950s [13,14] was created by Joseph Mancuso in 
Batavia, New York in 1957 on a former Massey-Fergu- 
son facility [15,16]. The concept became widespread in 
the 1980s and spread to the rest of the world in a variety 
of forms (business centers, innovation centers, etc.) [17]. 
The incubator movement was initiated by the managers 
of the incubators in the United States through a series of 
conferences in the mid-1980s sponsored by the US Small 
Business Administration Agency [18,19]. Incubators 
differed from the existing industrial parks and estates, as 
the focus shifted away from real estate development and 
subsidized rents to value-added business services [16]. 
These developments finally led to the foundation of 
NBIA in 1985, with 40 founding members. For instance, 
University Research Park (URP) is a derivative of the 
concept of incubator. The main differences are the con-
tractual and/or formal ownership or operational relation-
ship with a university, as well as the focus on transfer of 
technology and promotion of R & D under university- 
industry partnership.  

6. Goals of Incubation Programs  

1) Create Job Opportunities: Incubators are seen as ef-
fective tools for creating self-employment opportunities, 
conventional product or service companies, and high- 
growth companies. Incubators also are used to foster in-
novation, transfer technology, and impart an entrepre-
neurial spirit [20-23]. 

2) Enhance Economic Development: Incubators are 
used as much for spurring regional economic develop-
ment and establishing industry clusters as they are for 
revitalizing urban environments and industry [24-28]. 

3) Build Global Networks: Incubators can also be used 

to build global networks of SMEs and incubators can be 
used to create business profits [20,23]. 

7. Stages of Incubation 

There are three stages of incubation [1,20,28] as follows: 
1) Start-up creation stage (Preincubation): relates to 

the overall activities needed to support the potential en-
trepreneur in developing his/her business idea, business 
model, business plan, and to boost the chances to arrive 
to an effective startup creation. 

2) Early stage (Incubation): concerns with the support 
given to the entrepreneur from the start-up to the expan-
sion phase. Typically this is a mid-term process, lasting 
usually for the first three years of activity of the newly 
established company, which are the years in which it is 
safe to say whether the new venture is successful and has 
a good chance to develop into a fully mature company. 
The actions activated generally are: access to finance, 
direct coaching and mentoring services, as well as host-
ing services and specific training. Therefore, physical 
incubation, although a very important service, is a subset 
of the overall incubation process. 

3) Expansion stage (Post-incubation): relates to the ac-
tivities to be carried out when the company has reached 
the maturity phase, and therefore is ready to walk on its 
own feet. The company will leave the incubator, if it has 
been physically incubated. Innovation-based incubators 
work in the intersection between the sets of innovation 
and entrepreneurship supporting entrepreneurs to profit 
from the added value of innovative ideas.  

8. Incubation Policy in Taiwan  

The Small and Medium Enterprise Administration 
(SMEA) Ministry of Economic Affairs (MOEA) began 
encouraging the establishment of Small and Medium 
Enterprises (SMEs) innovation incubators by encourag-
ing state-owned and private-sector enterprises in 1994. 
Over the next 6 years, nearly 60 incubators were set up 
as part of the plan to stimulate economic service pro-
vided by incubators. In support of the “Challenge 2008- 
National Development Program” the 6-year Develop-
ment Plan of “Asia-Pacific Entrepreneurship Center” was 
launched in 2002, to construct an innovation incubation 
platform for SMEs. The platform provided SMEs and 
start-ups in Taiwan with advice and assistance on the 
technologies, know-how and capital they needed. The 
learning mechanism for new start-ups was aimed at con-
structing a knowledge-based enterprising society.  

The Executive Yuan decided in 2006 that the contribu-
tion to industrial innovation from industrial-academic 
cooperation should be increased. In the following year, 
the MOEA, Ministry of Education (MOE) and National 
Science Council (NSC) formed the Integrating Industry- 
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Academia Collaboration Cross-Department Task Force. 
The working group was charged with offering universi-
ties incentives to integrate their academic R & D, tech-
nology transfer, and business incubation organizations 
for maximum effectiveness.  

The MOEA was assigned the task of using SMEs in-
novation incubators as the basis for value-added indus-
try-academia R & D. The “Value-adding Industry-Aca- 
demia Cooperation through Incubation Program” was 
formally launched in 2008 to construct an industry incu-
bation network, cultivate incubation expertise, and im-
prove the incubation environment. Specialization, net-
working and improvement were made the key principles 
for helping incubators enhance their ability to provide 
value-adding services and a super-charged development 
environment for new start-ups. 

The goal of the program is to cultivate up to 800 new 
start-up enterprises through the incubators within four 
years to realize the vision of “building an internationally 
competitive innovative SMEs cluster and guiding the 
industries towards breakthrough-oriented economic de-
velopment,” thereby helping Taiwan become a cradle for 
global creativity, innovation, and entrepreneurship (see 
Figure 1). 

The global financial crisis of 2008 induced many gov-
ernments around the world to implement short-term pro-
grams to reduce unemployment. During this time the 
spirit of entrepreneurship became particularly important 
due to the critical role it plays in long-term economic 
recovery, innovation, and sustainable development. 

The SMEA adjusted its incubation policy and action 
strategies the following year to strengthen the integration 
of incubators, venture assistance organizations, and re-
gional entrepreneurship and innovation service networks. 
“Improving the start-up incubation environment” and 
“establishing information and knowledge platform for 
entrepreneurship” and “financing start-up businesses” 
were defined as the three main strategies in the “Entre-
preneurship Navigation Program” for creating a favor-
able environment for new ventures and encouraging en-
trepreneurship.  

The SMEA set up regional service networks to better 
meet the needs of local businesses and help Taiwanese 
SMEs and micro-enterprises survive the impact of the 
global economic crisis; key emerging industries identi-
fied by the Executive Yuan were selected to set up dedi-
cated incubation networks for the industries of bio- 
technology and medicine, green energy, culture & crea-
tivity, and information & communications technology 
applications; while incubators were encouraged to boost 
their incubation capabilities through resource sharing. 
This full spectrum of strategic services will be of par-
ticular benefit in revitalizing the economy. Key elements 
of each strategy are described below. 

 
Figure 1. Evolution of incubation policy and development 
plans in Taiwan. Source: [29]. 

8.1. Improving the Start-Up Incubation  
Environment 

As of 2011, there were 131 incubators in Taiwan. In or-
der to improve quality and value-adding capability of 
Taiwan incubators, an effort is now under way to connect 
incubators, knowledgeable vendors, academia and the 
international incubation community in order to promote a 
better venture environment, improved incubation, and 
develop specialization. 

8.2. Assisting a Healthy Development of  
Incubators  

1) Analysis of incubation development issues and 
strategic planning: Analysis of issues and strategic plan-
ning provides a beacon for the healthy development of 
incubators. The aim is to build a support system focused 
on professionalism, performance, and government pol-
icy.  

2) Improving the innovation incubation model and 
mechanism: The healthy development of incubators 
hinges on their practical management and operational 
reforms. From 2008 to 2011, SMEA has implemented 8 
standardized counseling service systems (including 
Capital Finance, R & D Management, Marketing, Intel-
lectual Property, Innovation-Oriented Business Plan, 
New Product Development, Industry-Academia Coop-
eration Outsourcing R& D Management, Development 
Path Planning); the above steps will help establish 
healthy incubators.  

3) Incubation knowledge networking and policy pro-
motion: Strengthen the knowledge and information on 
the innovation & incubation website to expand indus-
try-specific expert communities and help promote gov-
ernment policy; promote products in the market.  

4) Project coordination and tracking: Tracks the cur-
rent operating status of incubator graduate companies 
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and has accumulated more than 1700 operating results; 
manages the review and evaluation of progress in incu-
bation-related projects, holds irregular discussion meet-
ings for internal work-related projects and propose assis-
tance measures and development recommendations for 
incubatos. 

5) Establish industry-specific incubation networks: It 
aims to effectively integrate the resources of domestic 
incubators and realize the full potential of counseling 
services, biomedical, green energy, culture and creativity, 
and information technology applications. The aim is to 
encourage cooperation and resource sharing among in-
cubators, as well as to provide different types of incuba-
tor tenants with different needs with professional and 
complete services tailored to different stages of devel-
opment. The operational framework is shown below in 
Figure 2. 

8.3. Providing Assistance Services for  
Industry-Academia Research Collaboration 
and Identifying Promising New Start-Ups 
(See Figure 3)  

1) Find potential industry-academia collaboration can-
didates and define a screening mechanism for promising 
cases (businesses that promise high growth, high added 
value, or are closely related to the industry).  

2) Develop and implement a feasible service model 
and assistance process to promote collaborative indus-
try-academia research projects in that particular industry 
and support the formation of promising new start-ups in 
that field.  

9. Incubation Development in Taiwan  

In January of 1995, Taiwan’s SMEA, was assigned to 
launch SMEs Incubation Policy as one of the moves un-
der the macro policy of “Asia Pacific Operation Center”. 
SMEA assigned Institute of Management of Technology 
of National Chiao Tung University to complete the 
“Planning Report for Small & Medium Enterprise Incu- 
 

 

Figure 2. Framework of the industry-specific incubation 
network. Source: [29]. 

 

Figure 3. Selection and assistance mechanism for promising 
cases. Source: [29]. 
 
bators”. After one year’s effort, the first incubator was 
set up by ITRI with the assistance from SMEA. 

Since then, SMEA has assisted in the establishment of 
about 50 incubators all over Taiwan within five years. 
Most of them are located within the university campuses. 
There are other incubators run by China Petroleum Corp. 
and private organizations. 

The concept of setting up incubators can be traced 
back to 1959, when the U.S. government wanted to de-
velop SMEs, create new jobs by subsidizing academics 
and individuals to integrate existing resources to supply 
what SMEs needed at the beginning. As we know, start- 
ups always have difficulty to get through the early stage 
because of lack of business operational experiences and 
knowledge. Though the involvement and residential pro-
grams in incubators, entrepreneurs can gain advice and 
required skills, including technology, finance, marketing, 
business law, taxation, and initial public offering, etc. 
Once the start-ups become strong, they can choose to 
leave. In the past few years, SMEA spent about 5 million 
US$ each year to support the operation of the incubators. 
SMEA continues to facilitate the operation of the exist-
ing incubators to assure the success of those business that 
sign up in one of the incubators. SMEA also continues to 
encourage both private and public sectors to establish 
incubators in Taiwan. 

With such incentives, incubators have sprung up all 
over the island, increasing from fewer than 10 in the first 
year of the program to the current 131. 

98 of Taiwan’s 131 incubators are run by universities, 
most of which focus more on assistance in R & D than 
on the nuts and bolts of business operations. A number of 
them with access to a broader variety of resources com-
bine the two objectives 1) as a platform for entrepre-
neurship and innovation 2) help companies advance their 
research capabilities and establish their business opera-
tions. 
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10. A Case Study of University Incubators in 
Taiwan 

In order to understand the results of incubation policy in 
Taiwan, we listed three national university incubators: 
National Taiwan University (NTU), National Chiao Tung 
University (NCTU) and National Cheng Kung University 
(NCKU). According to The Times (British) World Uni-
versity Ranking 2012-2013, NTU ranking is 134, NCTU 
ranking is 252 and NCKU ranking is 321, they are all 
famous for science & technology in Taiwan, enough to 
show the positive results of incubation policy in Taiwan. 
The achievement of incubation policy is shown below in 
Table 1. 

From the above data we understand that industry- 
sponsored R & D total amount in 2011 in NTU is US$ 
14 million, in NCTU is US＄6.4 million, in NCKU is 
US$12 million. Compared to Massachusetts Institute 
of Technology (MIT) ranking is 5, MIT’s industry- 
sponsored R & D total amount is US$100.8 million in 
2011 [30]. MIT amount is 7.2 times of NTU, 15.8 times 
of NCTU, 8.4 times of NCKU, so Taiwan’s universities 
still have a room for improvement in enhancing Indus- 
try-sponsored R & D. In order to enlarge university-in- 
dustry collaboration, we need the academic institutes, in- 
dustry and government to make mutual effort to reach the 
win-win targets. Therefore, how to create an efficient 
system linking incubators with industry is a serious chal-
lenge. 

In order to absorbing more companies into campuses 
and create win-win opportunities, I think university in-
cubators should take some steps such as: 

1) Attracting more high-quality tenant applicants;  
2) Obtaining more preferential treatment from service 

providers and venture capitalists;  

3) Continually reinforcing mutual benefits accruing 
from the university-incubator relationship; 

4) Obtaining reciprocal benefits in which the univer-
sity faculty and the incubator tenants exchange ideas and 
knowledge that lead to technological and business inno-
vations.  

11. Conclusions and Recommendations  

11.1. Conclusions  

Taiwan is a relative newcomer to the incubation of busi-
nesses. The first incubators were established in the late 
1990s, but the growth of the industry has been tremen-
dous. The total of 131 incubators established more than 
1500 firms with more than 60,000 employees [29]. As in 
most developing areas, the government played a pre-
dominant role in supporting incubators. Incubators in 
Taiwan offer services such as: low-cost office space, 
business support services, networking opportunities and 
tax incentives.  

The entrepreneurs in Taiwan, like in other developing 
areas, lack financial resources, managerial skills and 
marketing channels. The incubators in Taiwan have to 
overcome typical barriers to entrepreneurship to be able 
to achieve success. 

In this sense, the government of Taiwan uses incuba-
tors as a policy instrument to create markets opportuni-
ties. Incubators in Taiwan are financially supported via 
the government-established Small and Medium Enter-
prise Credit Guarantee Fund (SMEG) to assist enterprises 
with securing financial capital from banks and also pro-
vides generous seed capital funds for start-ups and funds 
for R & D and innovation for small and new technology- 
oriented firms. The above incubation strategy will facili- 

 
Table 1. Three national university incubators and their achivements in Taiwan. 

University 
National Taiwan 

University (NTU) 
National Chiao Tung University (NCTU)

National Cheng Kung  
University (NCKU) 

Research Areas 

1. Biotechnology 

2. Engineering 

3. Other emerging industries  
e.g. Nanotechnology, Digital Content

1. Information Technology and  
Electronics Hardware 

2. Biotechnology and Medical Industry

3. Information and Software 

1. Information & Electronic  
Technology 

2. Precision Machinery Technology.

3. Environmental Technology 

Achievements 

(2008-2011) 

1. Incubated companies: 100  
Startup companies: 21 

2. Patents granted: 30; 
Technology transfers: 9 

3. Increaseinvestment amount: 
US$4.4 million 

4. Completed IPO processes: 2 

1. Incubated companies: 104 
Startup companies: 59 

2. Patents granted: 123  
Technology transfers: 8 

3. Increase investment amount:  
US$32 million 

4. Completed IPO processes: 1 

1. Incubated companies: 97  
Startup companies: 62 

2. Patents granted: 34  
Technology transfers: 31 

3. Increase investment amount:  
US$70 million 

4. Completed IPO process: 1 

Industry-Sponsored 

R & D Total Amount (2011) 
US$14 million US$6.4 million US$12 million 

S  ource: [29]. 
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tates the transit of incubated firms to be more competi-
tive enterprises.  

11.2. Recommendations  

In order to promote the efficiency of incubators operation, 
we would like to suggest the following:  

1) Reduce start-up and early stage operational costs: 
Very important means of reducing the risk of managerial 
operation are managerial and administrative assistance to 
help start-up incubators. So in this time related govern-
ment institutions must render assistance such as: invite 
experts to resolve technological and managerial problems, 
encourage R&D and on-the-job training, provide tax in-
centives and low interest loans.  

2) Enhance regional technology cooperation: Incuba-
tors are used as an effective policy tool in various areas 
to reduce unemployment, create new jobs, absorb in-
vestment and increase prosperity. We should strengthen 
regional technology cooperation (especially in the Asia- 
Pacific Region), share the results of R & D and promote 
this area’s living standards. 

3) Promote the efficiency of university-industry col-
laboration: Through incubators, universities should serve 
as a role model for transfer of the results of R & D to 
industry and commercialize the technologies.  

4) Stimulating networking among firms: Tenant firms 
and entrepreneurs can benefit from peer groups mem-
bership and share similar problem solutions, businesses 
and working environment. Among the existing incubator 
models, the networked incubator helps to share resources 
and acquire knowledge. 

5) Preventing brain drain: High-tech incubators are ef-
fectively used as a tool for absorbing immigration of high 
skilled foreign scientists and engineers.  

Incubators can also help scientists commercialize their 
work and increase the financial prerequisites of scientific 
research. From 2005 to 2010, Science Industrial Parks in 
Taiwan have absorbed more than 30,000 Overseas Chi-
nese scientists and engineers returning to Taiwan suc-
cessfully preventing brain drain. 
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