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1. Introduction 

Higher education institution (HEI) is no longer just a social institution for educating high school 

graduates, advancing knowledge, and improving skills of human resources.  Currently, the HEI is 

also expected to conduct research and develop technology for directly contributing to 

economic development.  In doing so, in many developed countries, HEI is allowed to create 

spin-off companies or to receive royalty from its developed technologies which are used by 

business enterprises for commercial purposes. 

Commercialization of technology (and expertise) has become part of HEI activities in developed 

countries.  However, in many developing countries, faculty members and university 

administrators are still reluctant to involve in commercialization activities.  Powers and 

McDougall (2005) believed that university commercialization mission was not necessarily 

incompatible with the other important functions of the HEI.  In fact, it could do much to 

increase engagement of business enterprises and HEI in technology transfer. 

Many terms associated with commercialization of science and technology have been 

introduced to HEI’s working culture, including ‘technological entrepreneurship’ (Venkataraman, 

2004).  Later, these two long words have been fused into a new term of ‘technopreneurship’ 

(Walker, 2012).  However, most of experts prefer to use a broader term of ‘academic 

entrepreneurship (Powers and McDougall, 2005; Grimaldi et al., 2011; Wood, 2011; Clarysse et 

al, 2011; Abreu and Grinevich, 2012), since the subject of commercialization is not only in form 

of technology.  It may be in form of idea, concept, expertise, and creative arts, among other 

academic products and services.  However, since this paper will strictly focused on 

technological entrepreneurship; therefore, the term of technopreneurship seems to be 

appropriate. 

Since technopreneurship or academic entrepreneurship is a relatively new phenomenon, it has 

not been as well articulated as one might hope (Wood, 2011), even within academic 

communities, especially traditional HEI.  Entrepreneurial activity is innovative, carries an 
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element of risk, and leads to financial rewards for the individual academic or his/her institution.  

This activity occurs beyond the traditional academic roles of teaching and/or research (Abreu 

and Grinevich, 2012). 

Objective of technopreneurship is commercialization of innovations developed by academic 

scientists via patenting, licensing, start-up creation, and university–industry partnerships 

(Grimaldi et al., 2011).  HEI may differ in preferences in way to commercialize technologies 

created by their faculty members.  The preference may be influenced by past experiences of 

each HEI and proposition of business enterprise.  Markman et al. (2005) indicated that licensing 

strategy was dependent on stage of offered technology development. 

 

2. Technology Transfer Office 

Individuals and organizations other than the initial researcher, i.e. a technology transfer office 

(TTO) created by the HEI, are primarily responsible for the transfer of university created 

knowledge to the marketplace. But, in certain cases, this is not always optimal as the 

researcher's skills and tacit knowledge are needed in order to commercialize the new 

knowledge (Walker, 2012).  On the other hand, the researcher may not have business 

managerial or marketing skill, or not comfortable in doing the job, or opt to focus on research 

and development.  Therefore, proposed mutualistic approach for these issues is the TTO should 

always consult with the initial researcher during the transferring processes. 

The TTO functions as ‘technology intermediaries’ in transferring technology from the labs to 

startup firms (Markman et al., 2005), or to business enterprises.  Technology users should not 

be limited to only commercial entities.  The TTO may also play role in disseminating technology 

for communities as part of social responsibility of the HEI and providing technology for 

government, especially for defense technology and technology required for quality 

improvement of public services.  It should be kept in mind that in case of Indonesia, most of 

R&D funding is provided by government. 

The HEI may assign its TTO solely for financial profit, assuming that other office at this HEI is 

assigned for social and institutional responsibilities.  Markman et al. (2005) found that ‘for-

profit’ TTO structures were positively related to new venture formation; while traditional 

university and nonprofit TTO structures were more likely to correlate with the presence of 

university-based business incubators.  Business incubators are programs designed to support 

development of the startup companies. 

Interestingly, a content analysis by Markman et al. (2005) on TTO mission statements revealed 

that there were an over-emphasis on royalty income and an under-emphasis on 
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entrepreneurship.  This indicated that most of HEI leaned towards making a short cut to 

financial benefit rather than nurturing startup firms.  In accordance with this indication, 

Clarysse et al. (2011) reported that activities of the TTO play only a marginal, indirect role, in 

driving academics to start new ventures. 

 

3. Progressing Phases of Technopreneurship 

It should be noted that innovation is any invention, new technology, idea, product, or process 

that has been discovered through university research that has the potential to be put to 

commercial use.  Some of these innovations may have commercial applications that lead to 

entrepreneurial activity (Wood, 2011).  This paper, however, will focus on technological 

innovation. 

Furthermore, Wood (2011) divided progresses of technopreneurship into four phases: (1) 

Innovation disclosure and intellectual property protection; (2) Awareness and securing industry 

partnerships; (3) Commercialization mechanism selection; and (4) Commercialization. 

The HEI has to ensure that its innovations are disclosed, proper intellectual property protection 

is secured, and to facilitate the transfer of the university’s intellectual property to outside 

partners (Wood, 2011).  The very first thing to do is properly securing intellectual property right 

(IPR) of all economically potential technologies that are created by faculty, researcher, and 

student at the HEI.   

There are two options for IPR ownership on technology created at the HEI, i.e. inventor 

ownership and institution ownership.  In the US and other developed countries, IPR ownership 

policy is institution ownership for invention resulted from R&D activities funded by 

government.  Indonesia also adopts institution ownership [Law 14-2001, Article 12(1)], but this 

ownership does not prevent the inventor(s) to have his/her/their name(s) on Patent Certificate 

[Article 12(6)].  This institution ownership may be fully or partially transferred to the inventor(s) 

by written agreement [Article 66(1)]. 

The HEI opted to transfer IPR to inventor (‘inventor-ownership’ universities) was found to be 

more efficient than ‘university-ownership’ universities in generating spin-offs on both per 

faculty and per R&D dollar expended perspectives (Kenney and Patton, 2011). 

After IPR on created technologies are securely protected, disclosure may be done through the 

HEI website or any other promotional tool or direct contact with potential users.  Concurrently, 

the TTO seeks industry partners that have the requisite skills and resources to develop the 

innovation into a commercially viable product or service. The first critical hurdle in this stage 
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involves the TTO successfully attracting qualified industry partners. This has proven to be rather 

challenging, as entrepreneurs and business leaders have been slow to embrace academic 

entrepreneurship. While there are likely several reasons for this, one explanation may be that 

many entrepreneurs and business leaders are simply not familiar with how academic 

entrepreneurship works or the types of innovations that might be available to them (Wood, 

2011).   

Actually, the challenge in attracting potential business partner(s) does not only rest on the 

technology user side.  In case of Indonesia, the challenge is more on technology developer side, 

i.e. the HEI and research and development institution (RDI).  In order to attract business 

partner, the created technology itself has to be functionally relevant to user’s need, technically 

reliable, and economically competitive, since there may already be similar technology available 

at global market. 

Two most common commercialization mechanisms selected by the HEI are: (a) Technology 

licensing agreements and (b) Creating spin-off ventures.  Deciding on fair licensing fees, 

continuing royalty fees, and effective revenue sharing agreements are challenging, since early-

stage technologies are hard to value; further, transferring innovation knowledge is also difficult 

without significant faculty involvement.  A spin-off is an entirely new business that is formed 

around the university’s innovation, and may be wholly owned by the university or created 

jointly with outside partners (Wood, 2011).  Besides these two mechanisms, Grimaldi et al. 

(2011) added another mechanism, i.e. university–industry partnerships. 

At commercialization stage, main actor has shifted from the HEI to the industry partner.  Most 

activities are happening within the organization that purchased the licensing rights or within 

the new venture created to commercialize the innovation (Wood, 2011).  It is interesting to 

note that in Markman et al. (2005) study, 72 percent of technology created by HEI was sold to 

large companies at time the technology created had reached prototype stage.  In contrast, only 

11 percent of large companies were willing to involve in sponsoring research activities at early 

stage of technology development (Figure 1). 

For the HEI, successfully engaging in technopreneurship is likely to lead to financial, 

reputational, and societal benefits (Wood, 2011).  Moreover, the financial rewards can occur 

directly or indirectly via an increase in reputation, prestige, influence or societal benefits (Abreu 

and Grinevich, 2012).  These indirect benefits underline significance and urgency of the TTO to 

dedicatedly split its program into ‘for-profit’ activities and for social responsibility.  Abreu and 

Grinevich (2012) systematically exhibited that all formal, informal, and non-commercial 

activities will lead to economic value (profit) generation (Figure 2). Informal activities are 

particularly common in disciplines such as the social sciences, the creative arts and the 

humanities and are often overlooked by the TTO. 
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4. Role of Government 

Government has many possible roles in supporting technopreneurship, indirectly by enacting 

favorable regulation and public policy for creating conducive ecosystem for technopreneurship 

to flourish and directly by providing risk capital.  Venkataraman (2004) clearly believed that 

some kind of intervention was necessary for encouraging technopreneurship. However, if 

government attempted to provide the intangible infrastructure, an entitlement mentality 

would emerge. On the other hand, markets or private institutions have not always solved 

problems effectively and efficiently. They both, independently, would fail. 

Governments attempt to promote technopreneurship are commonly by injecting risk capital. 

However, this intervention alone would not give a satisfactory result.  It must be accompanied 

by seven other intangibles, including, access to novel ideas, role models, informal forums, 

region-specific opportunities, safety nets, access to large markets, and executive leadership 

(Venkataraman, 2004).  On the other hand, what Venkataraman does not realize that these 

massive interventions may increase dependency of technopreneurship actors or institutions to 

government aids.  In long term, it might not be sustainable. 

Furthermore, Venkataraman (2004) suggested that the solution laid in the role of regional 

leadership in creating the necessary intangible infrastructure.  Such leadership will have to be 

collaboration among executive leaders from private institutions, market enhancing 

governments, universities, and other public institutions.  This suggestion of involvement of 

practically all development actors/institutions, combined with excessive interventions, might 

not be practical, efficient, and highly doubtful will be effective. 

Government intervention should be comprehensively analyzed and carefully designed.  It 

should also be treated case by case.  There is no single solution for a might be very diverse 

problems.  In case of Indonesia, at current condition, it should be more focused on developing 

technologies that are relevant to the needs of potential users, technically reliable, and 

economically competitive.  Availability of desirable technologies is a compulsory pre-requisite 

for technopreneurship to be viable.  Therefore, technology development at the HEIs and RDIs 

should be based on demand-driven approach.  It will be extremely challenging to encourage 

technopreneurship if business enterprises are not interested in indigenous technology 

developed by domestic HEIs and RDIs.  Nurturing spinoff firms will also be very difficult, no 

matter what or how much incentives provided by government. 

 

5. Creation of New Technology-Based Firms 

Entrepreneurship is the ‘engine of innovation’.  Accumulated tacit knowledge and culture of the 

entrepreneur are the resources essential to create wealth from research commercialization 
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leading to technological innovation and the creation of New Technology Based Firm (NTBF) 

(Hindle and Yencken, 2004).  It is, however, not always as smooth as expected.    Establishing 

the NTBF might be one thing, and maintaining viability of the NTBF is another issue.   The NTBF 

might be a purely business firm, or it could also be a spin off firm. 

There are two factors that may increase researcher’s and academician’s intentions to start new 

firms.  Firstly, there is incentive provided by government and/or the HEI; and secondly, 

availability of assistance/partner for running and/or financing the firm (Walker, 2012).  In 

general, researcher and academician may not have sufficient managerial or business experience 

to run a firm; therefore, they need business partner.  Also, they may not have enough financial 

resource to be invested in the business; therefore, they need financial aid.  However, even if 

both needs are provided by government or other sources, there is no guarantee that the NTBF 

will be successfully established and sustainably growing. 

Developmental financial institutions (DFIs) could play positive rule on financing the NTBF.  

When proactive in making technology assessments, the DFI could form an important link 

between developing a firm’s absorptive capacity and building a nation’s innovative capacity 

(George and Prabhu, 2003). 

Individual-level attributes and experience are the most important predictors of academic 

entrepreneurship or technopreneurship.  Social environment surrounding the academic also 

plays an influential role, but its role is much less pronounced than individual-level factors 

(Clarysse et al., 2011).  These findings support the argument that there is no single recipe for 

success in creating NTBF.  Managing a firm is an art as well as science.  Every single one of them 

should be treated individually.  Moreover, Hindle and Yencken (2004) noted that 

entrepreneurial opportunity and entrepreneurial capacity derive from and affect interactions 

between the institutions (sets of rules), organizational culture, and external business 

environment.  Also, let us not forget, interact with the entrepreneur’s own background and 

personality. 

 

6. Closing Remarks 

There is no doubt that technopreneurship must be encouraged and facilitated.  However, all 

aspects of technopreneurship should be carefully and comprehensively examined in order to 

fully understand the challenges in every phase of the technopreneurship development.  Policy 

of the HEI and RDI in developing technologies should be properly directed and their R&D 

capacity should be continuously improved such that they will be able to create technologies 

relevant to user’s needs, technically reliable, and economically competitive.  Relevant, reliable, 

and competitive technologies are pre-requisite for a successful technology transfer. 
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At the other end, establishment of the NTBFs and spin off companies need to be supported by 

government; also, absorptive capacity of existing business enterprises need to be improved.  All 

of these efforts will increase technological demand. 

If capacity at both ends has been sufficiently improved and tailored appropriately to current 

conditions and resource potentials of Indonesia, technopreneurship will be viable and 

contribution of indigenous technologies to social and economic developments will be realized. 
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