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The primary aim of this paper is to explain why some patents are exploited, through, spin-off formations 
and/or through licensing to established companies, while others are not. The study employed qualitative 
methods incorporating a case study approach of 22 patents from a portfolio of 82 patents from a 
university in Scotland. Interviews with the TTO director of the University and seven other universities 
TTO Directors were also conducted. Whether a patent is commercially exploited, and the way in which it 
is exploited is influenced by three main factors: (i) the entrepreneurs and the inventors, their 
characteristics and motivations; (ii) the characteristics and nature of the technologies; and (iii) the 
TTOs’ lack of resources and a due diligence system. The study suggests for how TTOs can enhance their 
decision-making process, regarding which discoveries to patent in order to improve the overall 
effectiveness of commercialization process in universities. 
 
INTRODUCTION 
 

Commercialization of university patents is becoming an important agenda, leading to new 
manifestations towards entrepreneurial university. The importance of commercialization of university 
patents can be seen through the contribution of university spin-offs towards local economic development 
(Etzkowitz, 2002; Etzkowitz, 2003; Shane, 2004). The influence of Route 128, Silicon Valley in the US 
and the Science Park in Cambridge in the UK (Oakey, 1995, Etzkowitz, 2003) are recognised by policy 
makers as sources of industrial innovations that could trigger and provides job opportunities. Extensive 
researches have been done on commercialization of university patents. However, there is scarce evidence 
of studies looking into how decision making process in commercialization, were exercised in universities. 
Universities keep patenting their inventions even though the ratio of exploited patents is small compared 
to unexploited patents. 

This paper tries to discuss this issue looking into the views of the inventors of unexploited patents, 
patents that were commercialized through spin-offs and patents that were commercialized though 
licensing to established companies. 

The research question for this paper is who are the actors involved and how the decision making 
process of commercialization of university patents have been made? 
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LITERATURE REVIEWS 
 
There are three major factors that influence whether a patent is likely to be exploited, or otherwise. 
 
Individual Characteristics, Motivations and Ability to Recognise Opportunities 

There is substantial research on entrepreneurship which focused on personal characteristics as a 
predictor of entrepreneurial activity (Roberts, 1991a) or champions to new ventures. Robert’s (1991a) 
study of high technology entrepreneurs demonstrated that the factors that led inventor-entrepreneurs to 
form spin-off companies are outgoing characteristics, extrovert personalities, are from families with 
business background, independent, have work experience, achieved higher education and skills, and are 
dissatisfied with existing jobs. The main factor that pushes inventors towards being entrepreneurial is the 
desire to see their inventions being commercially exploited and only then followed by their desire for 
wealth creation and independence (Blair and Hitchen, 1998; Shane, 2003; Shane, 2004). On the other 
hand according to Khilstrom and Laffont, (1979) those inventors who license their patents to established 
companies may not fulfil all the characteristics above, and may prefer to be an employee. As for those 
inventors whose patents were not exploited, some do possess entrepreneurial traits but other factors which 
will be discussed later influenced why their patents were not exploited (Ismail, 2007, Ismail et al 2010). 
 
Organisational Resources and Capabilities 

Spin-off ventures are different mode of exploitation compared to traditional licensing or others.  They 
developed out of a non-commercial environment. Thus, during their formation these companies would 
acquire different resources from other start-ups and licensing to established companies. The resources that 
are required at the launch period are: the technologies, a strong network, participation of the inventors or 
entrepreneurs in the product development, and skills/capabilities of TTO. 
 
Characteristics of Technologies 

Spin-offs occur in situations where technologies are at an early stage, have strong patent protection, 
multipurpose and involve technological breakthroughs (Shane, 2001a; Shane, 2001b; Shane, 2004). 
Established firms refuse to exploit early stage, multipurpose and radical technologies as they were 
considered costly to develop, and constitute high risk. New technologies may cannibalise their existing 
production process, and may compete with existing products. (Shane, 2000a; Shane and Khurana, 2003; 
Shane, 2001a; Shane, 2004). 
 
Networking and Involvement of the Inventors 

Studies indicate that inventors with strong networks and social ties, would facilitate spin-off 
formations (Shane and Cable, 2002; Lockett et al., 2003b; Shane and Stuart, 2002; Shane 200, Ismail et 
al, 2010). These networks help the founders of new ventures to access external funding and potential 
customers. Some organisations and firms that the inventors had worked with would become first 
customers for the new ventures (Perez and Sanchez, 2002). Next is the commitment of the inventors to 
product development. In fact, commitment begins at the opportunity recognition stage and continues until 
the company has been formed and sustained. Inventors’ commitments are important because most of the 
university technologies are at an embryonic stage when the companies were formed, which involve tacit 
knowledge (Thursby et al., 2001; Shane, 2004). Similar trends occur to inventors who licensed their 
inventions to established companies (Thursby and Thursby, 2001; Ismail, 2007). Those who did not have 
contacts with industries were most likely no to have their  inventions exploited (Colyvas et al., 2002). 
 
Resources and Capabilities of TTOs 

TTOs should have skilled and experienced officers, well versed with the legal aspects of patents and 
patenting. TTOs also need to have good negotiation skills with inventors and investors, a good link with 
inventors and faculties, industry, private financiers, which would lead to quality approach to inventions 
and thus could secure funding for spin-off formations.The skills and capabilities of the TTOs are 
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important in the decision of what to patent and then which route to commercialize the patents. It was 
emphasised in literatures that wrong selection can lead to many patents being granted and not exploited. 
Wrong selection and high market expectation (McAdam et al., 2004) may lead to increased low quality 
spin-off companies which would perform poorly and would be unsustainable (Lambert, 2003; Raven, 
2006). The TTOs skills and capabilities are associated with affecting the availability of resource (Lockett 
et al., 2003a; O’Shea et al., 2008) from which they are able to employ quality surrogate entrepreneurs or 
patent agents to evaluate disclosures before proceeding further (Franklin et al., 2001; Siegal et al., 2004). 
Lockett et al. (2003a) further noted that the availability of resources (stock of technologies, and skilled 
staff), incentives and rewards, business development capabilities and the ability to access external 
finances and networks, were the main factors that facilitates the formation of spin-off companies in 
universities. It could be further concluded that the entrepreneurial role of TTOs, their expertise and 
networking abilities, their ability to recognise opportunities and organise equity ownership for the spin-
offs are the characteristics required to succeed in the ventures (Lockett and Wright 2005; Powers and 
McDougall 2005 and O’Shea et al., 2005). However, these studies focused solely on the TTOs’ skills and 
competencies but did not look at how the TTOs were involved in the decision making process. 
Universities favour licensing their patents to established companies when the technologies are at the later 
stages. They were also influenced by the inventors who were not interested in becoming involved in 
commercialization activities but were only willing to be involved in product development. Licensing then 
only required the inventors to commit to product development. Late stage technology commitment is not 
as great as early stage technologies (Thursby and Thursby, 2004; Markman et al., 2005). Thus, if the 
inventors are not willing to be involved with a very complicated process of spin-off formations (Vohora et 
al., 2003, Birley, 2003) licensing to established companies are the more suitable route. 
 
METHODOLOGY 
 

The paper is based on a single case study in one of the universities in Scotland. Two types of patents 
were selected: exploited and unexploited patents. A total of 22 patents from its portfolio were selected, of 
which six patents were licensed to spin-off companies, another 6 patents were licensed to established 
companies and 10 patents were not exploited. One of the inventors has two patents, thus the actual 
number of inventors involved were only 21. The University TTO Director was interviewed to get deeper 
understanding on the commercialization process. Another six TTOs directors were interviewed to 
strengthen this understanding, of which three were English universities and the other three from Scottish 
universities. Inventors were interviewed in depth, using semi-structured questionnaires. The interview 
data were analysed using case analysis and cross-case analysis aided by Nvivo software. 
 
FINDINGS 
 
Background of the Inventors 

Inventor-entrepreneurs are younger than both the inventors of unexploited patents and those whose 
patents were licensed to established companies. Table 1 shows the classifications of patents and their 
inventors. All the inventors are from science and engineering departments, except one from the faculty of 
education. The average age of the inventors of the unexploited patents, at the time of the interviews, was 
52 years, the same as the average age of those who licensed their patents to established companies. At the 
founding of their spin-off companies, the average age of the inventor-entrepreneur was 35 years. At this 
age, the inventors were still young, and energetic, and they were highly motivated. These average ages are 
consistent with studies by Roberts (1991a). All the inventors for unexploited and those patents that were 
licensed to established companies have PhDs and hold administrative posts, and are very senior than the 
inventor-entrepreneurs. Two inventors from the spin-off group hold Masters Degree (MSc) and four 
others have PhDs. The majority of the inventors (70%) in this study (17 out of 21) have industry 
experience either as employees or consultants. Of the 4 inventors who had no industry experience, 3 were 
inventors of unexploited patents, while the other one commercially exploited his patent by licensing to an 
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established company. The finding is consistent with previous studies (Shane and Venkataraman, 2000; 
Shane, 2000a; Shane, 2000b; Vohora et al., 2003; Shane, 2003; Shane and Khurana, 2003; Shane, 2004; 
Elfenbien, 2005, Ismail et al, 2010). 
 

TABLE 1: 
TYPES OF PATENTS AND THEIR INVENTORS’ DEPARTMENT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note*= from one inventor 
 
 

Unexploited 
patent n = 10 

Patent 
Numbers or 
companies 

Departments 

1. Education and Computer 
2. Electric and Electronic 

Engineering (EEE) 
3. Centre for Photonics 
4. Pure and Applied 

Chemistry 
5. Naval architecture and 

Marine Engineering 
6. Chemistry and Process 

Engineering 
7. Electric and Electronic 

Engineering (EEE) 
8. Immunology Dept, SIBU 

(Strath. Inst for Biomedical 
Science) 

9. Pure and Applied 
Chemistry 

10. Pure and Applied 
Chemistry 

License to 
spin-off 
company 
n=6 

11/Co. A Mechanical Engineering 
12/Co.B Bio Engineering 
13/Co.C Pure and Applied 

Chemistry 
14/Co.D Electric and Electronic 

Engineering (EEE) 
15/Co.E Physics 
16/Co.F Computer Science 

License to 
establish 
company 
n=6 

17 Bio Engineering* 
18 Bio Engineering* 
19 Pure and Applied 

Chemistry 
20 Computer Science 
21 Pure and Applied 

Chemistry 
 22 Pure and Applied 

Chemistry 
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Motivation to Commercialize 
All the patent holders said that their main motivation for the commercial exploitation of their research 

was to see their inventions being utilised. Their desire for their research results to be useful is universal 
among the inventors interviewed. However, for each type of patent, the degree of motivation is somewhat 
different. The inventors whose patents were licensed to established companies are professors or senior 
academics. They are quite risk averse, especially involving any entrepreneurial activities, which are 
required in setting up and running a spin-off company. Thus, they generally prefer their patents to be 
licensed as this would not require further effort on their part, except to support the licensees, if required. 
The inventors whose patents were licensed to spin-off companies have the highest desire level to see their 
inventions being adopted. This high motivation drives them to form companies to commercially exploit 
their technologies, as they believe that this route of exploitation is the best way to ensure the success of 
their technologies. This is the push factor identified by Shane (2004). 

All the inventors whose patents were not commercially exploited also wanted their technologies 
exploited. They considered commercial exploitation of their patents to be a symbol for success. They also 
have ‘need for achievement’ personalities. This is the prime reason they initially committed to conduct 
research project. However, these inventors were not willing to go out to market their technologies. They 
were normally busy with administrative and academic works and not willing to invest their time for 
commercialization activities. 
 
Opportunity Recognition and Industrial Experience 

Inventors and industry played a dominant role initially recognising the opportunities for the exploited 
patents. Industrial experienced played an important part in recognising the opportunity for both types of 
commercialized patents, especially for those licensed to spin-off companies. Industry knows the market 
applications and the market size for the technologies. There is a demand for technologies where 
university inventions are near to industry applications. The TTO did not contribute to the recognition of 
the opportunities in any patents that were licensed to spin-offs. For example inventors of Patents 12, 14 
and 16, which were licensed to spin-off Companies B, D and F respectively, recognised the opportunities 
before the TTO. However, the TTO did play an important role for two technologies that were licensed to 
established companies (Patents 20 and 22). This is an obvious difference between the two types of 
patents. This finding supports Colyvas et al. (2002) who reported that the role of TTOs is useful when 
marketing activities are most important for certain technological areas, whose existing links between 
academia and industry are weak. This study also shows that the companies that helped to recognise the 
opportunities for a particular patent became licensees of that invention after they funded further works 
into the inventions. The establishment of links between industry and researchers through prior work 
experience in the industry, either as employees or as consultants, helped them to know the market and 
recognise the opportunity. As such, the opportunities were recognised when the research projects were 
formulated or during the course of the research when results were analysed. This supports findings by 
Shane (2000) and Shane and Khurana (2003). 
 
The Stage of Technologies 

In this study, the majority of patents that licensed were at proof of concept stage. All the technologies 
(100%) of unexploited patents, half (50%) of the technologies that were licensed to spin-off companies 
and half (50%) of the technologies that were licensed to established companies were at proof of Concept 
stage (POC). This supports Thursby et al. (2001) who reported that 75% of the technologies that were 
licensed were at proof of concept stage. Five patents were at prototype level, of which two were exploited 
through established companies and three were licensed to spin-off companies. 
 
The Roles of Technology Transfer Office 

The main tasks of the TTO of a university are to facilitate, manage and being the agent for the 
transfer of technologies from the University to the market. But the involvement of the TTO in the 
perception of the inventors varies from being very helpful to non-cooperative. The holders of the 
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unexploited patents claimed not to have received enough help from the TTO to market their inventions. 
Half of the inventors of the patents that were exploited through spin-off companies, commented that they 
did not received much help in forming their companies while the other half claimed that the TTO was 
very supportive. In contrast, all the inventors whose patents were licensed to established companies 
claimed that the TTO was very supportive and helpful. More than half of unexploited patents holders 
reported that the TTO did not have sufficient resources, skills and capabilities to help them market their 
patents. This lack of resources, skills and knowledge of the TTO is recognised by the TTO Director 
himself. The University has research programmes covering a wide range of technologies. The TTO 
Director thought that it is impossible for the TTO staff to be experts in all fields. Hence it is difficult for 
the TTO to market all the University inventions. 
 
The Decision to Patent 

The decision to file for a patent for a newly disclosed technology normally involves the inventor, the 
TTO or the industry individually, although the decision could be made jointly by more than one of the 
parties above. 

Generally, the finding shows that the TTO took more active participation in the decision to seek 
patent protection in the case of unexploited patents. Of the 10 unexploited patents, three were decided by 
the TTO, three by the combined decisions of the inventors and the TTO, two by the inventors themselves 
and two by industry. In certain circumstances, the TTO and inventors influence each other in deciding to 
pursue patents, but the industry decision became paramount if they funded the research project.  

The patents that the University licensed to established companies showed a slightly different pattern. 
Half of the decisions to seek patent protection were made by the TTO, and another half by the research 
team and the industry partner. The inventors were more influential in the decisions for the patents that 
were licensed to spin-off companies. 
 
The Decision to Commercialize 

The decision to patent that led to the ‘intention to exploit’ for unexploited patents mainly was decided 
by the TTO. The decisions on three patents were made by the TTO alone, and another three by joint 
decisions of the inventors and the TTO. This included two patents that have a potential to be exploited. 
The decision on the remaining two patents was made jointly by the industry and the inventors. Half of the 
decisions to commercialize through licensing to established companies were initiated by the TTO and the 
other half by the research teams or the inventors.  

This differed from the decisions to exploit the patents through licensing to new spin-off companies. 
All of these decisions were initiated by the inventors. For patents that were licensed to new spin-off 
companies, different actors initiated the decisions to patent and the decisions to commercialization. For 
nearly half of the inventions the TTO initiated patent protection. This might have been due the inventors 
not seeing the importance of their patents initially, due to a lack of entrepreneurial awareness. However, 
they recognised the potential after their commercial network were strengthened. Hence all the decisions to 
exploit the patents were decided by the inventors. 
 
DISCUSSION 
 
Inventors’ Background, Industry Experience and Opportunity Recognition 

Most of the inventors for unexploited patents were very senior and hold administrative posts in their 
departments as heads of department. The inventors who licensed their patents to established companies 
are in similar situation. Their average age is 52. They enjoyed stable positions and are comfortable with 
their posts. These types of inventors were risk-averse. Another reason is the University, at the time their 
patents were granted (before the year 2000), was only encouraging licensing to established companies 
rather than forming spin-offs. 

This group of inventors looked at spin-offs as a risky which academic staff should not be involved in. 
This is the main reason why they sought to commercialize their research through licensing to established 
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companies. Most of the inventors whose patents were exploited through spin-off companies were young 
lecturers who considered their standard of living to be outside the comfort zone of the professors. For the 
young inventors, even though the main drive was to see their inventions being utilised, the secondary 
objective to create wealth was also very strong. 

The finding showed that 70% of the patent holders whose patents were not exploited had prior 
industry experience. It is very tempting to disprove that industry experience would facilitate the 
commercialization of patents. But looking more closely at these unexploited patents, it became clearer 
that the technology itself, even if it was patented, was not really ready for the market. The fact the patents 
are unexploited was more likely due to the technologies being immature, inefficient proof of concept and 
were unreliable, as suggested by Hsu and Bernstein, (1997). The chance of the patents being unexploited 
increase if the inventors hold administrative posts, such as Heads of Department and Deans. 
Administrative works limits their time for efforts to commercialize their patents. 

Conversely, for exploited patents, industry experience seems very important factor that led to the 
research results being exploited through spin-off or established companies. Prior knowledge of their 
industry helped identify customer needs, manufacturing and sales needs, finally leading to identifying of 
opportunities (Vohora et al., 2003). This finding is consistent with previous studies which suggest that 
inventors who had prior industry experience are more likely to form companies (Shane, 2000a; Shane, 
2003; Shane and Khurana, 2003; Shane, 2004; Elfenbien, 2005) to exploit their inventions. 

In the case of the inventors that license their patents to established firms, their prior working 
experience in industry as consultants or employees helped them get contacts to license their technologies 
(Colyvas et al., 2002; Thursby and Thursby, 2000;Thursby and Thursby, 2001; Thursby et al., 2003). 
Industrial experience and the technology stage led the inventors to recognise and exploit the opportunity. 
In summary if the TTO or industry recognised the opportunity, the patent is more likely to be exploited 
through established companies via licensing. If it is the inventors who recognised the opportunity, then 
the patents are more likely to be exploited through spin-off formations. 
 
Motivation Factors of the Inventors 

The main difference between inventors who licensed their technologies to established companies and 
the ones who formed spin-off companies to exploit their technologies was the latter’s willingness to take 
risks and make increased efforts in the ventures. The former are risk-averse and would prefer other parties 
to push their technologies into the market. 
 
The Stage of Technology 

In the case of unexploited patents, all were claimed to be at proof of concept stage but were not 
exploited. Henderson et al. (1998), and Hsu and Bernstein (1997) suggested that most of these 
technologies are of low quality with insufficient proof of concept: thus, they are not commercially viable 
(Trajtenberg, 1997). This is generally reflected in the unexploited technologies in this study. There was 
‘insufficient proof’ of the concept, that most could not attract interest for commercialization, the 
exception being Patents 9 and 10, which had shown market potentials. 

Of the patents that were licensed to new spin-off companies, half were at the embryonic stage, thus 
the technologies are uncertain and need huge investments for further development. University 
technologies that are at a very early stage of development and are unproven cannot be licensed easily to 
established firms. Such firms are more likely to exploit later stage technologies. These concur with Shane 
(2001a, 2004). 

This study also found that the inventors who wanted to market their newly patented technologies have 
little seed money and initial funding to form spin-off companies with. This inhibits the inventors from 
building prototypes or other efforts to prove the commercial viability of their inventions. Respondents in 
this study further said that prototypes were only built when the companies had been incorporated and had 
received funding from sources that are designed to support the commercialization process (mainly 
government). 
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Shane (2004) stated that, established firms tend to license late stage technologies, however in this 
study they exploited one early stage technology (Patent 19) and three were proof of concept stage 
technologies (Patents 17, 18 and 22). The possible explanation here is that the companies that adopted 
those technologies were already involved with the inventors from early on in their research projects as 
suggested by Markman et al. (2005) and Colyvas et al. (2002). Another reason why the University 
licensed this type of technologies to established firms is to conduct further research in collaboration with 
industry expertise. 

Since the final outcomes of the technologies are not known but some proof of the concept had been 
shown, the University only received low royalty payments, which are normally paid as lump-sum 
payments until the inventions enter the market. Markman et al. (2005) said that universities normally 
considered this type of ‘licensing’ as money for sponsored research but the company would be given first 
refusal rights for ‘proper licensing’ if the technologies come good later on. 

Another reason why the TTO tries to license early stage or proof of concept stage technologies to 
established companies was to have long-term relations with them. These relationships should ease the 
efforts to secure future sponsorships or contract researches, even though the money is not as much as the 
license for later stage technologies. 

The amount of monies to be received by universities depended on the stage of the technologies 
licensed and the form of payment (cash, sponsored research or equity of the licensing companies). It 
would also be influenced by the aims and overall objectives of the universities with regard to the 
commercialization policy, such as to support government innovation policy, to develop the regional 
economy or to purely generate cash for the University. 
 
The TTO Roles, Decision to Patent and to Commercialize 

There are few reasons the University patent the inventions even though they were not exploited. This 
may be to gain financial benefit in the future, to obtain funding, as strategic reasons, to test the market of 
the inventions, to allow academic staffs to conduct research without competition, and to gain 
collaboration with other organisations. These lead the TTO seek patent protection for some inventions. 

Half of the inventors of patents that were licensed to established companies commented that industrial 
network lead to their patents being exploited. One of the reasons is, prior to 2000 the university focused 
their licensing efforts towards established companies. Indeed before the year 2000, there was no real push 
for the formation of technology spin-off companies in UK universities, as suggested by Clark, (1998). 

Spin-off company formation activities in UK universities were mainly driven by ‘entrepreneurial 
scientists’ who had work experience with industry. The opportunities were commonly identified by their 
industry partners or clients for whom the inventors worked (Companies C, D and F). In these cases, the 
new spin-off companies did not receive adequate support from the TTO. Assistance in writing business 
plans was limited and resources for product development and market testing were not available. 

This had led the inventors to believe that the TTO is only capable of licensing patents to established 
firms but not capable enough in helping inventors to exploit their patents by forming spin-off companies. 
Since 2000, the policy of the University changed towards giving more support towards spin-off formation 
activities. This was basically driven by the change in government policies and availability of various 
funds to support the exploitation of new technologies from universities. Although more proactive policies 
were introduced, initially, individual motivation and initiatives were identified to be the main drivers for 
company formations. With the new policies, the TTO through the Centre for Entrepreneurship provided 
entrepreneurial courses that coached inventors in the identification of opportunities, writing business 
plans, raising finance and networking with financiers and local businesses. Ventures were then financed 
with the help of seed funds that had been set up by the government. Thus, post-2000, companies like 
Companies A, B, and E, received more support from the TTO than older spin-offs. The TTO is now also 
in the process of upgrading their staff and their policy guidelines, a process which was also noted by 
Lockett et al. (2003b; 2005) in other universities. In fact the TTO still does not have any due diligence 
system as to how to evaluate new technology disclosures, although it claimed to have been involved with 
spin-off company formations since 1982 . Even if the due diligence system is set up, it requires quite an 
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effort to bring the TTO staff to the high level of competency required to analyse and evaluate new 
technologies, and then manage their commercialization process as contended by Vohora et al. (2002). 

There is a significant perceived difference in the support given by the TTO to inventors whose patents 
were licensed to spin-off companies and those whose patents were licensed to established companies. In 
the case of patents that were licensed to established firms, all inventors reported that they were satisfied 
with the services given by the TTO. All of them commented that the TTO was very supportive, 
knowledgeable, highly skilled, highly capable, and were experts in negotiation skills. The latter are more 
satisfied with the TTO, mainly due to the fact that the TTO was originally formed when university spin-
offs were not in fashion, hence the expertise in the office was based around marketing patented 
technologies to established companies. Efforts to license to spin-off companies and to established 
companies require different skills and capabilities. 

It was also noted that most of the patents that were licensed to established firms were in life sciences, 
such as patents on drugs and bioengineering. The TTO has the right skills by training its people in these 
skills or bringing in experienced people by offering higher pay and/or some kind of rewards system 
(Siegal et al., 2003a; 2003b; 2005). This is because licensing to established companies gets the most cash 
as quickly as possible for the universities. 

Forming companies to license patents requires the University to incur initial investment costs and 
extra efforts are required from the TTO, and the University will only get a financial return when the 
company is sold or has an IPO. Another issue is that major activities in licensing to established companies 
stop (just need to monitor the companies) when the licensing agreements and contracts were signed, 
especially for late stage technologies. However, for spin-offs the TTO needs to be involved beyond the 
start-up stage (Lockett et al., 2003a; Lockett and Wright, 2005). 

This is illustrated by Patent 10 whose technology was tested and was found to be very viable, but no 
licensee could be found. Finally, a decision was made to form a spin-off company to market products 
using the technology. Similarly, Patent 16 that was initially licensed to, but was not exploited by, Orange 
was finally licensed to a new spin-off Company F. 

Over and above all the considerations that are discussed, the TTO has to take account of the 
University’s overall objectives and strategies for commercial exploitation of their patents. Different 
licensing strategies are associated with different outcomes, such that universities that primarily seek R&D 
capital have lower commercial revenues and fewer spin-off formation activities. In this study the director 
of the University’s TTO revealed that the main objective to the University is licensing for cash and 
sponsored research, though this is not mentioned in the official University policy. This is understandable 
as this policy is the least risky. It was found that most universities have the same policy, such that spin-off 
formation would be efforts of last resort as mentioned by Markman et al (2005). 
 
LIMITATION OF THE STUDY 
 

This study has provided important insights into the decision making process of commercialization of 
university patents. However, the study has a number of limitations. First, the study is based on a case 
study of the patents of one University, which may affect its generalisation. Second is the way the sample 
was accessed. The TTO staff selected the patents and the corresponding inventors to be interviewed. 
There might be unknown sample selection bias. 

There is also a potential non-response bias. The study involved a case study and interviews with the 
inventors, inventor-entrepreneurs and with other key informants. Many inventors that licensed their 
patents to established companies refused to be interviewed as they feared the projects would be known by 
other parties. In addition, many of the inventors were too busy to be interviewed. Thus, the data are 
limited to those who were willing to be interviewed and not randomly selected. 

Another limitation is that one individual in a company or a research group has provided the data. 
Although the respondents are comprised of inventor-entrepreneurs and heads of the research groups, who 
were responsible for the management and development of the firm and the projects, the possibility that a 
common response bias might have inflated the findings of this study cannot be ruled out. 
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CONCLUSION 
 

The decision to seek patent protection involved combination of actors: from the inventors alone, to 
the TTO and the inventors, and in some cases the companies that funded the projects were also included 
in the decision-making. Both types of patents, the exploited and unexploited, demonstrated specific 
patterns. 

The inventors and the TTO play crucial parts in the decisions to exploit the patents. Interestingly the 
decisions to exploit the patents differed between patents that were licensed through spin-off companies 
and those patents that were licensed to established companies. 

All the decisions to exploit through spin-off formations were done by the inventors. On the other 
hand, the decisions to license the patents to established companies involved a combination of players, 
either by the inventors and the licensees, the inventors alone, the TTO alone, or the TTO and the 
inventors together. The TTO office played proactive part and is an important actor in helping identify 
opportunities for the inventors with quality inventions, but who do not want to get into commercialization 
efforts. With this type of inventors, the TTO would normally decide to license their patents to established 
companies. 

The findings also revealed that the University does not have either a systematic approach or clear 
policies nor applied due diligence as to which patents should be given priority when seeking patent 
protection. A systematic selection process and clear policies might help reduce the number of unexploited 
patents. Most of the disclosures that fulfil the standard criteria will immediately be filed for UK patent 
protection. International filing would proceed if potential licensees are identified. The decision to seek 
patent protection is based on information from the inventors or on information from the general disclosure 
form. 
 
REFERENCES 
 
Blair, D. M. and Hitchen, D. M. W. N. (1998) Campus Companies - UK and Ireland, Brookfield, USA: 
Ashgate Publication. 
 
Colyvas, J., Gelijns, A., and Mazzoleni, R. (2002). How University Inventions Get Into Practice. 
Management Science, 48, (1), 61-67. 
 
Elfenbien, D. W. (2005). Publication, Patents, and Market for University Inventions. Santa Fe, New 
Mexico.Unpublished Work. 
 
Etzkowitz, H. (2002).MIT and the Rise of Entrepreneurial Science, London: Routledge. 
 
Etzkowitz, H. (2003). Research Groups as 'quasi-firms': the Invention of the Entrepreneurial University. 
Research Policy,  32, (1),109-121. 
 
Franklin, S., Wright, M., and Lockett, A. (2001). Academic and Surrogate Entrepreneurs in University 
Spin out Companies. Journal Of Technology Transfer, 26, 127-141. 
 
Jensen, R., Thursby J.G, and Thursby, M. C. (2003). Disclosure and Licensing of University Inventions; 
The Best We Can Do with S * *T We Get to Work With. International Journal of Industrial 
Organisation, 21, (9), 1271-1284. 
 
Lambert, R. (2003). Lambert Review of Business-University Collaboration, Final Report. London: HM 
Treasury. 
 

Journal of Marketing Development and Competitiveness vol. 5(5) 2011     89



 

Lockett, A., Vohora, A., and Wright, M. (2003a). Universities; Strategies In the Spinning-Out of High 
Technology Companies. Paper Presented at the Entrepreneurship Research Conference, Babson College, 
USA : Kaufman Foundation: 1-15. 
 
Lockett, A. and Wright, M. (2005). Resources, Capabilities, Risk Capital and the Creation of University 
Spin-out Companies. Research Policy,  34, (7), 1043-1057. 
 
Lockett, A., Wright, M., and Franklin, S. (2003b). Technology Transfer and Universities' Spin-out 
Strategies. Small Business Economics, 20, 185-200. 
 
McAdam, R., Keogh, W., Galbraith, B., and Laurie, D. (2004). Defining and Improving Technology 
Transfer, Business and Management Processes in University Innovations Centres. Technovation 24, (9), 
697-705. 
 
O'Shea, R. P., Allen, T. J., Chevalier, A., and Roche, F. (2005). Entrepreneurial Orientation, Technology 
Transfer and Spin-off Performance of U.S. Universities. Research Policy, 34, (7), 994-1009. 
 
O'Shea, R, Chugh, H, and Allen T. (2008). Determinants and consequences of University spin-offs 
activity: a conceptual framework. Journal of Technology Transfer 33, (6), 653-666. 
 
Oakey, R. (1995) High Technology New Firms, Barriers to growth, London: Paul Chapman Publishing 
Ltd. 
 
Perez, M. P. and Sanchez, A. M. (2002). The Development of University Spin-offs; Early Dynamics of 
Networking. Technovation, 23, (10), 823-831. 
 
Powers, J. B. and McDougall, P. P. (2005). University Start-up Formation and Technology Licensing 
with Firms that go Public: a Resource-Based View of Academic Entrepreneurship. Journal of Business 
Venturing,  20, (3), 343-358. 
 
Raven, T. (2006). Metrics. University of Southampton: CEI. 
 
Roberts, E. B. (1991a). Entrepreneurs in High Technology: Lesson from MIT and Beyond, NewYork, 
Oxford: Oxford University Press. 
 
Shane, S. and Venkataraman, S. (2000).The Promise of Entrepreneurship as a Field of Research. Academy 
Of Management Review, 26, (1), 13-17.  
 
Shane, S. and Khurana, R. (2003). Bringing Individuals Back in: The Effect of Career Experiences on 
New Firm Foundings. Industrial and Corporate Change, 12, (3),  519-543.  
 
Shane, S. (2000). Prior Knowledge and the Discovery of Entrepreneurial Opportunities. Organisations 
Science, 11, (9), 448-469. 
 
Shane, S. (2001a). Technological Opportunities and Firm Formation . Management Science, 47, (2), 205-
220. 
 
Shane, S. (2001b) Technology Regimes and New Firm Formation . Management Science, 47, (9), 1173-
1190. 
 

90     Journal of Marketing Development and Competitiveness vol. 5(5) 2011



 

Shane, S. (2002). Executive Forum: University Technology Transfer to Entrepreneurial Companies. 
Journal of Business Venturing, 17, (6), 537-552. 
 
Shane, S. (2003). A General Theory of Entrepreneurship: The individual-Opportunity Nexus, 
Cheltenham, UK. Northampton, MA, USA: Edward Elgar. 
 
Shane, S. (2004). Academic Entrepreneurship : University Spin-offs and Wealth Creation, Cheltenham: 
Edward Elgar. 
 
Shane, S. and Cable, D. (2002). Network Ties Reputation, and The Financing of New Ventures. 
Management Science, 48, (3), 364-381. 
 
Shane, S. and Stuart, T. (2002). Organisational Endowments and the Performance of University Start-
Ups. Management Science, 48, (1), 154-171. 
 
Siegal, D. S., Waldman, D. A., Atwater, L. E., and Link, A. N. (2004). Toward a Model of the Effective 
Transfer of Scientific Knowledge from Academicians to Practitioners: Qualitative Evidence from the 
Commercialisation of University Technologies. Journal of Engineering and Technology Management, 21, 
(1-2),  115-142. 
 
Ismail, K (2007). Commercialisation of University Patents: A case study. PhD Thesis University of 
Stratchlyde. 
 
Ismail, K., Cooper, S., Omar, WZ., and Majid, A., (2010). University Spin-off Formations: How decision 
making process has been made? Journal of Business and Social Science, 1, ( 2), November 2010. 
 
Khilstrom, R. and Laffont, J. (1979). A General Equilibrium Entrepreneurial Theory of Firm Formation 
Based on Risk Aversion. Journal of Political Economy, 87, (4), 719-748. 
 
Thursby, J. G. and Thursby, M. C. (2003). University Industry Licensing; Characteristics, Concern, 
Issues, from the Perspective of the Buyer. Journal Of Technology Transfer, 28, (3-4), 207-213. 
 
Thursby, J. G. and Thursby, M. C. (2004). Are Faculty Critical? Their Role in University-Industry 
Licensing. Contemporary Economic Policy, 22, (2),162-178. 
 
Thursby, M. C., Jensen, R., and Thursby, J. M. (2001). Objective, Characteristics and Outcomes of Major 
University Licensing; a Survey of Major U.S. Universities. Journal of Technology Transfer, 26, 59-72. 
 
[37] Vohora, A., Wright, M., and Lockett, A. (2003) "Critical Junctures in the Development of University 
High Tech Spin Out Companies". Research Policy, Vol. 33, No. 1, pp. 147-175. 
 
 
 
 
 
 
 
 
 
 

Journal of Marketing Development and Competitiveness vol. 5(5) 2011     91


