
The new product development process, signed 

intellectual property license achievement by 

independent inventors and factors influencing their 

success 

 

Gavin Smeilus BA (Hons) MSc 

 

A thesis submitted in partial fulfilment of the requirements of the 

University of Wolverhampton for the degree of DOCTOR OF 

PHILOSOPHY 

 

September 2015 

 

This work or any part thereof has not previously been presented in any form to the 
University or to any other body whether for the purpose of assessment, publication or 
for any other purpose (unless otherwise indicated). Save for any express 
acknowledgements, references and/or bibliographies cited in the work, I confirm that 
the intellectual content of the work is the result of my own efforts and no other person. 

 

The right of Gavin Smeilus to be identified as author of this work is asserted in 
accordance with ss. 77 and 78 of the Copyright, Designs and Patents Act 1988. At this 
date copyright is owned by the author. 

 

Signature: …………………………………………………….. 

Date: …………………………………………………………… 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Preliminary section 

 

i | P a g e  
 
 

Abstract 

This thesis builds an understanding of how independent inventors navigate 

through their development programme and license their intellectual property (IP) 

rights to a business. Factors that influence an inventor’s chances of IP licensing 

success are identified. 

The thesis offers important contributions to theory and practice in the field of 

innovation management. At the theoretical-level, a validated model describing 

the inventor IP in-licensing process extends the Open Innovation Model (OIM). 

At present, inventors are noted as a potential supplier of externally generated 

IP, but their integration within the OIM is not adequately considered.  

The contribution to practice made within this thesis is to offer an empirically 

derived decision support system that enables intermediaries to identify 

promising inventor submissions with greater effectiveness. This enhances the 

management of the in-licensing process. 

The results of this inquiry suggest that inventors steer through a new product 

development (NPD) process. Inventors draw upon their personal resources and 

capabilities, supplemented by external resources, to navigate this process. An 

inventor’s chances of achieving licensing success are influenced by six criteria: 

their hard qualities (education and experience); their soft qualities 

(characteristics, personality and attributes); the availability of resources; their 

resource acquirement capability; the mode of resource acquirement used and 

the effectiveness of their NPD process. 
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This thesis represents an original contribution to knowledge by presenting the 

first theoretical and empirical research to consider the integration of 

independent inventors with reference to the in-licensing element of the OIM.  
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CHAPTER 1: INTRODUCTION 

The important role innovation plays in driving forward the UK economy has 

been communicated in a number of government publications since the financial 

collapse of 2008, most prominently: Innovation and Research Strategy for 

Growth (BIS, 2011a), the Annual Innovation Report (BIS, 2012) and Innovation 

Research and Growth (BIS, 2014). The message contained within these 

publications is clear: fostering increased innovation is a priority for the UK 

because it drives economic expansion.   

Business innovation is seen as being critical to the UK’s hopes of improving 

upon its overall innovative output and delivering a healthier economy.  

The purpose of this thesis is to provide a theoretically informed contribution to 

practice in the domain of innovation management. The inquiry specifically seeks 

to enhance the innovative output of businesses by enabling them to more 

effectively leverage valuable intellectual property (IP) that originates from a 

relatively under-utilised external source of innovation: namely independent 

inventors.  

While the emphasis of this inquiry is biased towards providing a contribution to 

practice, it is also expected that the research inquiry will make a contribution to 

theory by extending the Open Innovation Model (OIM) (Chesbrough, 2003). The 

academic literature on the OIM identifies independent inventors as a possible 

external innovation partner, but does not adequately consider how independent 

inventors are integrated into the OIM. This inquiry examines the integration of 

independent inventors within the OIM with specific reference to the in-licensing 

mechanism.  
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1.1  Background to the research inquiry 

The government’s desire to optimise the innovative output of the UK arguably 

stems from academic literature that first suggested, and later confirmed, a 

positive relationship between increased levels of innovation within a nation and 

improved economic performance (Schumpeter, 1947; Solow, 1956; Aghion and 

Howitt, 1992; Aghion and Howitt, 1998; Aghion et al., 2005). In a recovering 

economy, fostering innovation is regarded as a priority with estimates 

suggesting that up to 70% of long-term economic growth is attributable to 

innovative activity (BIS, 2014).  

Within the UK, current levels of business innovation are considered satisfactory, 

but not outstanding. Between 2010 and 2012 inclusive, 45% of businesses were 

classified as being innovation active (BIS, 2014). For a business to be defined 

as innovation active it must have been involved in:  

“…the introduction of new or significantly improved products or 

processes; display engagement in innovation projects not yet complete 

or abandoned; or provide evidence of new and significantly improved 

forms of organisation, business structure or practices and marketing 

concepts or strategies…” (BIS, 2012 p.24)  

While the definition of the term “innovation active” used by the government is 

very broad there is evidence of reasonable business engagement with new 

product and service development activity. Just under half of all small to medium 

sized enterprises (SME’s) introduced a new or significantly improved product or 

service in 2010 (BIS, 2010). 
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Figure 1.1  Proportion of SME’s that introduced a new or significantly 

improved product or service over the last 12-months, by size, 2007/2008 and 

2010 

 

Source: BIS Small business survey 2010  

As illustrated by Figure 1.1, the number of businesses involved in developing a 

new product or service increases as the size of the business increases. This 

trend is typically attributed to the availability of the resources and capabilities 

required to carry out research and development (R&D) activity (BIS, 2011).  

The innovative output of UK businesses is also measured through IP rights 

protection usage. In general, larger businesses engage more frequently with 

formal IP protection methods than smaller businesses. This trend is most 

apparent when considering the forms of IP protection that have higher 

associated costs: patents for instance. 
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Table 1.1  Percentage of businesses reporting protection of innovation, by 

business size 

 1-250 employees More than 250 
employees 

Apply for a patent 3% 6% 

Register an industrial design 1% 3% 

Register a trademark 4% 9% 

Produce materials eligible for copyright 3% 6% 

Use secrecy, including non-disclosure 
agreements 

7% 10% 

Use complexity of design 2% 3% 

Use lead-advantage time on competitors 3% 4% 

Source: UK Innovation Survey 2011 

Businesses that utilise IP protection are seen to have better prospects for 

achieving growth (Greenhalgh and Rogers, 2007) and improved chances of 

business survival when compared to their counterparts (Helmers and Rogers, 

2008). This is thought to be partially due to the greater sophistication and 

inimitable nature of patented products that allows the businesses controlling 

them to withstand economic downturn (BIS, 2014). These findings are important 

because they suggest that businesses should be actively seeking to build their 

portfolio of patent protected products as a way of improving business 

performance. 

Despite the satisfactory performance of UK businesses, it is apparent that 

improvements in innovative output are still required. There is concern within the 

Department for Business, Innovation and Skills (BIS) that the innovative output 

of UK businesses leaves us trailing behind leading nations (BIS, 2014). 



1. Introduction 
 

5 | P a g e  
 

There is increased recognition that enhancing the innovative performance of 

businesses will take more than traditional financial incentives and calculated 

promotional activity. To compete with the likes of Germany and the US, the 

environmental support structure, external to the business, must be more 

effective in facilitating innovation. New UK innovation policy places greater 

emphasis upon optimising the national innovation system. The UK innovation 

system is defined as: the organisations, infrastructure, legislation and incentives 

that interact to support and foster innovation (BIS, 2014). The government’s 

objective is to make the innovation system in the UK more coherent, and to 

encourage greater interconnectivity amongst its constituent parts. Businesses 

are being urged to draw upon the diverse external support structure available to 

them, as a means of delivering a higher volume of highly innovative outputs. 

This collaborative and more “open” approach to innovation is viewed as being a 

more impactful route to improved levels of business innovation than traditional 

incentives. 

Evidence of the adoption of an open and collaborative approach to innovation 

can be found in the findings of the UK Annual Innovation Survey 2013 (BIS, 

2014). This document identifies that the acquisition of external knowledge was 

performed by just over 3% of all UK businesses in 2012, with external R&D 

undertaken by approximately 4% of all UK businesses in the same year. 
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Table 1.2  Percentage of UK businesses engaged in innovative activity, by 

activity, in 2012 

 

Source: UK Annual Innovation Survey 2013, Department for Business, Innovation and Skills 

More revealing than the number of businesses engaged with externally 

generated knowledge and R&D, is the level of expenditure made by UK 

businesses on these specific innovation activities (see Figure 1.2). The 

acquisition of external R&D and external knowledge accounts for a combined 

18% of the total innovation expenditure committed by innovation active UK 

businesses. To put this figure into context, traditional internal R&D accounted 

for 40% of total innovation expenditure at a value of £11.2bn. 

  



1. Introduction 
 

7 | P a g e  
 

Figure 1.2  Innovation expenditure by activity in 2012, as a proportion of total 

innovation related expenditure 

  Source: UK innovation Survey 2013  

1.1.1 Summary of the UK innovation landscape 

By analysing various reports relating to innovation in the UK (BIS, 2011; BIS, 

2012; BIS 2014), it is evident that the government places great importance on 

innovation as a generator of economic growth for “UK plc.” In 2013, 45% of UK 

businesses were classified as being innovation active, eight percentage points 

higher than in 2011 (BIS, 2014). While this figure continues to be below the 

participation levels achieved by other leading nations, it represents a sound 

improvement in the volume of UK businesses engaged with innovation (BIS, 

2014). As a result of this growth in business participation, it is expected that 

higher volumes of innovative products, services and processes will emerge from 

the UK.  
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In addition to improving the volume of innovative outputs achieved by 

businesses, it is also necessary to improve the value (impact) of the outputs. 

Current UK Government policy is based on the notion that greater 

interconnectivity within the national innovation system fosters a more reliable 

stream of better quality (impactful) innovative outputs. Achieving greater 

interconnectivity within the UK innovation system requires that businesses are 

more collaborative and open in their approach to innovation than they have 

been historically. Within academic literature, the shift from an internally focused 

“closed” approach to innovation towards a more collaborative “open” model is 

documented in the literature stream on open innovation. It is this body of 

literature that is now discussed. 

1.2 The principles of open innovation  

In 2003, Henry Chesbrough published his seminal work on the concept of open 

innovation. Despite criticism that the concept offered little more than a re-

branding of innovation management practice that had been occurring for at 

least forty years (Trott and Hartmann, 2009), the open innovation model (OIM) 

captured the imagination of academics (van de Vrande et al., 2010) and the 

corporate world alike (Bughin et al., 2008).  

Open innovation is defined as:  

“… the use of purposive inflows and outflows of knowledge to accelerate 

internal innovation, and expand the markets for external use of 

innovation, respectively” (Chesbrough, Vanhaverbeke & West, 2006, p.1)  
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A mechanism for organising innovation related activity within large R&D led 

businesses; the OIM provides a new and contrasting approach to the closed 

innovation model, which is historically prevalent amongst large innovative 

companies. The traditional closed innovation model relies heavily upon the 

internal resource and capabilities of businesses to develop and commercialise a 

new product or service. There is little or no input coming from external sources. 

Within the closed innovation model, businesses typically generate the 

innovative concepts, perform R&D related activities that facilitate the 

metamorphosis from concept to developed product, then complete 

commercialisation related activity (Chesbrough, 2003). The following figure 

proposed by Chesbrough (2003) summarises this process: 
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Figure 1.3 The closed innovation model (Chesbrough, 2003) 

 

In interpreting Figure 1.3, the critical aspect is research investigations and 

development projects reside within non-permeable firm boundaries. There is a 

heavy reliance upon the company’s internal science and technology base to 

originate, research, and develop inventions. Figure 1.3 illustrates the funnelling 

effect experienced as research investigations are filtered down in number as 

go/no-go decisions are reached concerning the viability of individual 

development projects. A business working to the principles of closed innovation 

is constrained to direct commercialisation of its development projects through a 

traditional market launch. 

By contrast, the OIM has two distinct elements: inbound open innovation and 

outbound open innovation. Inbound open innovation is directly related to the 

aspect of the model that allows a company to search for and integrate 

innovative concepts and products from sources outside of their boundaries this 

is an outside-in process (Lichtenhaler, 2011). This approach includes in-

licensing whereby externally generated IP is actively sought by the business 
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from sources within the innovation system. Outbound open innovation is 

concerned with using external routes to commercialisation (Chesbrough, 2003) 

this is an inside-out process (Lichtenhaler, 2011).  

The following figure provides an effective illustration of the OIM: 

Figure 1.4  The open innovation model (Chesbrough, 2003) 

 

In interpreting Figure 1.4, the important point is research investigations may 

originate within the company or be absorbed through porous firm boundaries. 

Reliance upon the company’s internal science and technology base to originate 

and develop innovations is reduced as inputs can be taken from external 

sources.  

In terms of outputs, the business can launch new products directly into current 

markets, form spin-out companies to carry the technology into a new market, or 

license the IP rights to a third party company who subsequently launches it into 

the market. 
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The financial impact experienced by businesses adopting an OIM has been 

considered by Wang et al., (2009) who argued that deployment of an OIM 

reduces a business’s R&D costs by allowing such costs to be partially met by 

an external party, in the context of this study: an independent inventor. 

Businesses are also able to realise greater financial returns by opening up new 

revenue streams in the form of licensing returns, sale and divestiture of IP, and 

receipt of income generated from spin-out companies. In terms of generating 

economic growth for the UK, the implementation of OIM models by businesses 

is seen as advantageous.  

The financial benefits that accrue to businesses operating an OIM are illustrated 

by Figure 1.5 
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Figure 1.5  The effect on business revenues and costs of adopting an OIM 

(Wang et al., 2009) 

 

Not all of the benefits derived from operating an OIM are of a financial nature 

(Roper and Xia, 2014; Spithoven et al., 2011; Parida et al., 2012; Robertson et 

al., 2012). Roper and Xia (2014) note that the adoption of OIM principles, first, 

encourages new knowledge flows that result in improved internal business 

capabilities and second, allows new insight into existing business practices to 

occur. Put simply, OIM delivers more than new products that generate financial 

returns, it also improves the competitiveness of UK businesses generally. 
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1.2.1 Increased business adoption of open innovation 

principles 

The increased adoption of open innovation principles by businesses over the 

last decade does not appear to be contentious (Chesbrough and Brunswicker, 

2014). Lichtenhaler (2011) highlights several academic articles (Beamish & 

Lupton, 2009; Cassiman & Veugelers, 2006; Teece, 1986; Von Hippel, 1988) 

that support the trend for businesses across industries to seek out and acquire, 

from external sources, technologies that complement the businesses internal 

knowledge base. Evidence from Grindley and Teece (1997) and Gassmann 

(2006) also supports the notion that the outbound element of open innovation is 

being increasingly applied within the business community by citing the elevated 

rate at which businesses are out-licensing their own IP. The impact of open 

innovation within both the academic and business community has been 

considerable and the claim is made that innovation has, and potentially still is, 

undergoing a “…paradigm shift from a closed to an open model” (Chesbrough & 

Crowther, 2006, p.229). This research inquiry seeks to address academic and 

management practice gaps that have emerged as a direct result of this shift 

from a closed to an open approach to innovation.  
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1.2.2 Independent inventors and open innovation 

The OIM advocates that businesses should deliberately open-up their internal 

innovation processes, so that innovative inputs from external sources can be 

captured, internalised and then commercially exploited. This arrangement is 

referred to as an in-bound OIM (Chesbrough 2003). One of the external sources 

of innovative inputs identified within OIM literature is independent inventors 

(Chesbrough et al., 2006; Bughin et al., 2008; Lazzarotti et al., 2009). It is the 

integration of independent inventors as potential suppliers of IP to businesses 

that is the focus of this inquiry. 

Despite the assertion that independent inventors are a source of externally 

generated new products, it is evident that both a theoretical gap in the literature 

and also a management practice gap currently exist. Within the extant body of 

academic OIM literature there is a failure to adequately explore how 

independent inventors can be successfully integrated as suppliers of IP. While 

the literature does detail the value to businesses of exploiting other external 

sources of innovation: competitors, users, suppliers, universities and research 

institutes - independent inventors are not considered (Kaufman et al., 2000; 

Sobrero and Roberts, 2002; Olson and Bakke, 2001; Lilien et al., 2002; Bonner 

and Walker, 2004; Dahan and Hauser, 2002; von Hippel and Katz, 2002; 

Gassmann et al., 2006; Dittrich et al., 2007; Perkmann and Walsh, 2007).  

In terms of the management practice gap, the management of external 

innovation partners is identified as an important challenge for businesses 

operating an OIM (Chesbrough and Brunswicker, 2014). With specific reference 

to inventors, businesses including the multinational steel processing Caparo 
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Group and fast moving consumer goods giants like P&G and Unilever operate 

an OIM that accepts approaches from independent inventors. In each case 

however, challenges have arisen in managing inventor engagement that have 

to date not been resolved. The in-licensing process is acknowledged as being a 

particularly challenging aspect of the OIM deployed by these organisations. The 

high volume and variable quality of inventor submissions is problematic. It is the 

effective management of the interface between the business and inventor 

represented by the permeable boundary in the OIM (as illustrated in Figure 1.6) 

that presents a practical innovation management problem that has not yet been 

resolved. Issues relating to this management problem are now discussed in 

greater detail. 
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Figure 1.6 The business/inventor interface – managing the permeable firm 

boundary 
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A formal approach to organising for open innovation is likely to include the 

creation and utilisation of a “core team” within the business or the appointment 

of an external intermediary. The role of these “intermediaries” is to 

“…coordinate a number of activities aimed at leveraging the external sources of 

innovation” (Mortara and Minshall, 2011 p. 591). The intermediary performs the 

role of a boundary spanner (March & Simon, 1958; Thompson, 1967; Allen and 

Cohen, 1969; Tushman, 1977; Cohen and Levinthal, 1990) bridging the gap 

between the receiving company and the external sources of invention 

(independent inventor).  

One of the impediments to the effective capture of promising inventions from 

independent inventors is the inability of the intermediary to effectively manage 

the high volume of approaches the business receives when they open up to 

submissions from this source. The Caparo Innovation Centre (CIC), which acts 

as the gateway to external new product approaches to the steel multinational 

Caparo plc has received in excess of 1000 independent inventor approaches 

since its inception in 2003. Given that the CIC is operated by just 3 members of 

staff the relatively high volume of inventor submissions received is difficult to 

manage effectively. Likewise, the Connect and Develop scheme operated by 

P&G attracts over 4000 external approaches per year, while Unilever have 

received 3500 approaches since they launched their OIM portal in 2012. In 

addition to the high volume of approaches received by businesses, the highly 

variable quality of inventor submissions adds complexity to the process of 

identifying promising IP. Studies by Astebro (2003) and Dahlin et al., (2004) 

note that independent inventors are responsible for a high proportion of poor 

product ideas with low commercial value. Moreover, inventors supply 
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businesses with a low proportion of highly valuable product proposals. The task 

faced by the intermediaries that manage the firm’s porous boundary is therefore 

akin to finding a needle in a haystack. Practically speaking, some form of 

“decision support system” that aids the decision making of intermediaries would 

be beneficial when seeking to identify promising inventor submissions.  

At this point it is worth considering whether businesses should engage with 

independent inventors at all. Evidence suggests that the likelihood of identifying 

a promising new invention from this source is low (Astebro, 2003). Statistics 

indicate that most businesses refrain from engaging with independent inventors 

(perhaps put off by the challenges a change in policy would yield.) A survey of 

144 companies by Enkel and Gassmann (2008) identified that the most 

frequently used external knowledge sources for businesses are: clients (78%), 

suppliers (61%), competitors (49%), and public and commercial research 

institutions (21%). However the marginalisation of independent inventors does 

not necessarily mean they offer no value. 

The view taken here is that IP emanating from independent inventors could 

make a valuable contribution to business innovation outputs, and as a 

consequence enhance the performance of the UK economy by generating 

economic growth. On the eve of World War Two, Schumpeter (1939) suggested 

that independent inventors played a key role in the process of societal 

economic renewal. Six decades on Astebro and Michela (2005) identified 

independent inventors as a source of radically different and at times 

commercially successful innovations. It is argued that the innovative outputs of 

inventors offer an important contrast to the incremental innovations typically 

developed by company R&D departments (Schrage, 2003; Prusa and Schmitz, 
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1991). Successfully harnessing inventor generated IP could therefore enhance 

the innovative outputs of businesses and in turn contribute towards economic 

growth in the UK. 

There are a number of different perspectives from which the problem of 

integrating independent inventors into the OIM may be viewed: the business 

perspective, the independent inventor’s perspective and that of an intermediary. 

These perspectives are illustrated in Figure 1.7. 

Figure 1.7 Perspective from which the problem of integrating independent 

inventors into the OIM may be viewed 

 

Within this thesis, the perspective of an intermediary in the process of IP 

licensing is adopted. An intermediary may be an independent business entity or 
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a unit/department within the business operating an OIM (a core team for 

example). The role of the intermediary is essentially that of a broker, seeking to 

create a marriage between the requirements of the business and the inventions 

(and associated IP) offered by independent inventors. The key question for the 

intermediary is: how can the interface between a business operating an OIM 

and independent inventors be managed more effectively? Having been 

personally involved as an intermediary brokering IP exchanges between 

businesses and independent inventors for the past twelve years, the following 

challenges are identified: 

• How can we encourage better quality submissions from independent 

inventors? 

• What can we do to make the identification of promising inventor 

approaches faster, more cost effective to manage, and more reliable? 

With these challenges in mind, intermediaries seem to require two things: first, 

greater insight into the process an inventor goes through in order to 

successfully achieve a signed IP license agreement. Such insight should enable 

intermediaries to offer improved inventor guidance that encourages higher 

quality and more complete submissions from independent inventors. For 

intermediaries reducing the volume of unviable and poor submissions is 

important, since time spent assessing unviable submissions adds both a 

financial and opportunity cost to the operation. The second requirement of 

intermediaries is a better understanding of the factors associated with inventor 

success and the obstacles that may arise in the context of IP licensing. 

Improved intermediary understanding will enable promising inventor 
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submissions to be more readily identified from within the crowd of submissions 

made. A decision support system that facilitates the identification of potentially 

valuable inventor submissions and informs the feedback given to inventors 

would be of great benefit to intermediaries.   

The ultimate outcome of this research inquiry should be that intermediaries 

have access to insight and a decision support system that will allow them to 

better manage the interface between businesses operating an OIM and 

independent inventors; specifically in the context of IP licensing. 

1.2.3 Scanning and absorption within the OIM 

For intermediaries to perform their role effectively, scanning and absorption are 

critical skills. The ability to scan for valuable externally generated IP, and then 

absorb the associated knowledge to the degree that it can be communicated 

effectively to the business operating OIM is important. In considering these 

basic requirements of intermediaries within the in-licensing process, absorptive 

capacity (ABCAP) (Cohen and Levinthal, 1990) seems to offer a useful 

theoretical perspective. ABCAP is defined as: “…the ability of a firm to 

recognize the value of new, external information, assimilate it, and apply it to 

commercial ends” (Cohen and Levinthal, 1990, p.128). ABCAP is therefore 

seen as a critical component in a business’s innovative capacity (Cohen and 

Levinthal, 1990). The definition of ABCAP suggests that there are parallels 

between ABCAP and the in-licensing element of the OIM. It might be argued 

that in-bound open innovation could easily be considered a dimension of 

ABCAP: the more porous a business’s boundaries are the more absorptive the 
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business should be. IP in-licensing, in particular, is essentially a mechanism for 

making ABCAP work.  

The contention is made that an intermediary’s success, in the context of IP in-

licensing, is partially influenced by their capacity to recognise the value of 

certain proposals over and above others that are submitted. This is known as 

acquisition: “…a firm’s capability to identify and acquire external information and 

knowledge that is critical to its operations” (Carlsson, 2003 p.197). This process 

is followed by the capacity to digest and understand the information associated 

with the invention, so that it can be appraised and transferred into the receiving 

company where applicable. This is referred to as assimilation: “…routines and 

processes allowing the firm to process, analyse, interpret and understand the 

information and knowledge from external sources…” (Carlsson, 2003 p.197). 

These fundamental elements of ABCAP are encapsulated by the notion of 

potential absorptive capacity (Roper and Xia, 2014) which comprises both 

“…knowledge acquisition and assimilation capabilities” (Zahra and George, 

2002 p.185).  

Within the scope of this research inquiry, emphasis is placed on the front-end of 

the in-licensing process, specifically the capacity of the intermediary to scan for 

new inventions and acquire the associated new knowledge (codified within a 

patent). To this end, the outputs of this inquiry that relate to improving the ability 

of intermediaries to identify promising inventor proposals can be repackaged as: 

improving the potential absorptive capacity of intermediaries within the context 

of IP in-licensing.  
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1.3 The justification for applied management research 

While this inquiry seeks to address a gap in current academic literature, the 

focus of this research inquiry is biased towards providing a solution to the 

challenges faced by management practitioners. In this respect the research 

inquiry may most aptly be described as applied management research.   

 

The decision to pursue an applied management research inquiry does require 

justification, and this is most effectively achieved by summarizing the context in 

which this research was conducted. Within the UK, there is an on-going debate 

amongst management researchers as to whether current research outputs 

satisfy the fundamental criteria of rigour and relevance. In his 2008 paper, 

Worrall seeks to stimulate the rigour-relevance debate amongst UK 

management researchers by arguing that, at present, management researchers 

are pre-occupied by meeting the demands of the rigour criteria, at the expense 

of conducting research that is actually relevant to those who should be its end-

users: business practitioners. The bias towards fulfilling the rigour criteria is 

attributed, at least partially, to the current academic model in operation within 

the UK, which is seen to reward traditional research outputs that place 

emphasis on rigour, over and above outputs that are perhaps more relevant 

(top journals are considered to be a perpetrator of this phenomenon). While 

recognizing the continuing importance of traditional academic research (referred 

to as Mode One research) Worrall (2008) suggests that applied research (Mode 

Two research) should receive greater attention. The two forms of research 

should in his eyes co-exist.  
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Table 1.3 A comparison of Mode1 and Mode 2 research (Worrall, 2008 p.10) 

Aspect 
 

Mode 1 Mode 2 

Research 
boundaries 

Single discipline, impermeable, 
paradigmatic conformity. 
 

Transdisciplinary, permeable. 

Stakeholders 
and 
audience 

Academics often within a 
prescribed discipline and often a 
much smaller sub-field of 
‘experts’. 
 

Academics and practitioners. 

Aim Production of new knowledge, 
theory building, adding to the 
base of disciplinary knowledge, 
replicability, validity. 
 
Production of enduring 
knowledge. 
 

To gain insights that are useful 
and usable to practitioners and 
society at large. 
 
Production of solutions. 
 
Production of transient 
knowledge. 

Outcome Basic and applied research. 
 

Applied and applicable 
research. 

Organisation Often individualist.  
Research agenda set 
autonomously. 
Hierarchic. 
Substantial commitment to extant 
bodies of knowledge. 

Team based. 
 
Externally defined research 
agenda. 
 
Heterarchic, networked. 
 

Dissemination Peer reviewed journals controlled 
by other academics, well defined 
and institutionalised channels, 
single and limited public. 
 

Transfer into practice, 
practitioner oriented journals, 
dissemination often through 
professional bodies, multiple 
publics. 

Usage Production precedes 
consumption. 
May never be used to support 
Practice. 
Potential use does not influence 
research design. 
 

Simultaneous production and 
consumption: knowledge 
production and diffusion are 
interlinked and may be multi-
modal. 

Orientation Elitist, exclusive. Pluralist, participatory. 
 

Evaluation 
criteria 

Excellence as determined by 
peers, disciplinary norms and 
quality audits (e.g. the REF). 
 

Applicability, perceived 
usefulness 
by research users and 
contribution to practice by 
practitioners. 

Validation Validation through peer review 
and publication. 
 

Validation in use. 

Methodology Defined by the academic 
discipline. 

Plural and defined by the 
research 
context, often emergent. 
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Worrall argues that to address the rigour-relevance debate, what is required of 

management researchers is something akin to Mode 1.5 research. That which 

complies with the rigour of traditional Mode 1 research, but has the relevance of 

Mode 2 research: 

 “...it is clear that we need more relevant, rigorous and operationalisable 

research.” (Worrall, 2008 p.5). 

 

Further justification and incentive for pursuing an applied management research 

inquiry can be found by examining the current Research Excellence Framework 

(REF) guidelines. The notion of “research impact”, an important component in 

the REF exercise, is defined by Research Councils UK as comprising of two 

elements: academic impact and economic and societal impact. While traditional 

academic research is closely aligned with delivering academic impact, research 

inquiries of an applied nature are more effective in satisfying economic and 

societal impact, which is defined as: 

“The demonstrable contribution that excellent research makes to society and 

the economy. Economic and societal impacts embrace all the extremely 

diverse ways in which research-related knowledge and skills benefit 

individuals, organisations and nations by: 

1. fostering global economic performance, and specifically the economic 

competitiveness of the United Kingdom, 

2. increasing the effectiveness of public services and policy, 

3. enhancing quality of life, health and creative output.”  (Research 

Councils UK, 2014) 
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This research inquiry specifically addresses point one by seeking to foster an 

improvement to the economic performance of the UK by enabling businesses to 

increase their innovative output.  

 

The goal of this inquiry is to offer research outputs that are both rigorous and 

relevant. In this respect the research inquiry attempts to fulfil the requirements 

of the “Pragmatic” quadrant proposed by Worrall (2008 p.13) in his typology of 

research. 

Table 1.4 A typology of research (Worrall, 2008 p.13)  

Practitioner 
relevance 

Theoretical and methodological rigour 

 Low High 
 

High “Popularist” 
 

• Consultancy? 
• Epistemic drift 
• Publishable in 

practitioner journals 
• Fads, sophistry? 
• Inappropriate solutions 

to pressing problems 
• Doxa 

 

“Pragmatic” 
 

• Problem-solving focus 
• Theoretically robust 
• Academic and practitioner 

collaboration 
• Mode 2 characteristics 
• Unlikely to be published in 

‘top’ journals? 
• Episteme, techne, phronesis 

(practical wisdom) 
 

Low “Puerile” 
 

• Addressing irrelevant 
problems with 
inadequate theories and 
methods 

“Pedantic” 
 

• Accessible to the few 
• Targeted on the few 
• Mode 1 characteristics 
• Main aim to be published in 

the ‘top’ journals 
• REF oriented 
• Episteme 
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1.4 Research questions  

The aim of this research inquiry is to better understand the inventor IP in-

licensing process so that intermediaries can effectively manage the interface 

between: businesses that operate an OIM and independent inventors. To 

achieve this aim the following objectives are set: 

a) To improve the quality of the submissions made by independent 

inventors by offering to them feedback and guidance on how to succeed 

with IP licensing. 

b) To improve the potential absorptive capacity of intermediaries within the 

context of IP in-licensing to the extent that promising inventor 

submissions are more readily identifiable. 

To this end the following research questions are identified: 

1. How does an independent inventor navigate through their new product 

development programme and achieve a signed intellectual property 

license? 

2. What factors influence an independent inventor’s prospects of achieving 

a signed intellectual property license? 

The following outputs are sought as a product of this research inquiry: 

a. A description of the typical process an independent inventor goes 

through in order to develop their invention and successfully license their 

IP  

b. Identification of the factors that positively influence and hinder an 

independent inventor’s prospects for achieving IP licensing success 
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c. A developed operational model (decision support system) that allows 

intermediaries to identify promising inventor approaches more effectively 

d. An improved understanding of the academic theories that offer 

explanatory power in this under-researched field of innovation 

management. 

1.5 Constraining the research inquiry 

There are a number of constraints applied to this inquiry that limit its scope. 

These constraints are now discussed.  

 

While there is an appreciation that an intermediary within the in-licensing 

process needs to understand the requirements of both the business operating 

the OIM and the independent inventor in order for the brokering role to be 

fulfilled successfully, the unknown element in this scenario is the independent 

inventor. Typically, businesses operating a formal OIM will be explicit with 

regard to their requirements, which are usually expressed to the external world 

as “invention challenges”. Separately, businesses will often supply 

intermediaries with prescriptive direction as to their requirements. Given this 

situation it is the independent inventor side of the interface that requires greater 

insight and is the focus of this research inquiry.  

 

For the purpose of this study only the activity of UK based independent 

inventors is considered. This decision has practical benefits in terms of access 

to participants, but also fulfils a request for non-US studies into inventor activity 
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made within the extant literature (Weick and Eakin, 2005). In the context of this 

study an independent inventor is defined as:  

“An individual who creates or originates new product ideas, without 

formal obligation, outside of an established business.” 

 

This inquiry is restricted to inventors who have proposed tangible product 

inventions and excludes service and process inventions. This decision is based 

on two factors: first, issues of practicality in gaining access to potential research 

participants. Second, it is thought that restricting the scope of the study provides 

a clearer focus to the research inquiry. 

 

Only the in-licensing element of the OIM is considered within this inquiry. Other 

forms of in-bound OIM activity, such as the outright purchase of an individual’s 

IP rights by a business are not taken into account. Three-forms of license 

agreement are identified by the World Intellectual Property Organisation:  

1. A technology or product license  

2. A pure IP license 

3. A standards license (WIPO, 2004).  

 

Of these, this inquiry is focussed exclusively upon the pure IP license as 

defined below:  

“…A pure intellectual property license grants permissions in respect of 

certain IP rights only (e.g. a license to practice an identified patent or to 

copy and distribute a certain work of authorship).” (WIPO, 2004 pp4-5) 
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Within the scope of a pure IP license, the focal point of the research inquiry is 

on patent licensing. A patent is defined as:  

“A government authority or licence conferring a right or title for a set 

period, especially the sole right to exclude others from making, using, or 

selling an invention” (Oxford English Dictionary, 2014).  

 

Other forms of IP (registered design rights, copyright or registered trademarks) 

are not considered. The rationale for the decision to focus on patents as the 

licensed asset is that the functional aspects of a physical product are legally 

protectable by a patent. As such patents are sought most often by businesses 

seeking a physical product invention.  

 

A patent, which offers a twenty year monopoly right over an invention, contains 

codified explicit knowledge: a written description of how the invention functions. 

Explicit knowledge of this nature is relatively simple to transfer once an 

agreement is reached because it is easy to communicate in a written sense and 

has meaning when viewed independent of its source (Polanyi, 1958). The 

transfer of tacit knowledge relating to an invention is not considered within this 

inquiry. Tacit knowledge (knowledge that the inventor possesses, knowingly or 

unknowingly, but cannot easily communicate) is not typically sought or captured 

through a pure IP license. Two reasons exist for this: first, know-how is not 

legally recognised as an IP right and therefore cannot form part of a pure IP 

license. Second, because potentially important tacit knowledge is difficult to 

identify ex-ante, and also difficult to codify (Polanyi, 1958) stipulating the 

precise nature of the exchange in a license contract is largely ineffective (it is 
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very difficult to prepare the terms and conditions of a license contract when 

what is required as part of the exchange is not known and cannot be articulated 

effectively.)  

 

With regard to measuring licensing success, previous studies into either 

independent inventor commercialisation attempts, or licensing at an 

organisational-level, use a range of success indicators, including: launching the 

invention on the market (Astebro, 2003); licenses agreed and royalty income 

derived (Owen-Smith and Powell, 2001; Jensen et al., 2003) and number of 

license agreements signed (Thursby and Kemp, 2002). For the purpose of this 

inquiry the term “licensing success” denotes that the independent inventor has 

achieved a signed license agreement. Other post-licence commercial indicators, 

royalty income generated or number of products launched, are influenced as 

much by the licensees capabilities as the independent inventors efforts and 

therefore not suitable in this context.  

 

Finally, activity relating to the origination of the product concept and post-

license activity fall outside the scope of this study. This inquiry is only 

concerned with the activity that occurs after the inventor has originated their 

product idea, up to the point where they sign an IP license.  

 

1.6 Approach to the research 

This research inquiry is undertaken using a critical realist methodology and 

applies induction to enable the building of new theories. 
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A two-stage, mixed methods research design was employed. The provisional 

stage involved collecting data from independent inventors regarding their 

thoughts and experiences in the domain of new product development and IP 

licensing. The research methods utilised within the provisional stage were: a 

quantitative survey of UK independent inventors and case studies with 

independent inventors who have engaged with IP licensing. Following the initial 

data collection and a preliminary analysis phase, an intermediate view of the 

phenomenon under examination was produced. This intermediate view 

represents the initial interpretation of how independent inventors navigate 

through the NPD process. It also identifies the factors that influence the 

inventor’s chances of realising licensing success. 

 

The second stage of the research design was used to validate the intermediate 

view by subjecting it to review by key informants. The key informant inputs were 

used to both confirm elements of the intermediate view and to revise this view 

where necessary. The validation stage resulted in the production of a final view 

that provides an explanation of the phenomenon under investigation.  

 

Figure 1.8 provides a graphical representation of the research design used 

within this inquiry. 
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Figure 1.8  Research design employed for this inquiry.  
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1.7 Structure of the thesis 

This thesis is based on a six chapter structure. This introductory chapter has set 

the context for the inquiry by outlining the UK Government’s desire to stimulate 

economic growth and the need to foster greater business innovation outputs to 

achieve this goal. A discussion has been presented in respect of the OIM, and a 

suggestion made that this open approach to innovation is a suitable way to 

generate higher value business innovation outputs that stimulate UK economic 

growth.  

Of the external sources of innovation that businesses could use, independent 

inventors are noted as a promising yet under-researched source of external IP. 

Recognising that there are difficulties managing the relationship between 

businesses and independent inventors, the introductory chapter is used to 

articulate the aim of this research inquiry: to improve the ability of intermediaries 

to manage the interface between businesses that operate an OIM and 

independent inventors. The development of an operational model (decision 

support system) that facilitates the identification of promising inventor IP is the 

desired output of this inquiry. A contribution to theory is also expected as result 

of this inquiry. The OIM will be extended by examining the integration of 

independent inventors as an external innovation partner with specific reference 

to the in-licensing mechanism.  

Chapter Two of this thesis presents a review of academic and non-academic 

literature considered important to this research inquiry. The literature review 

was undertaken: first, to build an understanding of this field of inquiry and to 

identify the boundaries of current knowledge. This process was important in that 
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it validated the importance of the study and identified where an original 

contribution to knowledge could be made. The second objective of the literature 

review was to identify and synthesize a number of different theoretical 

perspectives with the purpose of informing a conceptual framework that 

answers the research questions.  

Chapter Three is the conceptualisation chapter and builds on the outputs of 

Chapter Two. The purpose of this chapter is to communicate to the reader a 

conceptual model that is thought to explain how an independent inventor 

navigates through their NPD process to achieve a signed IP license. It is 

proposed that the NPD process forms part of a wider development process 

which sees the inventor interact with the innovation system to secure the 

external resources required to move through the NPD process effectively. 

Factors that are thought to influence an independent inventor’s prospects of 

achieving a signed IP license are also identified (along with a proposal as to 

how these factors interact).  

The purpose of Chapter Four is to detail the methodology and research design 

used within this inquiry. The research design was constructed with the aim of 

testing the proposed conceptual model through different stages of fieldwork. 

Critical realism is the philosophical approach taken within the study. Critical 

realism was chosen because of its focus on providing a view as to why a certain 

event happens, in the context of this inquiry how an independent inventor 

successfully licenses their IP to a business. Within Chapter Four, the two-stage, 

multi-method research design to the study is presented. The research design 

draws upon three principle data collection techniques: in-depth qualitative 

interviews deployed as part of a case study strategy and a quantitative survey 
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of independent inventors which together form the “provisional stage” of 

research. Key informant interviews are deployed as part of the “validation 

stage”. 

Chapter Five presents the results and discussion of the fieldwork described in 

the methodology chapter. Initially, data emanating from the survey of 202 UK 

independent inventors is presented. This is followed by a presentation of the 

results from four inventor case studies selected to provide contrasting 

perspectives on how independent inventors navigate through the NPD process 

and achieve a signed IP license. The results of each case study are presented 

separately at first (within case analysis), before a cross case comparison is 

offered. The provisional stage results culminate with the presentation of the 

“intermediate view” which is a synthesis of the results obtained across the 

survey and case study research. 

The validation stage results comprise of the findings from key informant 

interviews, whereby experts in the field of inquiry critique the intermediate view. 

The output of the validation stage is a final model of the phenomenon under 

investigation. 

Within the conclusion chapter, Chapter Six, emphasis is placed upon three 

areas: first, providing a summary of the findings of the research. Second, 

providing comment on the implications of the findings, including: the 

contributions made to knowledge, theory and practice. The third and final area 

of discussion relates to the identification of the limitations of the study and 

possible directions for future research. 
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Following this introductory chapter, the next chapter of the thesis presents a 

review of the academic literature pertinent to this research inquiry. A number of 

theoretical perspectives are examined in an effort to illuminate what is quite a 

complex and multi-facetted problem. The literature review chapter commences 

with definitions of key terms relating to innovation, before a review of literature 

pertaining to independent inventors and their activity is presented.  
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CHAPTER 2: LITERATURE REVIEW 
This chapter reviews the literature considered relevant to this research inquiry. 

The literature review process was performed with a view to fulfilling six 

objectives: 

 
1. To lay the foundations of the research inquiry and provide definitions of 

the key terms used 

2. To develop a synthesis of relevant literature  

3. To contextualise this research inquiry 

4. To identify the knowledge/theoretical gaps in the literature and legitimise 

the proposed research inquiry 

5. To identify theoretical frameworks that may contribute towards our 

understanding of the research problem 

6. To underpin the development of a conceptual model  

 

The chapter commences with definitions of key terms used within the inquiry 

before a review of literature relating to independent inventors is presented. 

 

2.1 Defining key terms  

The first tasks performed when reviewing literature relevant to this research 

inquiry was to seek to define key terms, namely: the act of invention, an 

invention and an independent inventor. These definitions are important because 

they underpin much of the subsequent research inquiry.  

 



2.  Literature Review 
 

40 | P a g e  
  

2.1.1 The act, or practice, of invention 

In organising the literature review process a decision was made to consider 

definitions of the act of invention offered over the last century. The rationale for 

this approach was to distil the essence of the term and how it has evolved, so 

that a suitable working definition could be developed or adopted.  

 

Schumpeter (1939) defines invention as an: “…act of intellectual creativity.” The 

premise being that invention is a creative endeavour. The principle of “creativity” 

remains evident two decades later. Nelson (1959, p.229) posits that: 

“…invention is defined as the human activity directed towards the creation of 

new and improved practical products and processes.” Arrow (1962) adds to the 

debate by defining the inventive act as the “…production of knowledge.” While 

acknowledging that the definition provided by Arrow (1962) is less explicit than 

Schumpeter (1939) and Nelson (1959), the term “production” when used in this 

context, does seem consistent with the notion of creativity because the 

knowledge being produced must be original by definition. (Arrow does not refer 

to the reproduction of knowledge, which would presumably lead to an unoriginal 

output.)  

 

Move the debate forward and the core principle of “creativity” continues to 

underpin definitions of the act of invention. Fagerberg (2004, p.3) suggests that: 

“Invention is the first occurrence of an idea for a new product or process.” 

Similarly, Jones, Knotts and Udell (2011, p.37) note that: “Invention is generally 

defined as the development of a new and useful product…” In both of these 

definitions creativity appears to be the underlying construct behind innovation, 
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as it enables: “…the first occurrence...” and “…development of a new and 

useful…” aspects of the definitions to be realised. 

 

Given that creativity appears to be so central to definitions of the inventive act, it 

is imperative that consideration is given to what creativity actually means. 

Definitions of creativity are plentiful within the academic literature but the term 

suffers from a degree of definitional ambiguity. In the field of psychology Runco 

and Jaeger (2012) dedicate an entire paper to discussing the various definitions 

of creativity offered by academics over the last two centuries. The majority of 

definitions examined by Runco and Jaeger (2012) point to creativity comprising 

of two criteria: originality and effectiveness. (These criteria are also prevalent 

throughout the definitions of invention offered previously and underline the 

notion that creativity is the defining characteristic of the act of invention.) 

 

In commenting upon the two constructs of “creativity”, Runco and Jaeger (2012 

p.92) note that originality is unquestionably important to creativity, although they 

concede that the term “original” is interchangeable with “novel” or “unique”: 

“Originality is undoubtedly required. It is often labelled novelty, but 

whatever the label, if something is not unusual, novel, or unique, it is 

commonplace, mundane, or conventional. It is not original, and therefore 

not creative.”  

 

The second construct of creativity is “effectiveness”. Effectiveness suggests that 

a creative output must be: useful, fit, and appropriate. It must fulfil a recognised 

need. Effectiveness also refers to the need for the creative output to possess or 
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be capable of possessing economic value (Runco and Jaeger, 2012). For 

Runco (2008) both originality and effectiveness must be present for something 

to be classified as creative. 

“…originality is not alone sufficient for creativity. Original things must be 

effective to be creative. Like originality, effectiveness takes various 

forms. It may take the form of (and be labelled as) usefulness, fit, or 

appropriateness.” (Runco and Jaeger, 2012 p.9) 

 

In considering definitions from outside of academia it is apparent that the notion 

of invention has been widely considered within legal literature (especially in 

relation to patent disputes.) Sherkow (2011, p.1101), shown in Table 2.1, 

provides a number of extracts from legal cases, dating back more than a 

century, that illustrate the difficulty in defining invention from a legal perspective. 
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Table 2.1 Quotations relating to the difficulty in finding an adequate legal 

definition of the term invention. 

Legal Case Year Quotation 

C & A Potts 
& Co. V. 
Creager, 155 
U.S. 597, 
606  

1895 "The answer to this requires the consideration of the often-

recurring question, which has taxed the ingenuity of courts 

ever since the passage of the patent acts, as to what 

invention really is." 

McClain v. 
Ortmayer, 
141 U.S. 
419, 426-27  

1891 "To say that the act of invention is the production of 

something new and useful does not solve the difficulty of 

giving an accurate definition, since the question of what is 

new, as distinguished from that which is a colourable 

variation of what is old, is usually the very question in 

issue. To say that it involves an operation of the intellect, is 

a product of intuition, or of something akin to genius, as 

distinguished from mere mechanical skill, draws one 

somewhat nearer to an appreciation of the true distinction, 

but it does not adequately express the idea. The truth is, 

the word cannot be defined in such manner as to afford 

any substantial aid in determining whether a particular 

device involves an exercise of the inventive faculty or not." 

Kirsch Mfg. 
Co. v Gould 
Mersereau 
Co., 6 F.2d 
793, 794   

1925 "Objective tests may be of value vaguely to give us a 

sense of direction, but the final destination can be only 

loosely indicated. An invention is a new display of ingenuity 

beyond the compass of the routineer, and in the end that is 

all that can be said about it. Courts cannot avoid the duty of 

divining as best they can what the day to day capacity of 

the ordinary' artisan will produce." 

Aro Equip. 
Corp. v. 
Herring-
Wissler Co., 
84 F.2d 619, 
622  

1936 "There is no strict formula to determine what constitutes 

invention" 

A.O. Smith 
Corp. V. 
Petroleum 
Iron Works 
Co., 73 F.2d 
531, 538  

1934 "That which constitutes invention has, of course, never 

been successfully defined." 
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In appraising the quotations presented in Table 2.1, it is clear that defining the 

term “invention” from a legal perspective presents difficulties. At the heart of the 

problem is the issue of legally determining what is meant by the term “new” and 

what characterises the act of “ingenuity” that distinguishes an invention from the 

outputs of the “routineer”. What proportion of an invention needs to be new in 

order for it to be classed as an invention? Do slight, incremental improvements 

on what has gone previously satisfy the criteria, or does the product need to be 

more radical than this? Moreover, how does a court of law benchmark the 

efforts of the routineer, so that they can adequately distinguish that which goes 

beyond this level? It is certainly understandable that a legal definition of 

invention that enables the term to be tested by the court remains elusive. 

     

Given the relative consistency of academic definitions of invention presented 

previously, and acknowledging the difficulty in coming to a practical definition of 

invention from a legal perspective, the definition of the act of invention 

suggested by Nelson (1959) is broadly adopted within this thesis. The only 

slight variation being the omission of processes as an output, which is 

necessary to maintain consistency with the scope of this inquiry: 

 “…invention is defined as the human activity directed towards the 

creation of new and improved practical products...” (Nelson, 1959 p.229) 

 

In offering justification for the decision to opt for a definition of invention that is 

more than half a century old, there are several points to be made. First, the 

definition explicitly references the core principle of creativity, but also implicitly 

references creativity by citing new and improved (original) and practical 
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(effective) products. Second, acknowledgment is made that this is human 

directed activity. In the context of this study it is the result of an inventor’s 

efforts. 

 

2.1.2 An “invention” – product, process, knowledge 

Numerous definitions of the act of invention outline the type of output that might 

be expected as a result of conducting such activity. These outputs are 

considered to be “an invention” and include: new, or improved, products and 

processes (Nelson, 1959; Fagerberg, 2004; Jones, Knotts and Udell, 2011), 

new or recombined knowledge (Schumpeter, 1939; Arrow, 1962; Basalla, 1988; 

Fleming, 2001) or new modes of production (Ahmad, 1966).  

 

In considering extant literature, it is clear that it would be incorrect to apply the 

label “invention” to a new product indefinitely. Inventive outputs can only be 

classed as an “invention” up to the point where they are launched on to the 

market. At this point, the output ceases to be an “invention” and becomes an 

“innovation”. Dahlin and Behrens (2005 p.717) for instance, identifies an 

invention as a new product or idea where commercialisation is yet to be 

achieved. Similar views are held by Schumpeter, (1947); Damanpour, (1991); 

Van de Ven, (1986) and Kanter (1988). Given that the scope of this research 

inquiry is restricted to development activity up to the point of license contract 

signature it is inventions rather than innovations that are of specific importance 

here. 
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While supporting the proposition that “an invention” is a pre-market launched 

product, Branscomb and Auerswald, (2002 p.1) introduce a further 

consideration: the need for the output to be protectable. According to their 

definition, an invention is: “…a commercially promising product or service idea, 

based on new science or technology that is protectable (though not necessarily 

by patents or copyrights).” This is an interesting insight, although Branscomb 

and Auerswald (2002) are certainly not alone in making it. Colyvas, (2007 

p.461) defines an invention as: “…any process, machine, manufacture, 

composition of matter or design, or any new or useful improvement thereof, 

which is or maybe patentable…” While neither definition states that protection 

must be sought in order for the label of “invention” to be applicable, there is an 

implication that the novel product should conform to the requirements of 

protective mechanisms. 

 

If non-academic definitions of an invention are consulted then a number of 

pertinent points are raised. In the UK Government document: “Right to apply for 

and obtain a patent” (IPO, 2008 p.4) there is agreement with the academic 

literature in that an invention should be a novel output. From a legal perspective 

however, to be classified as an invention a method for realising the output is 

also required. This is referred to as an: “…enabling disclosure” (IPO, 2008 p.4). 

To illustrate the importance of this point, consideration can be given to an 

inventor who suggests the creation of a time-machine. This output cannot be 

considered an invention, unless a mechanism or process for achieving time 

travel is also disclosed: “an enabling disclosure”. It is here that we see the core 

principle of “creativity” operationalised. The fact that the UK IPO requires an 
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invention to be novel and have an associated enabling disclosure is completely 

consistent with the requirements that an invention is a creative output 

characterised by the originality and effectiveness criteria (Runco and Jaeger, 

2012).  

For the purpose of this thesis we adopt the definition that an invention is: 

“A patentable creation: an original product that can be practically 

realised.” 

 

This definition is chosen because it acknowledges the underpinning need for a 

creative output, while also describing the nature of output that is relevant to this 

inquiry. 

 

The following points are made to summarise the literature discussed up to this 

point: first, the activity an independent inventor performs to develop their 

invention should be characterised by creativity. They are seeking to develop 

and validate a product that demonstrates both originality and effectiveness. It is 

not known at this stage whether the activity performed by the inventor is a 

definable process or a number of random acts. Second, for the invention 

developed to be licensed to a business, the creative content of the product must 

be certifiable by the government, in this case through a patent. A patent is 

important because it enables the creativity of the inventor to be granted 

economic value (patents are a recognised intangible asset in accounting terms).  
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2.1.3 Defining the independent inventor 

The first step in achieving a better understanding of independent inventors is to 

define who they are. The following section of this literature review therefore 

focusses upon defining an inventor and subsequently an independent inventor.  

 

The UK Intellectual Property Office (IPO) (IPO, 2008 p.4) makes an important 

contribution to defining the term inventor by stating that: “…an inventor means 

the actual deviser of the invention”. The IPO suggest that: “Where the invention 

consists of a combination of individually known elements, the inventor is the 

person who in substance made the combination rather than one who merely 

contributed to it” (IPO, 2008 p.4). An inventor is therefore: the originator of a 

novel output and the person who contributed the most to the novel output. 

 

If academic definitions of an “inventor” are considered then there is a tendency 

for inventors to be seen as individuals that are either listed as an inventor on a 

patent application, or the individual responsible for filing the patent: known as 

the applicant (Jensen, Thomas, Yong, 2011; Miguélez, Moreno and Suriñach, 

2010; Toivanen and Vaananen, 2012). There are, of course, alternative 

definitions of an inventor. Agrawal (2006 p.63), for instance, suggests that 

inventors are: “…the professors and graduate students who performed the 

research...” Perhaps cynically, when examining academic definitions of an 

inventor it becomes apparent that often the term “inventor” is conveniently 

defined to enable use of a particular data set within a research inquiry. If the 

case of Toivanen and Vaananen (2012) is used as an example then the 

decision to classify an inventor as the person named on a patent is  
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understandable when the NBER patent dataset is being used as the principle 

data source. While there is certainly an argument to be made that a patent is a 

good identifier of an inventor because it ratifies the individual’s creativity and 

substantial contribution to the invention, it is true that using patent databases 

precludes individuals that develop a product that fits the criteria for being an 

invention, but opt not to pursue formal IP protection.   

 

Of course this thesis is not concerned with inventors in any guise, but 

specifically “independent inventors”. In considering independence in the context 

of an independent inventor, a number of contrasting views have been 

expressed. If definitions of independence are considered from within 

psychology literature then the concept of independence is seen as a personal 

quality associated with: “…internal freedom, internal uniqueness, 

distinctiveness, non-standardization and originality…” (Kon, 1989 p.57). 

Within the innovation literature the views on independence vary considerably. 

For some the notion of independence is true of all inventors; Schon (1963 p.77) 

suggests that an inventor is: “…an amateur, untrained, and independent 

genius…” Others meanwhile, prefer to define independence in accordance with 

definitions offered by Government agencies. Modlin and Glenn (2006) adopt the 

definition offered by the US Patent and Trademark Office whereby an 

independent inventor is an individual that possesses a patent that is unassigned 

to an organisation at the time of grant. In this instance independence is the 

result of the IP being held by an individual rather than an organisation. While 

concise, both of these definitions invite comment: first, the notion that 

independence is synonymous with the term inventor is questionable given that 
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the inventive act may be undertaken by individuals employed within 

organisations where they are required to invent in accordance with institutional 

guidelines. In these instances an inventor is arguably not independent when 

reference is made to the definition presented previously from the field of 

psychology. Second, defining an independent inventor as an individual who 

holds a patent at the time of grant implies that formal recognition of the act of 

invention, via a granted patent, is required for somebody to be considered an 

independent inventor. In instances where formal IP protection is not appropriate 

or financially unviable this definition appears unnecessarily restrictive.   

 

Two alternative definitions offered in the literature, which are broadly similar, 

appear more useful than those presented previously. In both instances the 

notion of independence stems from the individual operating outside the 

boundaries of organisational governance. Weick and Martin (2006) make the 

contention that an independent inventor is an individual who creates outside the 

context of a company, university and government institutions. Similarly, Lettl et 

al. (2009) suggest that independent inventors are characterised by two factors; 

first their inventive activity is conducted outside the confines of an established 

business and second, the independent inventor has no formal obligation to 

invent.  

 

For the purposes of this study we adopt the following definition of an 

independent inventor that is broadly comparable to those presented by Weick 

and Martin (2006) and Lettl et al. (2009): 
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An independent inventor is an individual who creates new products, 

without formal obligation, outside of an established business. 

 

2.2 Scope of independent inventor literature 

In order to ascertain the scope of the academic literature relating to 

independent inventors 36 articles, presented in Table 2.2, were identified. 

These articles form the foundation upon which this section of the literature 

review is based however it is acknowledged that this list may not be exhaustive. 

 
Table 2.2  Literature that relates directly to independent inventors and their 

activity 

 
Author 
 

Study Comment 

Schmookler (1957)  Inventors past 
and present 

Notes that independent inventors 
continue to make a noteworthy 
contribution to innovation, even in the 
face of the increasing emphasis placed 
on corporate R&D 
 

Albaum (1975) The Independent 
Inventor 
 

Provides a profile of independent 
inventors, including demographic 
information 

Rosenberg (1982) Inside the Black 
Box: Technology 
and Economics 

Discusses the role of independent 
inventors in generating technological 
development 
 

Robertson (1984) Characteristics of 
the successful 
inventor: some 
notes on the 
nature of 
creativity and the 
creative mind 
 

Examines the personal characteristic of 
successful inventors and looks for 
trends 

Hisrich (1985) The Inventor: a 
potential source 
for new products 

Empirical study into the personal 
characteristics and 
commercial/management skills of 
independent inventors 
 

MacDonald (1986) The distinctive 
research of the 

Australian study that compares the work 
of research units with independent 
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individual inventor 
 

inventors. The study notes that the work 
of inventors is generally less 
professional than that created by 
research units. 

Sirilli (1987) Patents and 
Inventors: an 
empirical study 
 

A study of independent inventor patent 
activity in Italy 
 

Brown (1988) Inventors at 
Work: Interviews 
with 16 Notable 
American 
Inventors 
 

Presents the findings from interviews 
conducted with 16 major American 
inventors 
 

Root-Bernstein 
(1989) 

Who discovers 
and invents 

10-year study using largely documentary 
evidence. Deals with inventors, but not 
specifically independent inventors. 
 

Amesse and 
Desranleau (1991) 

The individual 
inventor and the 
role of 
entrepreneurship 
: A survey of the 
Canadian 
evidence 

Survey of 374 Canadian inventors with 
an emphasis on discovering the fate of 
their inventions.  

Whalley (1991) The Social 
practice of 
independent 
inventing 
 

Looks at cultural and structural 
obstacles to independent inventors 
commercialising their innovations  
 

Dagenais et al. 
(1991) 

Analysis of 
individual 
Canadian 
inventor 
behaviour 
 

A review of the behaviour of Canadian 
inventors. Notes the relationship 
between inventors choosing to patent 
their invention and commercial success.  

Emshwiller (1991)  The new 
inventors: 
independent 
inventors find 
frustration in 
selling ideas  

Stresses that independent inventors 
must attempt to negotiate the learning-
curve associated with corporate 
innovation if they are to succeed. 

Khan and Sokoloff 
(1993) 

Schemes of 
practical utility: 
entrepreneurship 
and innovation 
among the great 
inventors in the 
United States, 
1790-1895 

Investigation into American inventors 
who had achieved commercial success 
between 1790 – 1865 
 

Hawkins (1995) Importance and 
Access of 
International 
Patent Protection 

Argues that independent inventors are 
marginalised by the structure of 
international patenting systems. 
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for the 
Independent 
Inventor 

Parker, Udell and 
Blades (1996) 

The new 
independent 
inventors: 
implications for 
corporate policy 
 

Study of Independent Inventors 
associated with the Innovation Institute 
and Inventors Service Programme (US). 
Emphasis on adjusting corporate policy. 
 

Astebro (1998) Basic Statistics 
on the success 
rate and profits 
for individual 
inventors 
 

Provides findings on the economic 
performance of businesses created by 
independent inventors in Canada 
  

Von Hippel (1998) The Sources of 
Innovation 

Acknowledges independent inventors, 
but not in a significant way. 
Concentrates on companies 
 

Dahlin et al. (2000) Differences in 
inventive content 
between 
independent 
inventors and 
corporate 
inventors 
 

Comparative study of inventions 
emanating from corporate and 
independent inventors 
 

Astebro (2003) The return to 
independent 
invention: 
evidence of 
unrealistic 
optimism, risk 
seeking or 
skewness loving 
 

Suggests that the probability of an 
independent inventor succeeding in 
commercialising their innovation is lower 
than that realised by established firms.  

Bakos and 
Nowotarski (2003) 

Independent 
inventors get the 
lion’s share of 
insurance 
industry patents 
 

Suggests some basic guidelines for 
successful licensing. Focussed 
specifically upon inventors operating 
within the insurance industry. 

Burgleman et al. 
(2004) 

Strategic 
Management of 
Technology and 
Innovation 
 

Refers to independent inventors as 
“…idiosyncratic tinkers in a garage” 
 

Anderson (2004) Why big 
companies can’t 
invent 

Acknowledges that independent 
inventors were the main source of 
patents before the 1930’s, before 
corporate R&D took over. Argues that 
corporate R&D facilities maybe 
approaching the end of their useful life 
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Munsch (2004) Outsourcing 
design and 
innovation 

Suggests that companies might engage 
with independent inventors to develop 
new concepts  
 

Schwartz (2004)  Sparking the fire 
of invention 
 

Calls for the creation of an invention 
factory where inventors are given 
freedom to develop what they think is 
needed. Inventors should be given 
access to patenting and licensing 
experts 
 

Udell (2004) Betting the farm: 
inventors who 
love too much 
 

Suggests that inventors may suffer from 
cognitive bias and be overly committed 
to commercially and technically flawed 
inventions  

Weick and Eakin 
(2005) 

Independent 
Inventors and 
Innovation 

Review of the inventive activity of 
independent inventors 
 
 

Weick and Martin 
(2006) 

Full-time and 
part-time 
independent 
inventors 
 

Identifies the benefits of independent 
inventors making a full-time commitment 
to inventing. 

Astebro, Jeffrey and 
Adomdza (2007) 

Inventor 
perseverance 
after being told to 
quit: the role of 
cognitive biases 

Survey of 780 independent inventors 
who approached the Canadian 
Innovation Centre between 1994 and 
2001. Comparison made with 300 
Canadians from the wider population. 
The study found that inventors are more 
overconfident and optimistic than the 
general population. 
 

Lemley (2007) Should Patent 
Infringement 
Require Proof of 
Copying? 

Looks at the phenomenon of “Patent 
trolls” and argues that the definition of 
wilful infringement should exclude 
independent inventors. 
 

Hintz (2007)  
 

Independent 
Inventors in an 
Era of Burgeoning  
Research & 
Development  

This study explores the case of 
independent inventor Samuel Ruben. 
The inquiry makes specific reference to 
patent licensing and suggests that 
inventors still make a contribution to 
business innovation through patent in-
licensing. 
 

Wickramasinghe et 
al. (2011) 

Impact of 
Subjective Well-
Being on Success 
of Technological 
Knowledge 
Creation among 
Independent 
Inventors in 

This study looks at the subjective well-
being of independent inventors and its 
impact upon their success. The study is 
focussed upon Sri Lanka and draws 
comparisons with other developing 
countries. 
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Developing 
Countries: A First 
Look at Sri Lanka 

Miega et al.(2012) How Emotional 
Stability and 
Openness to 
Experience 
Support 
Invention: A 
Study with 
German 
Independent 
Inventors." 

A small sample study (n=69) that looks 
at the personality of inventors versus 
non-inventors. Identifies inventors as 
being extraverts and open to 
experiences. 

Dienel (2014)  
 
 

Carl Linde and 
His Relationship 
with Georges 
Claude: The 
Cooperation 
Between Two 
Independent 
Inventors in 
Cryogenics and 
Its Side Effects 

Looks at collaboration between two 
independent inventors using historical 
accounts from the twentieth century. 
The study notes that both Carl Linde 
and Georges Claude would have 
preferred to have been considered 
scientists rather than inventors. 

Ivančič, et al.,(2014) Independent 
inventors, social 
capital, and 
knowledge 
transfer–the case 
of Slovenia 

A case study incorporating interviews 
with 22 inventors. The study notes that 
the national innovation system in 
Slovenia does not adequately support 
independent inventors. Independent 
inventors are reliant upon obtaining 
knowledge and information by using 
their social capital. 
 

 
Reviewing these papers provides an interesting insight into the broad direction 

of the literature relating specifically to independent inventors. A number of 

studies have sought to provide a demographic profile of independent inventors 

(Albaum, 1975; Parker et al., 1996; Sirilli, 1987; Hisrich, 1985; Weick and Eakin, 

2005). It should be noted however that few UK based studies exist. This gap in 

knowledge will be addressed by this study. As well as demographic profiling, 

the activity undertaken by independent inventors is also considered. The 

prospect of an inventor achieving commercial success is a relatively common 

theme (see Amesse and Desranleau, 1991; Astebro, 2003; Dagenais et al. 

1991; Astebro, 1998). A number of qualitative studies are seen to deliver 
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insightful contributions into the personal characteristics of inventors (Root-

Bernstein, 1989; Whalley, 1991; Robertson, 1984).  

 

What is noticeable, and reflects the perceived gap in the academic literature, is 

that independent inventors and there engagement with IP licensing has rarely 

been considered, other than to note that licensing is their preferred method of 

invention commercialisation (Weick and Eakin, 2005; Hintz, 2007) and to 

provide general guidelines on licensing (Bakos and Nowotarski, 2003). It is also 

apparent that the majority of articles focusing on independent inventors were 

written prior to the era of open innovation and so do not take account of the 

recent paradigm shift from a closed to an open approach to innovation.  

 

2.2.1 Profiling the independent inventor 

The purpose of this section of the literature review is to cultivate an 

understanding of independent inventors. Specifically, what is known about 

these individuals and what remains unknown. This is important because it 

influences the direction of the research inquiry.  

 

From a demographic perspective independent inventors tend to be male rather 

than female (Parker et al., 1996). This appears to reinforce Albaum’s (1975) 

research which, (based on a sample of 103 independent inventors who had 

approached the Experimental Centre for the Advancement of Invention and 

Innovation at the University of Oregon between the years 1974-1975) 

suggested that female inventors were responsible for just 10-11% of invention. 

Consistent with the view that independent inventors tend to be male, Astebro 
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(2003) in his survey of 1,095 inventor submissions to the Canadian Innovation 

Centre between the years 1977-1993, found that 89% of inventors were male. 

 

A number of studies (Albaum, 1975; Parker et al., 1996; Sirilli, 1987; Hisrich, 

1985; Weick and Eakin, 2005) make an attempt to identify the typical age of an 

independent inventor. While the age categories used in some studies, Parker et 

al. (1996) for example, makes the result too broad to be helpful, the results of 

three studies suggest that independent inventors are likely to be in their late 

forties to early fifties.  Sirilli (1987) suggests an average age of 46.5 years; 

Weick and Eakin (2005) conclude an average age of 50 years and Albaum 

(1975) 54 years of age. In terms of future demographic trends there is an 

expectation that the average age of independent inventors will increase as more 

retired people take up inventing (Richards, 2002). 

 

Independent inventors are not heavily concentrated in any particular 

occupational classification, however those in technical, skilled and farmer 

occupations were represented to a greater degree in the sample of 141 

independent inventors used for the study conducted by Parker et al., (1996) 

than they were in the general population; as determined by the Statistical 

Abstract of the United States, 1990. In terms of educational attainment, 

independent inventors appear to be more educated, in a formal sense, than the 

general public (Parker et al., 1996). 
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Table 2.3 General Occupation Classification of Inventors in comparison to the 

employed general population (Parker et al. 1996, p9) 

 
Occupation 

 
% Inventor 
Sample (a) 

% General 
Population (b) 

a/b 

Technical 11 3 3.67 
Sales 11 12 0.92 

Professional 8 13 0.62 
Labour 7 15 0.46 
Farmer 6 1 6.00 
Skilled 20 12 1.67 

Managerial 16 12 1.33 

Clerical 6 15 0.40 
Other 16 17 0.94 

 

In terms of demographic profile independent inventors are most likely to be 

male, in their late forties or early fifties and work in a technical or agricultural 

occupation. Furthermore they are likely to have higher educational attainment 

than the general public (this is discussed in greater detail in Section 2.3 of this 

chapter).  

 

The current body of literature also suggests a number of interesting personal 

characteristics of inventors, and provides insight into their activity. The work of 

Root-Bernstein (1989) who conducted a ten year study that investigated who 

discovers and invents is particularly rich in this area. This research was based 

upon: historical accounts, reading of biographies, discussions with scientists 

and lab work. The conclusion of the study includes a succinct description of the 

characteristics of successful innovators, although not necessarily independent 

inventors per se. 
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 “…innovators are very broadly educated autodidacts who believe that 

knowledge is coherent, unifiable, and general; who specialise in breadth 

rather than expertise; who acquire general principles of problem solving 

rather than specific facts; who are curious, self-motivated questioners; 

who are interested more in problems and processes than in solutions or 

products; and who display an unusual range of practical skills and 

theoretical knowledge.” (Root-Bernstein, 1989 p.49)  

 

Independent inventors are seen to place significant importance on both: 

“…autonomy and individuality” (Weick, 2006, p.10). While the definition of 

independent inventors used within this inquiry does not prescribe an 

autonomous approach to working, the ability to work alone when required 

appears to be important to these individuals. Independent inventors have a 

particular skill in the identification of problems (Weick, 2006). This is consistent 

with the view that inventors are generally curious, problem solvers (Root-

Berstein, 1989). Surprisingly few independent inventors aspire to be an 

entrepreneur (Parker et al., 1996) and few independent inventors are 

‘professional’ inventors. Only 2% of the final sample of 1,095 independent 

inventors submitting more than one innovation for review by the Inventor’s 

Assistance Program run by the Canadian Innovation Centre between 1977 and 

1993 (Astebro, 2003). This final point can be argued to be contentious given 

that repeated approaches to the Canadian Innovation Centre is neither an 

indicator of professional or amateur status. Independent inventors may simply 

have found the scheme less than satisfactory and declined the opportunity to 

make further approaches. 
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In considering further the personal characteristics of independent inventors, the 

work of Astebro et al., (2007) is also insightful. Their survey of 780 independent 

inventors who had approached the Canadian Innovation Centre between 1994 

and 2001 revealed that independent inventors (when compared to a sample of 

the general Canadian population) were more overconfident, optimistic, 

displayed a greater propensity for risk seeking, had higher levels of self-efficacy 

and had an increased tendency for seeking opportunities. 

 

The fact that independent inventors are more optimistic and self-confident than 

the general population is influential on a number of levels. First, higher-levels of 

optimism and self-confidence encourage an individual to pursue independent 

inventing when the weight of evidence suggests that the probability of success 

is extremely remote. Astebro et al., (2007) attribute this to a belief that inventors 

will be optimistic when predicting the level of return on their inventive efforts and 

overly confident when assessing their capacity to succeed in generating a 

financial return. Second, increased levels of optimism encourage the inventor to 

proceed when faced with difficult situations.  

 

Given the relatively small number of studies that discuss the personal 

characteristics of independent inventors, a less direct approach to profiling is 

required. Earlier in this chapter it was noted that the act of invention is defined 

by creativity: the inventor is essentially trying to develop original and effective 

products. To this end, it is assumed that independent inventors are likely to be 

creative individuals. This is helpful because there is a large body of literature 
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that profiles creative people that could be relevant to developing an improved 

understanding of independent inventors, their activity and prospects for 

licensing success. 

  

Literature relating to creativity is covered extensively within the field of 

psychology. This literature stream can be separated effectively into the following 

categories: 

1. Personality factors that influence creativity 

2. Biological and neuropsychological factors affecting creativity 

3. Clinical factors impacting upon creativity 

 

The impact an individual’s personality has upon their level of creativity was a 

significant area of research in the early 1980’s, however other factors now 

command greater research focus (Runco, 2004). The seminal work in this field 

was conducted by Barron & Harrington (1981 p.453) who identified that creative 

individuals possess a:  

“high valuation of aesthetic qualities in experience, broad interests, 

attraction to complexity, high energy, independence of judgment, 

autonomy, intuition, self-confidence, ability to resolve antinomies or to 

accommodate apparently opposite or conflicting traits in one’s self 

concept, and finally, a firm sense of self as ‘creative’” 

 

In analysing the personal qualities possessed by creative individuals it is 

apparent just how similar this list of qualities is to those proposed by Root-

Bernstein (1989) that relate directly to innovators. If little else, this synergy adds 
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credibility to the notion that the literature stream on creativity in individuals may 

be applicable in the context of independent inventors. 

 

With regard to biological and neuropsychological factors that may impact upon 

an individual’s creativity, a number of points merit discussion: first, the notion 

that creative people are in some way right-brain dominant is a fallacy. Studies 

have shown that creativity requires input from both cerebral hemispheres and is 

a whole brain capability (Katz, 1997; Runco, 2004). It is not possible to pinpoint 

one area of the human brain that is responsible for creativity. Interaction across 

the cerebral hemispheres is necessary. Interestingly, research suggests that 

creative individuals are likely to have a poorer capacity for focussed thinking 

than their less creative counterparts. Martindale & Hasenfus (1978) showed that 

people with low cortical arousal were more likely to be creative because they 

were less focussed than the average person. The premise here is that being 

less focussed improves a person’s capacity for associational thinking, which in 

turn facilitates original thoughts. 

 

In terms of clinical issues, Eysenck (1995) notes that creative individuals have 

the same cognitive tendencies as individuals who suffer from psychosis. 

Specifically, both creative people and those individuals with psychosis appear 

less able to adhere to orthodox conceptual boundaries. This condition is known 

as overinclusive thinking (Runco, 2004). Runco (2004) identifies a number of 

other studies that suggest a link between clinical disorders and creativity, 

including:  
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• Alcoholism (Noble et al., 1993; Rothenberg, 1990; Runco et al., 

1990) 

• Suicide (Lester 1999; Mraz and Runco 1994) 

• Stress (Carson & Runco 1999; Mraz & Runco 1994). 

 

Broad attention deployment, which is the capacity to pay attention to multiple 

and diverse factors, is also linked to increased creativity (Wallach, 1970). This is 

attributed to an individual’s improved capacity to identify, memorize and then 

recall diverse stimuli that may drive the associational thinking that results in 

original concepts.  

 

Runco (2004) identifies that possessing greater knowledge in a given area may 

enable an individual to devise creative solutions to a problem. Higher-levels of 

knowledge are thought to provide an individual with more potential solutions 

from which to draw. Conversely, it is also acknowledged that possessing too 

much knowledge in an area can be detrimental (if accepted knowledge is relied 

upon too heavily.) Experts who are wedded to established knowledge are 

unlikely to display high-levels of creativity (Hayes 1978, Chase & Simon 1973). 

Remaining closely tied to established knowledge militates against an 

individual’s propensity to search for original solutions.  

  

Perhaps the most important idea to take away from the literature on creativity is 

that independent inventors may have a personality, physiology, psychological 

make-up, or disposition that makes them more likely to succeed when 

developing inventions and seeking to license the associated IP to a business. 
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As a caveat, caution should be exercised when using these factors to identify 

potentially successful independent inventors because despite the effort in 

researching creativity and identifying potential constructs, causation has yet to 

be established. It is entirely possible therefore that an individual may possess a 

number of characteristics associated with creativity, but not be capable of 

devising an invention.  

 

In terms of using these constructs within the conceptual model, there are 

limitations to what is viable. An intermediary that manages the relationship 

between a business and independent inventors cannot practically or ethically 

screen inventors for physiological or psychological issues. In a practical sense, 

it is perhaps only the less sensitive personality constructs that can be included 

within the conceptual model for this particular inquiry.  

 

2.2.2 Inventive activity undertaken by independent inventors 

Weick and Eakin (2005) present an insight into the activity undertaken by 

independent inventors. Their study, based on a sample of 351 questionnaire 

responses from full-time and part-time independent inventors, produced a 

number of interesting findings: first, they noted that an “average” independent 

inventor had progressed six inventions to the stage of having a working 

prototype, however they acknowledged that the median and mode were 

considerably lower; 2 and 1 respectively. This suggests a small core of serial 

inventors exist, but the majority are mono-inventors. In terms of the nature of 

the inventions developed, Weick and Eakin (2005) identify that: hardware/tools 

(23%); household products (23%); novelty items (15%); and toys/games and 
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hobbies (15%); were the most popular fields in which to invent. The fields in 

which independent inventors operate appears consistent with the views held by 

Astebro (1998) who makes the assertion that independent inventors are most 

likely to develop inventions that are technically uncomplicated and require 

relatively lower financial investment. The findings of Weick and Eakin (2005); 

Dahlin et al. (2000) and Astebro (1998) suggest that independent inventors are 

most likely to concentrate their efforts in industries that follow the 

Schumpeterian Type I pattern of innovation, often referred to as “creative 

destruction” or “widening” (Breschi et al., 2000). This argument is further 

supported when consideration is given to the industries where fewer inventions 

were developed by independent inventors, which include: mineral 

recovery/processing (2%); biological/microbiological (2%); marine/ocean 

technology (3%); telecommunications (3%) (Weick and Eakin, 2005 p.10). 

These industries appear to fit the characteristics of the Schumpeterian Type II 

pattern of innovation (Breschi et al., 2000): patent applications often originate 

from a small number of companies that already hold a significant number of 

patents and hold established market leading positions; the knowledge upon 

which innovations are developed is likely to be strongly rooted in scientific 

principles; investment of significant sums of money is no guarantee of 

developing an innovative new product, however for new ideas that are 

developed they are likely to be patentable and founded on knowledge 

developed through prior innovations (Breschi et al., 2000). Lettl et al. (2009) 

further support the notion that independent inventors habitually operate in un-

complex industries when they found that independent inventors typically create 

inventions with less technological impact than corporate inventors. Astebro 
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(2003) noted that 47% of the inventions developed by independent inventors 

were consumer products with most displaying minimal technological 

advancements; therefore requiring relatively low levels of financial investment. 

 

There are several possible influencing factors that may shape independent 

inventor activity in this way: first, independent inventors are more likely to invent 

in industries and markets where they have first-hand experience (McDaniel, 

Cummins and Beauchamp, 1988). It seems reasonable to suggest that the 

average UK person is likely to have had more direct personal experience of 

hardware/tools, household products and toys than they have of mineral 

recovery and microbiology, thus the bias towards inventing in certain industries 

is understandable. Second, as Whalley (1991) suggests, companies operating 

in certain industrial sectors, toy production and automotive aftercare, are more 

open to approaches from independent inventors. There is potentially more to be 

gained, in terms of financial reward, from independent inventors concentrating 

their efforts in these particular industrial areas. Finally, Mayer (2005) makes the 

assertion that the efficacy of certain IP procedures fluctuates from sector to 

sector. It is therefore plausible that independent inventor activity is concentrated 

in areas where the IP practices favour their type of approach. 

  

While the observations made concerning the pattern of independent inventor 

activity (McDaniel et al., 1988; Whalley, 1991 and Mayer, 2005) seem plausible, 

the explanations offered do suggest that barriers to entry are perhaps an 

underlying and contributory factor. Barriers to entry can be defined as: 

“…elements of industry structure that can impose disadvantages on entrants 
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relative to incumbents” (Karakaya and Stahl, 1989 p.80). In the context of this 

research inquiry, it would seem that certain industries, characterised by a 

Schumpeterian Type II pattern of innovation (Breschi et al., 2000), have barriers 

to entry that are difficult for an independent inventor to negotiate. As a result, 

these industries are not readily accessible (shaping the pattern of independent 

invention activity.) 

 

Since the seminal work on barriers to entry was published by Bain (1956), the 

number of identified barriers to entry has grown from three: absolute cost 

advantages, product differentiation and economies of scale, to nineteen. Details 

of the nineteen barriers to entry (Karakaya and Stahl, 1989, p81) are provided 

in Appendix One. Although these barriers to entry focus on firms rather than 

individuals, the literature does raise some interesting points that merit 

consideration in this context. 

 

With reference to these barriers to entry, the suggestion is made that the 

majority of independent inventors will not have access to the financial resources 

or raw materials to enter Schumpeterian Type II industries (capital requirements 

and strategic raw material barriers). Furthermore, access to the latest 

technology and the extremely high-level of R&D conducted within industries of 

this nature make it very difficult for inventors to participate in the market or have 

anything of value to offer potential suitors. One only has to consider the R&D 

expenditure of big pharma companies to understand why an individual cannot 

compete effectively.  
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The role of government policy is an interesting barrier to entry in the context of 

this study. Demsetz (1982) discusses the role of licensure as a barrier to entry 

noting that to operate in certain industries permission in the form of a license is 

required from the government to perform a given role. If the earlier example of 

the pharmaceutical industry is taken, then there is little chance that an 

independent inventor could satisfying the requirements to be granted 

permission to operate in this industry.  
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Table 2.4 Fields of invention where independent inventors operate (Weick 

and Eakin, 2005 p. 10) 

Field of invention No of respondents Percentage 
Hardware/tools 80 23 

Household 79 23 

Industrial/Commercial 55 16 

Novelty 52 15 

Toys/Games/hobbies 53 15 

Sports/fitness/recreation 52 15 

Automotive 49 14 

Electronics 47 13 

Safety/security 46 13 

Medical/therapeutic 43 12 

Animal care/pets 39 11 

Lawn/garden 39 11 

Kitchen/bath 38 11 

Electrical/lighting 35 10 

Apparel/accessories 33 9 

Arts/crafts/graphics 32 9 

Health/beauty 31 9 

Energy generation/utilisation 30 9 

Food/beverage 25 7 

Office supplies/stationery 26 7 

Infant/children 26 7 

Manufacturing technology 24 7 

Aerospace 19 5 

Environmental control 18 5 

Transportation 15 4 

Agriculture/livestock 14 4 

Restaurant/hospitality 13 4 

Telecommunications 12 3 

Marine/ocean technology 9 3 

Biological/microbiological 6 2 

Mineral recovery/processing 6 2 

Other 58 17 
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2.2.3 Paths to realising economic returns from invention 

Weick and Eakin (2005) suggest that there are four commercialisation paths 

that can be utilised by independent inventors:  

1. A start-up business maybe formed specifically to act as a vehicle to carry 

a new invention to market.  

2. The inventor is already the proprietor of a business that will be used to 

carry the invention to market.  

3. The inventor chooses to license the IP behind their invention to business 

4. The inventor decides to sell their IP outright to a business.  

It is the licensing route to commercialisation that is the most pertinent to this 

inquiry. 

 

In analysing the degree to which the different modes of commercialisation are 

utilised by independent inventors, Weick and Eakin (2005 p.11) identified that 

licensing the IP behind an invention to a business was the most frequently used 

option with 44% of the 351 respondents in their study having employed this 

strategy. Weick and Eakin (2005) showed that those independent inventors who 

employed a licensing strategy achieved a higher level of sales than inventors 

that chose other commercialisation options. Licensing appears to fit well with 

the requirements and capabilities of independent inventors. What is not known 

is how inventors go about achieving a signed IP license and the factors that 

improve or hinder their chances of success. It is this gap in the literature that is 

being addressed with this research inquiry.  
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2.2.4  Commercial success rates achieved by inventors 

Mansfield et al. (1977b) and Astebro (2003) indicate that independent inventors 

are less likely to realise financial returns on their product development than 

corporations. For the sake of completeness, it should be acknowledged that the 

study produced by Astebro (2003) notes that, for independent inventors, the 

probability of commercial success is skew. For the 2% of inventions rated as fit 

for development, by the Inventor’s Assistance Program at the Canadian 

Innovation Centre, the probability of success stood at 0.51. For the inventions 

reviewed and categorised as being potentially good, but in need of further 

development or fit to pursue, but with modest returns likely (23% of the total 

sample), the probability of commercial success was 0.17. The remaining 75% of 

inventions reviewed, where there was doubt over the prospects and further 

development on behalf of the inventor was not recommended, the probability of 

commercialisation was 0.03. This data points to independent inventors 

producing a low proportion of products that yield a high return and a high 

proportion of inventions that yield a low return. This data in itself provides 

justification for the development of a decision support system that 

intermediaries can use to more effectively identify promising inventions.   

 

In terms of financial returns, the independent inventors surveyed in Astebro’s 

2003 study generated a collective pre-tax return of approximately 11.4%, which 

is acknowledged as being someway short of the 25% median return achieved 

by large corporations on their inventive pursuits (Mansfield et al., 1977a). As 

may be expected given the skewed results on the capacity of independent 

inventors to commercialise their inventions, the collective pre-tax return of 
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11.4% was inflated by the extremely successful performance of a handful of 

inventions. Astebro (2003) identifies that a return of 1400% or more was 

achieved by 6 of the 75 commercialised innovations. Aside from the handful of 

hugely successful inventions the outlook for the remaining inventions that did 

achieve commercialisation was more sombre with 60% resulting in a negative 

return with the median figure standing at -7% (Astebro, 2003)   

The discussion presented by Astebro (2003) to accompany his findings 

revealed that independent inventors are guilty of blind optimism. This argument 

is developed further in Astebro, Jeffery and Adomza (2007). After having their 

innovations reviewed by an independent third party (The Canadian Innovation 

Centre) 50% of those independent inventors who were advised not to pursue 

their invention further because of its poor quality ignored this advice and 

continued to invest in its development. The decision to continue is startling 

given that the probability of achieving commercialisation is 0.04 at best and the 

likely returns on the project, if they managed to commercialise the innovation, 

are negative (Astebro, 2003). In commenting upon this finding Astebro (2003 

p.237) suggested that: “Society as well as most inventors would be better off if 

inventions which are identifiable, ex ante, as of poor quality were not pursued.” 

The key point that stems from this literature is that inventors do have the 

capacity to develop inventions with significant commercial potential. These 

inventions will be the minority however. For the integration of independent 

inventors as suppliers of IP to businesses to be viable, intermediaries must be 

more adept at identifying ex ante promising submissions. A decision support 

system based upon empirical evidence is required. This evidence provides 
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further justification for the focus of this research inquiry as articulated in Chapter 

One. 

 

2.2.5 Justification for integrating independent inventors as an 

innovation partner  

Reasons for integrating independent inventors as an innovation partner to 

businesses operating an in-bound OIM have been articulated in handful of 

studies since 2005. At the centre of the debate is the notion that independent 

inventors have “…the freedom to think ‘outside the box’” (Lettl et al., 2009, 

p.244). This allows for radical, as opposed to incremental, innovations to be 

formulated (see Tidd (2001) for a discussion regarding the incremental-radical 

continuum). This free thinking is the product of several factors:  

1. By operating outside of an established business, independent inventors’ 

face fewer restrictions to their inventive pursuits (corporate policies and 

regulations are not applicable).  

2. There is no formal requirement for independent inventors to invent and 

as such they can operate as they see fit, amalgamating technology and 

testing ideas in ways that corporate inventors are unlikely to attempt 

(Lettl et al., 2009).  

3. By not being constrained to a single industry, independent inventors can 

more readily integrate technology and knowledge from disparate spheres 

in order to develop radical innovations (Von Hippel, 2005; Fleming, 

2007).  

4. The increased variance in innovative output increases the chance of 

breakthroughs being made (Simonton, 1999) 



2.  Literature Review 
 

74 | P a g e  
  

A consequence of independent inventors “thinking outside the box” is that they 

are disproportionately represented in the tails of creative distribution curves. 

This signifies that they develop both unoriginal and highly original outputs 

(Dahlin et al. 2004). For inventors to be a credible innovation partner to 

businesses operating an OIM, intermediaries must enhance their capacity to 

identify the highly original IP developed. This necessitates a decision support 

system.   
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2.2.6  A summary of what is known, and not known, about 

independent inventors and their activity? 

The literature reviewed up to this point enables a profile of a typical independent 

inventor to be assembled. This profile is illustrated in figure 2.1. 

Figure 2.1  Profile of an independent inventor  
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Considering Figure 2.1, it is clear that a great deal is already known about the 

personal characteristic of a typical independent inventor. This synthesized 

information may in itself be useful to intermediaries that manage the OIM 

interface between independent inventors and businesses because it provides 

an insight into whom they are dealing with. It is argued however, that in terms of 

enabling intermediaries to identify promising inventor submissions ex ante, this 

data is of little value. In the context of this inquiry, what is required is not a 

profile of independent inventors per se, but a profile of independent inventors 

who have succeeded with IP licensing. Moreover, if the identity of personal 

characteristics that are significantly associated with IP licensing success could 

be established, then these could be integrated into a decision support system 

that allows intermediaries to sift out promising inventor submissions from the 

large pool of non-viable submissions. Peer-reviewed academic literature that 

profiles successful independent inventors, particularly those that have achieved 

IP licensing success, has not been identified through the literature review. This 

represents a gap in existing knowledge that will be explored in this inquiry. 

 

It is important to note that the literature review highlights IP licensing as the 

commercial mechanism through which inventors achieve the highest level of 

sales. What remains unknown is how successful independent inventors develop 

their inventions and approach the task of IP licensing. Information of this nature 

would be valuable to intermediaries for a number of reasons: first, it would 

enable intermediaries to provide guidance to inventors on how to approach the 

product development and IP licensing task. Second, it is conceivable that the 

way independent inventor’s perform the product development and licensing task 
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could influence their prospects of realising a signed IP license. If this is the case 

then these factors could be integrated into the proposed decision support 

system. 

 

Table 2.5, identifies the boundaries of current knowledge relating to 

independent inventors and IP licensing.  

 

Table 2.5 Known and unknown issues relating to independent inventors and 

their activity  

Known elements 
 

Unknown elements 

• The profile of a typical independent 
inventor 
 

• The profile of a successful inventors 
(in the context of IP licensing) 

• That IP licensing is the most 
frequently used route to invention 
commercialisation for independent 
inventors 
 

• An understanding of how successful 
independent inventor’s develop 
inventions and then license the 
associated IP. Is this a process or 
characterised by random acts? 
 

• Licensing their IP to a business can 
lead to substantial financial returns 
for inventors. 

• Identification of the factors that 
influence an independent inventors 
prospects of achieving IP licensing 
success 
 

 

In addressing the unknown elements, the starting point is to better understand 

what differentiates a typical inventor from a commercially successful inventor. 

This information might be important in establishing some of the factors that 

influence an inventor’s prospects for realising licensing success.  

 

As noted previously, peer-reviewed academic literature provides very little in the 

way of useful information concerning commercially successful independent 
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inventors. To fill this void a review of commercially successful independent 

inventor biographies was undertaken. 

 
2.2.7 What can we learn from successful inventors? 
 
 
In addition to peer-reviewed academic literature concerning independent 

inventors and their activity, a review of biographical literature relating to 

commercially successful inventors was undertaken. The biographical data was 

interrogated with the purpose of identifying aspects of the inventors’ personal 

characteristics and context that may have influenced their commercial success. 

 

The biographical review presented over the coming pages is a result of 

analysing sixty-six inventor biographies presented by the Massachusetts 

Institute of Technology (MIT) as part of the Lemelson-MIT programme.  

 

In interpreting the findings of the biographical review a number of important 

issues need to be considered: first, the sixty-six biographies, classified using 

Nvivo software, do not represent the entire population of inventor biographies 

accessible via the programme website (537 biographies). The decision to cease 

analysis at sixty-six items was made because a point of saturation appeared to 

have been reached whereby the occurrence of new themes had stopped and 

been replaced by repetition. Second, while the biographies relate to individual 

inventors it has not been possible to verify whether each inventor complies with 

the definition of an independent inventor used within this inquiry. It is of course 

pertinent that the biographical review is being used purely to inform the 
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conceptual model and as such this issue is not significant to the validity of the 

study.   

 

The third issue to be aware of is because the literature studied forms part of an 

MIT programme there is likely to be bias towards presenting inventor 

biographies that promote the virtues of education and the disciplines of science 

and technology. It is acknowledged that this may bias the findings of the review 

process. Fourth, the inventors studied are, in the main, not UK inventors and 

the majority have achieved commercial success through methods other than IP 

licensing. Again this is not a significant problem because the biographical data 

is being used purely to inform the conceptual model that is later testing with 

specific reference to IP licensing.  

 

The following pages identify the salient points from the biographical review of 

the successful inventors’ personal context. Excerpts from the full analysis of the 

biographies are presented in Appendix Two. 

 

2.2.7.1 Personality: creative problem solvers  

Successful inventors display a capacity for problem solving. They often pursue 

a solution to a problem they have personally experienced.  

The solutions proposed by successful independent inventors are typically 

creative, which is verified by the extent to which successful inventors have 

gained patent protection for their inventions.  

Josephine Cochrane, inventor of the dishwasher, provides a good example of 

the way in which successful inventors create in response to personal 
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experience. Josephine had the idea for the dishwasher when she grew 

frustrated that her fine china was becoming chipped (the cause being heavy 

handed servants scrubbing it in the sink.) Cochrane initially tried washing the 

dishes herself, but did not enjoy the task and reasoned that there must be a 

better way of performing the task. 

 
2.2.7.2 Personality: determination and resilience  
 
Successful inventors often appear to possess a high-level of determination. This 

is illustrated in both their desire to realise their potential as individuals (through 

extensive programmes of education for example) and through their capacity to 

continue to progress their invention when faced with adversity or scepticism. 

Edmund Cartwright, inventor of the Power Loom, illustrates these 

characteristics. Cartwright sought to make the manual weaving process 

automatic in order to increase production speed. His colleagues didn't believe it 

was possible, but he worked on a machine, with the help of a blacksmith and 

carpenter, in order to prove the doubters wrong. 

 
  
2.2.7.3 Personality: an inventive disposition 

While there is potential for any human being to conceive an invention, the 

biographical review identifies substantial evidence that successful inventors 

often have an inventive disposition which manifests itself as either: an inventive 

tendency from a young age, or a serial approach to invention that has the 

potential to last a lifetime.  
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Zachary Anglin is the US inventor of the Pillow Pager. Zachary created a variety 

of innovative devices such as the Pager Pillow, the FlipperLight, and the Anglin 

Magnet Detector all before entering middle school. Robert Adler, meanwhile, 

spent a lifetime inventing and holds 180 patents for electronic devices. Robert is 

best known as the inventor of the remote control. 

 
 
2.2.7.4 Personality: Science, technology, engineering and 

mathematics (STEM) bias 

Evidence points to successful inventors possessing a bias towards STEM 

disciplines. Grounding in the principles associated with these disciplines 

appears advantageous to successful invention. Gertrude Belle Elion, the 

inventor of a number of anti-cancer drugs, is noted as having possessed a 

childhood love of science fostered through her attendance at school and 

frequent trips to the Bronx Zoo. Elion found difficulty choosing a degree to study 

because there was no scientific subject that she did not love. 

2.2.7.5 Personal context: Educational attainment in the field 

of invention 

A substantial portion of the inventors studied within the biographical review 

possessed a high-level of educational attainment within the field in which they 

invented. For instance, Douglas Englebart, the inventor of the computer mouse 

achieved a doctorate in computer science and electronics, displaying both high 

levels of educational attainment and relevancy to his field of invention.  

  



2.  Literature Review 
 

82 | P a g e  
  

2.2.7.6 Personal context: employment experience and 

experience of NPD 

The biographical review suggests that the previous experience an inventor 

possesses is important to their success. Two areas of experience are frequently 

cited within the inventor biographies reviewed: first, possessing employment 

experience in the field of invention and second, possessing previous experience 

of NPD. Leroy Hood, inventor of the DNA sequencer possessed both of these 

forms of experience. 

 

2.2.7.7 Personal context: ability to secure finance and 

physical resource 

Successful inventors seem able to secure financial and physical resources to 

support their development programme. They either have personal or family-

owned resources to draw upon or leverage resources from external sources. A 

good example of an inventor who successfully leveraged financial resources 

from the external environment is Jennie Mather. Mather was responsible for the 

development of anti-cancer antibodies and raised in excess of $1m of funding to 

further their development.  

 

2.2.7.8 Personal Context: Preference for using formal IP 

protection 

A prominent feature of successful inventors is their preference for using formal 

IP protection to formalise their ownership of the invention. Successful inventors 

typically opted to file for patent protection. There is substantial evidence of 
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multiple patent applications being made by successful inventors over their 

lifetime. James Fergason, inventor of the Liquid Crystal Display (LCD) has been 

granted in excess of 500 patents in over 40 international territories for his work, 

demonstrating his preference for patenting as a way of capturing value from 

invention. 

 

2.2.7.9 Concluding remarks on successful inventor’s 

personal context 

The biographical review undertaken suggests ten factors associated with 

commercially successful inventors that could be incorporated into the 

conceptual framework for this research inquiry. These factors are summarised 

in Table 2.6.  
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Table 2.6 Summary of characteristic associated with successful inventors 

 

Having previous experience of new 

product development* 

 

 

Creative problem solving 

 

Possessing an inventive disposition 

Having an interest in science, technology, 

engineering and mathematics (STEM) 

disciplines 

 

Undertaking invention in fields in which 

they are formally qualified* 

 

 

Possessing prior employment experience 

in the field of invention* 

 

Possessing the ability to leverage 

financial and physical resource to support 

the development programme (negotiate, 

persuade and coerce) 

 

Routinely protecting physical inventions 

through a patent. 

 

High-levels of determination/resilience  

 

 

 

Achieving high-levels of educational 

attainment 

 

 

*It should be noted that some of the characteristics of successful inventors are 

concerned with their education and experience. This is considered further in 

Section 2.3. 
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2.2.7.10 Summary of important inventor “soft qualities” 

The proposition is made that an inventor’s soft qualities (personality, 

characteristics and attributes) influence their prospects of realising IP licensing 

success. Furthermore it is assumed that inventors will draw upon these qualities 

when attempting to navigate through their development programme. 

 

Soft qualities 

Based upon the literature reviewed up to this point the following soft qualities 

appear to have the potential to influence an inventor’s prospects of IP licensing 

success: 

• Level of optimism 

• Self-confidence 

• Attitude to risk 

• Capacity to seek out opportunities 

• Capacity for creative problem solving 

• Level of determination/resilience 

• Level of engagement with invention (inventive disposition) 

• Bias towards science, technology, engineering and mathematics (STEM) 
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2.2.8 Developing a theoretical base for the research inquiry 

An important observation made when reviewing the academic and non-

academic literature relating to independent inventors and their activity is that 

this field of inquiry is under-theorised. It has not been possible to identify a 

single coherent theorisation that enables a better understanding of how 

independent inventors realise a signed IP license or the factors that influence 

their prospects of success. In view of this, an inductive approach to the 

research inquiry is proposed with the initial requirement being to examine a 

number of different theories that may offer insight into different aspects of the 

research problem. Theories or elements of theories that are deemed to offer 

some explanatory power in the context of this study will then be incorporated 

into a conceptual framework that is tested through a programme of fieldwork.  

 

Based on the findings of the literature review, and over ten years of personal 

experience in the field of inquiry, it is proposed that three interacting domains 

may influence first, how an independent inventor navigates through their 

development process and secures a signed IP license agreement and second, 

identification of the factors that influence their chances of success. These 

domains are:  

1. The independent inventor’s personal context (characteristics, attributes 

and resources)  

2. The environmental context in which the independent inventor operates  

3. The activity / acts / process used to develop the invention and seek an IP 

license agreement. 

These three interacting elements are identified in Figure 2.2. 
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Figure 2.2 Factors that are assumed to influence an inventor’s capacity to 

develop an invention and license the associated IP to a business. 

 

 

In order to establish a theoretical foundation for the proposed interaction of 

these three elements a number of theories were reviewed:  

 

1. Human capital theory 

2. Actor network theory 

3. The innovation systems approach 

4. Social exchange theory 

5. Transaction cost theory 

6. Resource dependence theory 

7. Absorptive capacity 

8. Individual learning 
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9. New product development theories 

10. Contract theory - licensing  

 

This list of theories is not exhaustive (many more were considered), but 

elements of these ten theories appear to explain important parts of the 

interaction proposed in Figure 2.2. In order to summarise the contribution each 

of these theories make to understanding the phenomenon under investigation 

Table 2.7 has been prepared. 
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Table 2.7 Theoretical contributions thought to aid understanding of the 

research problem 

 Factors thought to be important in the context of this study 
 

Theoretical insight Personal 
characteristics and 
capabilities of the 

independent inventor 

The activity / acts/ 
processes used to 

develop the invention 
and seek an IP license 

The environment 
context in which the 

independent 
inventor operates 

Human capital 
theory (HCT) 
 

 
 

  

Actor network 
theory (ANT) 
 

  
 

 
 

Innovation systems 
approach (ISA) 
 

   
 

Social exchange 
theory (SET) 
 

  
 

 

Transaction cost 
economics (TCE) 
 

  
 

 

Resource 
dependence theory 
(RDT) 
 

 
 

 
 

 

Absorptive capacity 
(ABCap) 
 
 

 
 

  

Individual learning  
 
 

 
 

  

New product 
development 
process 
 

  
 

 

Contract theory -
licensing  
 

 
 

 
 

 

 

The point illustrated by Table 2.7 is that different theories provide insights into 

different facets of the research question. For instance, human capital theory and 

absorptive capacity are potentially influential in determining the personal 

characteristics and capabilities an inventor might need to possess in order to 

achieve a signed IP license. The innovation systems approach meanwhile 

appears to describe how and why the environment in which the independent 
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inventor operates might affect their potential for achieving licensing success. 

New product development process theories and contract theory describe what 

the act of invention and commercialisation might look like in the context of this 

research inquiry. Theories such as: actor network theory, resource dependence, 

social exchange theory and transaction cost economics are thought to offer 

insight into how the three domains: individual, environmental and process 

interact. 

    

The following sections of the literature review are concerned with providing a 

summary of the salient elements of these theories in order to develop a 

conceptual framework that may explain the phenomenon under investigation. 
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2.3 Human capital: does it influence independent inventor 

success?  

Up to this point focus has been placed upon detailing what is already known 

about independent inventors, and latterly developing an understanding of 

commercially successful inventors. Emphasis now shifts to expanding upon this 

knowledge to determine a theoretical foundation for a conceptual model that 

explains how independent inventors navigate through their development 

programme and realise a signed IP license agreement. Furthermore effort is 

made to identify the factors that influence their prospects for success. The 

starting point is a review of the potential influence of human capital on 

independent inventor licensing success. 

 

Coleman (1988) defines human capital as an individual’s knowledge, and the 

cognitive abilities that stem from this knowledge that: facilitate economic growth, 

change the way the individual acts and induce productive action. The 

foundations of Human Capital Theory (HCT) reside in the notion that each 

person possesses a portfolio of skills, knowledge and capabilities that can be 

enhanced (Becker, 1964). An individual has the option to invest their energy, 

time and resources in the enhancement or renewal of their knowledge via 

education, skills development and training (Dakhli and De Clercq, 2004). Since 

both investment in knowledge accumulation and an individual’s experience, 

which together form the constituent parts of human capital (Becker, 1964), vary 

from person to person the accrual of human capital is different within each 

person (Marvel and Lumpkin, 2007). This paves the way for variations in 

personal performance.  
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The basic premise of HCT is that individuals’ with greater quantities and higher 

quality human capital (education and experience) have greater prospects for 

realising their desired outcome (Becker, 1964). While the term ‘desired 

outcome’ is ambiguous, studies have linked higher levels of human capital with 

increased economic success (Gimeno et al., 1997; Coleman, 1988) recognising 

and developing opportunities (Shane, 2000; Davidsson and Honig, 2003; 

Shepard and DeTienne, 2005) and acting as a stimulus for innovation (Dakhli 

and De Clercq, 2004). The mechanism through which an individual is able to 

realise improved performance is known as “a conversion”. A conversion can be 

viewed as a transformative process that turns human capital into a resource 

that can then be utilised to realise the desired output (Becker, 1964). In the 

context of this research inquiry, an inventor might draw upon their previous work 

experience to inform their development programme. 

 

Two forms of human capital appear pertinent to this research inquiry. Individual-

specific human capital is knowledge that is relevant across a large spectrum of 

applications, companies, sectors and industries. In terms of constructs, 

individual-specific human capital includes: management and business 

experience, education and training received and level of income (Dakhli and De 

Clercq, 2004). The second form of human capital is industry-specific human 

capital, gained from the individual’s experience in a particular industry (Dakhli 

and De Clercq, 2004).   
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While literature suggests that HCT has proven to be a useful theoretical basis 

upon which to study the impact of individual-level differences on productive 

activity (Bretz & Judge, 1994; Tharenou et al., 1994; Judge et al., 1995) it has 

not been possible to locate academic literature that relates directly to the impact 

of human capital on inventor IP licensing success. The following paragraphs 

represent an attempt to link literature relating to independent inventors and 

licensing success with HCT, so that the potential value of HCT to this inquiry 

can be predicted.    

 
 
2.3.1 Educational attainment and alignment with inventive 

activity 

 
HCT suggests a relationship between an individual’s education and their 

capacity to generate financial reward (Becker, 1964). Since the output of a 

signed IP license (for the inventor) is a financial return this link seems worth 

pursuing. Education is seen to increase the personal knowledge base the 

individual can draw upon, which results in improved levels of human capital 

(Marvel and Lumpkin, 2007). The more qualified a person is the more likely they 

are to succeed in a financial sense (Bruderl et al., 1992; Cooper et al., 1994; 

Gimeno et al., 1997).  

  

The extant literature notes that with regard to general educational attainment, 

independent inventors appear to be more educated, in a certificated sense, than 

the general public. 68% of those independent inventors studied by Parker et al., 

(1996) had been in receipt of higher education. This view is supported by 

Albaum (1975) who suggests that of the respondents to his study 30.1% had 
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some higher education experience, 11.7% had an undergraduate degree, 

18.4% undertook post-graduate training and 16.5% held a post-graduate 

degree. This data appears encouraging, since it alludes to independent 

inventors being well positioned to succeed in realising a signed IP license. 

 

The discipline in which the inventor is qualified is also worthy of consideration. 

The academic literature indicates that it is beneficial for an independent inventor 

seeking licensing success to be qualified in a discipline that relates directly to 

the field in which they are inventing. In the US insurance industry, 75% of new 

patents emanate from independent inventors. The majority of these inventors 

are qualified in that field: actuaries, underwriters, and programmers (Bakos and 

Nowotarski, 2003). Furthermore, Lettl et al. (2009) found evidence that 

focussing inventive efforts in an industry where the independent inventor has 

some specialist knowledge (rather than inventing for distant industries) is 

beneficial to the prospect of an impactful technology being developed.  

 

However Root-Bernstein (1989) presents a contradictory view to that offered by 

Bakos and Nowotarski (2003) and Lettl et al. (2009). He suggested that 

successful inventors actually require: a broad education, a broad view of 

knowledge boundaries and broad based experience and skills. These qualities 

allow the inventor to draw upon experiences and knowledge from a multitude of 

sources and apply it to a given problem regardless of the domain in which the 

problem occurs.  
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What is evident in the contrasting views of Root-Bernstein (1989), Bakos and 

Nowotarski (2003) and Lettl et al., (2009) is that both individual specific human 

capital and industry specific human capital have the potential to be important to 

the chances an independent inventors has of realising a signed IP license. This 

contradiction within the literature is explored further within this inquiry.  

 

2.3.2 Previous experience 

HCT suggests a positive correlation between a person’s previous experience 

and their capacity to generate financial reward (Becker, 1964). The level of 

experience possessed by an independent inventor may therefore influence their 

prospects for licensing success. 

 

In terms of the type of experience that might be important, Becker (1964) 

suggests that both work experience and broad cross-industry work-experience 

increase a person’s level of human capital. Other researchers have noted that: 

labour market experience, management experience, previous experience of 

running a business start-up (Bates, 1990; Robinson and Sexton, 1994), and 

industry experience and functional experience (Shane, 2000) are all related to 

an individual realising a positive financial outcome from their activity. 

 

According to Mayer (2005), inventors who possess extensive work experience 

are perceived to be credible in the eyes of potential licensees. Personal 

credibility is seen as important in the eyes of the business community:  

“The independent inventor has often been portrayed as something of a 

mad scientist-type individual or an uneducated dreamer in search of the 
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holy-grail. The result of this perception is that the independent inventor 

no longer is viewed as a serious source of product innovation.” (Parker et 

al., 1996 p.7)  

 

Whalley (1991 p.225) reinforces the notion that credibility is a problem for 

independent inventors by suggesting that manufacturers (who may be potential 

licensees) are too willing to believe the negative image of inventors as: “…odd, 

even crazy…” Extensive employment experience may therefore alleviate 

credibility issues that independent inventors appear to face and enhance their 

prospects of achieving licensing success.  

 

The specificity of the employment experience possessed by the independent 

inventor may influence their prospects of licensing success. Von Hippel (1988) 

and Henderson and Clark (1990) argue that inventors with direct employment 

experience in the industry in which they are inventing are more likely to achieve 

financial reward for their effort. Two points may be pertinent here: first, it is 

thought that independent inventors with extensive work experience in their field 

of invention may be able to draw upon formal and informal networks that 

facilitate the development of a novel invention and realisation of a signed 

license agreement (Weick and Martin, 2006). Second, inventors with higher 

levels of relevant industry specific human capital should be better positioned to 

evaluate the state of technological development in their field of invention. This 

enables them to make informed judgements regarding the timing of their 

approach to potential licensees and increases the probability that the invention 

addresses a current industry need. It should be noted that developing irrelevant 
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products and mistiming approaches is an obstacle to commercialisation faced 

by many inventors because they are by definition operating outside of 

organisational boundaries (Mayer, 2005; Sun and Wing, 2005).  

 

Previous experience of NPD may also influence an independent inventor’s 

prospects of realising licensing success. There is evidence, at the 

organisational-level, that relevant experience of NPD and the ability to learn 

lessons from previous projects enhances future NPD attempts (Lynn et al., 

1999).  

  

2.3.3 Contribution to the conceptual framework 
 
 

Inventor hard qualities (Human capital) 

The proposition is made that an inventor’s hard qualities (education and 

experience) influence their prospects of realising IP licensing success. It is 

suggested that inventors will draw upon these hard qualities when attempting to 

navigate through their development programme. 

 

Hard qualities 

The following hard qualities appear to have the potential to influence an 

inventor’s prospects of IP licensing success: 

• Highest level of certificated qualification  

• Alignment between the field of invention and the discipline in which 

the inventor is qualified 

• Level of commercial experience  
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• Alignment between the field of invention and the employment 

experience possessed by the inventor  

• Degree of prior NPD experience 

 

2.4 Environmental context in which independent inventors  
operate 

 

The literature review presented up to this point has focussed exclusively on the 

inventor’s personal context (hard qualities and soft qualities). The following 

section of the literature review moves the inquiry forward by seeking to identify 

whether the environment external to the independent inventor has the capacity 

to influence the development programme and the inventor’s chances of 

realising an IP license.  

 

2.4.1 Actor Network Theory 
 

“The innovation process should be studied as a simultaneous 

development of an artefact and a network of actors connected to it.” 

(Miettinen, 1999 p.170)  

 

Actor Network Theory (ANT) suggests that the existence of any technological or 

scientific artefact (inventions) should not be attributed to one individual, but 

viewed as the output of a network of “actants”. An “actant” is defined as: 

“…something that acts or to which activity is granted by another…an actant can 

literally be anything provided it is granted to be the source of action” (Latour, 

1996, p.373). ANT suggests that it would be inappropriate to focus the attention 
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of this research inquiry exclusively on the personal context of the inventor 

because an individual does not operate in a vacuum and must be subjected to 

influence from other actants in the wider environment. The environment within 

which the independent inventor operates must therefore be considered because 

it influences product development and licensing attempts. Although deployed 

across a wide spectrum of disciplines, the use of ANT within this inquiry is 

consistent with the context in which the theory was originally conceptualised: 

understanding social impact upon science and technology. ANT focusses on 

understanding how those artefacts that are under-development come to exist 

(Latour, 1987).  

 

While it is acknowledged that the invention itself is not the focus of analysis 

within this research inquiry, practical application of ANT typically focusses on 

identifying the person responsible for building the actor network (independent 

inventor) and then follows their interactions or “associations” (Law, 1991). This 

allows the principal actors involved in the network to be identified and builds an 

understanding of how they have been enrolled and utilised to support the 

development and exploitation of the invention (Law and Callon, 1988). This 

approach will be used within the case study analysis. 

 

Actants within an actor network can be either human or non-human (Callon and 

Latour, 1981). This is referred to as generalised symmetry (Callon, 1986b). The 

rationale for applying generalised symmetry stems from a belief that society and 

nature are outputs of the same process. The analysis of a given problem should 

therefore give equal weight to both natural and socially created elements. Actor 
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networks can be thought of as patterned networks of heterogeneous materials 

(Law, 1992). Employing the notion of generalised symmetry, it is not only the 

human interactions the inventor undertakes that are important to the 

development and commercial exploitation of their invention. Interactions with 

non-humans (resources) must also be considered. To decipher how an inventor 

moves from having an inventive concept through to a signed license contract 

the interactions with both humans and resources needs to be noted.  

 

In order to create an actor network, linkages or “associations” must be formed 

between actants (Miettinen, 1999). In the context of this research inquiry the 

role of the independent inventor is to enrol actants into a network that perform 

what are perceived to be important functions. In order to enrol actants an 

inventor must be able to effectively perform: “translations”. Brown (2002 p.3) 

defines translation as: “…the process of making connections, of forging a 

passage between two domains, or simply as establishing communication.” The 

process of translation is typically achieved through the use of: persuasive acts, 

negotiations and coercion (referred to as translation skills.)  

 

Ultimately, ANT suggests that it is not appropriate to treat product development 

and IP licensing success as the product of just the independent inventor 

because they do not operate in a vacuum. ANT suggests that a significant 

challenge facing independent inventors is how to convince actants to participate 

in the network and how to govern the actants activity in a way that fulfils project 

requirements (Latour, 1987).  
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The question arises as to where human and non-human resources are enrolled 

from by the independent inventor in order to form a network that supports their 

efforts in developing an invention and realising licensing success. With this in 

mind the following section of the literature review focusses on the Innovation 

Systems Approach, which details the environment from which actants are 

recruited.     

 

2.4.2 Innovation Systems Approach 

An innovation system can be defined as:  

“…all important economic, social, political, organisational, institutional 

and other factors that influence the development, diffusion and use of 

innovations” (Edquist, 1997 p.14).   

 

An innovation system incorporates two important parts: organisations and 

institutions (Edquist, 1997). Organisations refer to “…formal structures that are 

consciously created and have an explicit purpose” (Edquist, 2005, p188). These 

include: businesses, universities, research institutes, standard setting bodies, 

government agencies and schools (Todtling and Tippl, 2005). Institutions are 

the “…set of habits, norms, routines, established practices, rules and laws that 

regulate the relations and interactions between individuals, groups and 

organisations (Edquist, 2005, p188).  

 

The ISA literature posits a non-linear and interdependent approach to 

innovation (Edquist, 2005) recognising that the NPD process may include 

phases of looped, iterative activity and that interaction between parties is both 
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common and beneficial. Actors within an innovation system (including 

independent inventors) become connected via interactions, which it is argued 

can take one of three forms: competition, transactions or networking (Edquist, 

2005, p.196).  

 

The purpose of an innovation system is to encourage and support the 

processes that enable the development, diffusion and utilisation of innovation 

(Edquist, 2005). This is achieved through a range of functions. There appears to 

be little consensus within the academic literature as to what the functions of the 

innovation system actually are (See Edquist and Johnson, 1997; McKelvy, 

1997; Galli and Teubal, 1997; Liu and White, 2001; Johnson, 2001).  The most 

compelling contribution is made by Jacobsson et al., (2004) who provide one of 

the few empirical studies into innovation system functions and identify the 

following five functions of an innovation system: 

1. To generate new knowledge 

2. To provide direction for search processes 

3. To facilitate market formations 

4. To supply resources 

5. To assist in the creation of external economies 

 

For the purpose of this research inquiry, the supply of resources and direction 

for search process functions appear especially pertinent. This is because the 

independent inventor will seek to acquire important resources (human and non-

human) for their development programme (forming an actor network), but can 
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only achieve this aim if such resources exist and can be located within the 

innovation system. 

 

Innovation systems are evolutionary (Todtling and Tippl, 2005) and develop in 

accordance with institutional and organisational changes. The availability of the 

resources required to support a development programme may therefore vary 

over time. While it is not practical to discuss the minutiae of the ISA within this 

thesis, it should be noted that innovation systems have been studied at different 

spatially defined levels, with reference to industrial sectors, and in terms of 

fields of technology: 

• The national level (Freeman, 1987; Freeman and Lundvall, 1988; 

Metcalfe, 1997)  

• Supra-national level (Niosi and Bellon, 1994) 

• Regional level (Asheim and Coenen, 2006; Hilpert, 1992; Freeman, 2002 

Simmie, 2003; Cooke, 2004) 

• Industrial sectors (Malerba, 2002) 

• Fields of technology (Bergek et al. 2008). 

 

Of these “forms” of innovation system, the national innovation system, regional 

innovation systems and sectoral innovation systems will be considered further. 

 

2.4.3 National Systems of Innovation 

The term national innovation system is defined by Metcalfe (1997, p. 289) as a:  

“…set of distinct institutions (organisations) which jointly and individually 

contribute to the development and diffusion of new technologies and which 
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provides the framework within which governments form and implement 

policies to influence the innovation process.” 

 

This definition identifies the dominant force in national innovation systems as 

the national government (Niosi and Bellon, 1994). The basis of this claim rests 

on the premise that the government of a given country typically dictates the 

value and extent of key inputs, such as: legislation governing IP; funding for 

R&D activity, incentives for recruiting and developing scientists and 

technologists, engagement with international trade and the direction of the 

public sector (Niosi and Bellon, 1994).  

 

2.4.4 Regional Innovation Systems 

Asheim and Coenen (2006, p1174) suggest that: “The Regional Innovation 

System can be thought of as the organisational infrastructure supporting 

innovation within the production structures of a region.”  

 

Academic interest in regional innovation systems stems from the observation 

that a small number of regional economies outperform others in their capacity to 

penetrate the global market with innovative products and services (Simmie, 

2003). Hilpert (1992) presents Greater London, Rotterdam/Amsterdam, Ile-de-

France, Ruhr area, Frankfurt, Stuggart, Munich, Lyon/Grenoble, Turin and Milan 

as ‘islands of innovation’, while IAURIF (2001) identifies Paris, Rhein-Ruhr, 

Rhein-Main, London, Rendstadt and Brussels as the regions where the greatest 

concentration of European patents originate.  
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When consideration is given to the areas identified previously as regional 

hotbeds of innovation, it is apparent that metropolitan areas feature very 

heavily. Simmie (2003), Fallon and Cook (2009) and Freeman (2002) note that 

regions offer distinct advantages in terms of being effective innovation systems. 

First, the exchange of knowledge operates most effectively when those involved 

share close geographical proximity. Second, metropolitan areas allow for higher 

levels of mobility amongst the labour pool. Since knowledge is shared through 

the flow of labour this is advantageous. Finally, metropolitan areas benefit from 

the availability of an extensive pool of knowledge sources, such as universities.  

 

But considering the notion of the regional innovation systems, it is relatively 

difficult to see where the boundary lies when compared to the concept of the 

innovative milieu. The innovative milieu is defined as: 

 “…the set, or the complex network of mainly informal social relationships 

on a limited geographical area, often determining a specific external 

'image' and a specific internal 'representation' and sense of belonging, 

which enhance the local innovative capability through synergetic and 

collective learning processes” (Camagni, 1991, p.3). 

Both the regional innovation system and the innovative milieu present similar 

principles: first, both concepts acknowledge that innovative output varies across 

geographical regions. Second, both theories subscribe to the notion that it is the 

particular environmental characteristics of a given region that drive innovative 

activity, and third the frequency and type of the interaction between 

organisations and individuals enhances or retards innovation.  Although not 

explicit, the impression given by the definitions of the two concepts provided by 
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Asheim and Coenen (2006) and Carmagi (1991) is that the Regional Innovation 

System is perceived as being a more formalised and structured arrangement, 

whereas the innovative milieu is an informal, highly complex network where 

interaction is driven predominantly through social relationships. The conclusion 

drawn is that both theories refer to essentially the same phenomenon with the 

degree of formalisation the principal difference. Independent inventors could 

conceivable be influenced by the availability of resources in the region in which 

they are operating. 

 

2.4.5 Sectoral Systems of Innovation 

A definition of sectoral systems of innovation is offered by Malerba (2002 p.248) 

who states that:  

“…Sectoral systems have a knowledge base, technologies, inputs and 

demand. The agents are individuals and organisations at various levels 

of aggregation, with specific learning processes, competencies, 

organisational structure, beliefs, objectives and behaviours. They interact 

through processes of communication, exchange, co-operation, 

competition and command, and their interactions are shaped by 

institutions.” 

 

A feature of sectoral systems of innovation is their ability to transform and 

evolve over time. It is suggested that this transformation is the result of the 

intrinsically linked evolution of the systems various elements (Malerba, 2002). 

The argument supporting the transformational nature of sectoral systems of 

innovation is based on a number of observations. First, Malerba (2002) points to 
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the fact that a change in learning and technological regimes has the capacity to 

transform a sector characterised by a Schumpeterian Type 1 pattern of 

innovation into a sector characterised by Schumpeterian Type 2 features and 

vice-versa. Second, innovation related activity within a sector may change 

because it is moving towards a prevailing design or a radical change is on-going 

or imminent (Malerba, 2002). Finally, demand for a sector’s products may 

change, or the product may be utilised for alternative applications, which in turn 

brings about changes to the customer base (Malerba, 2002). Given the 

transformational nature of sectoral systems of innovation identifying an optimal 

state is impracticable, since the features of said systems are in a state of flux 

and therefore vary across countries and across time (Malerba, 2002)   

 

In the context of this inquiry, it is plausible that the innovation system in certain 

sectors is more conducive to inventor IP licensing success than in others. This 

may be an important factor that influences an inventor’s prospects of IP 

licensing success.  

 

2.4.6  Conclusions drawn from the ISA literature 

The ISA literature is important to this study because it shows the influence of 

the external environment upon the act of invention (and potentially licensing). 

The ISA introduces the idea that agents and organisations within the innovation 

system are sources of external resources that inventors may wish to acquire to 

support their development programme.   
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The following characteristics of the innovation system appear important 

because they have the potential to influence an inventor’s prospects of 

achieving licensing success:  

 

1. The efficacy of the innovation system in providing the resources required 

by inventors  

2. The effectiveness of the innovation system in signposting inventors these 

important resources. 

 

It is suggested that while UK independent inventors will be subject to the same 

national innovation system, there does seem to be potential for variations in 

regional and sectoral innovation systems that could encourage or militate 

against inventor licensing success.  

 

In order to benefit from external resources the inventor must have the capacity 

to leverage value from the innovation system by acquiring resources. The next 

section of this chapter considers this point in greater depth.  
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2.4.7 How might independent inventors acquire resources 

located within the innovation system? 

In order for an independent inventor to gain access to the external resources 

they require to navigate through their development programme they must have 

the capacity to acquire these resources effectively from within the innovation 

system. Five theories that appear to be important when considering an 

inventor’s “resource acquirement capability”: 

• Social exchange theory (SET) 

• Transaction cost theory (TCT) 

• Resource dependence theory (RDT) 

• Individual learning theories (ILT) 

• Absorptive capacity (ABCap) 

 

The following pages discuss these theories in the context of this inquiry. 

 

2.4.8 Social Exchange Theory 

Within SET two distinct mechanisms for achieving the exchange of resources 

are identified: first, economic transactions (the purchase of resources in return 

for financial payment) (Adler and Kwon, 2002 choose to label these market 

relations.) Second, social exchanges which denote the exchange of resources 

through social interaction: gifts received or calling in a favour from a friend for 

example (Adler and Kwon, 2002). The mechanism whereby resources are 

obtained through social exchanges is considered first. 

 



2.  Literature Review 
 

110 | P a g e  
  

SET suggests that an inventor’s capacity to obtain resource through social 

exchanges is influenced by two social dimensions: cooperation and social 

capital (Chassagnon and Audran, 2011). The more cooperation and social 

capital an inventor can generate within their relationships with external 

agents/organisations, the more likely they are to acquire resources through 

social exchanges. These two social dimensions are now considered further. 

 

Cooperation is defined by Chassagnon (2009 p.3) as: “…both the ability to act 

for a common purpose and the cohesion necessary to achieve this collective 

purpose”. Cohen and Prusak (2001) note that: trust, repute and mutual 

identification are important constructs of cooperation. While the manner in 

which these constructs interrelate to develop cooperation is complex, the 

following appear accepted principles. First, the literature suggests that an 

independent inventor who has a good reputation will be more effective in 

developing cooperative relationships because their current reputation will be 

used by agents/organisations as a guide to how they will behave in the future 

(Chassagnon and Audran, 2011). A good reputation signals to others that 

opportunistic behaviour will not be pursued by the inventor during the 

relationship. This fosters cooperation.   

 

Trust, as a construct of cooperation, is an interesting proposition. Within the 

context of SET, trust refers to: “…the belief in good intentions and reciprocity in 

a given social exchange” (Chassagnon and Audran, 2011 p. 935). The basic 

premise is that the more trust there is in an association between an inventor 

and an agent/organisation the stronger the social tie will be. This results in 
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greater levels of cooperation between the parties (Nahapiet and Ghoshal, 

1998). The argument is made that the level of trust in a relationship increases 

the more often the individuals interact (Blau, 1964). If an independent inventor 

engages in repeated resource exchange with the same individual mutual trust is 

built, which encourages cooperation. Social exchanges are facilitated by trust 

because trust minimises the requirement for relationship monitoring, which frees 

up time for more beneficial activity (Dakhli and De Clercq, 2004). 

 

Bouty (2000) argues that the degree of trust within a social relationship 

influences the type of resources that are exchanged. This has implications for 

the type of resources an independent inventor is able to access. In a 

relationship where the parties involved are unfamiliar with one another and trust 

is low “calculus based trust” (Lewicki and Bunker, 1996) the resources 

exchanged are typically common and of low value. This appears to be a 

response to the potential for opportunistic behaviour to occur. When a high 

degree of trust is present in an association “identification based trust” (Lewicki 

and Bunker, 1996) then the resources exchanged are more likely to be 

valuable, unambiguous and tacit. Independent inventor’s should, in theory, 

attempt to cultivate relationships that are characterised by identification based 

trust when seeking to obtain valuable resources through social exchange.  

 

The second social dimension considered important to obtaining resources 

through social exchange is social capital: 

“The theory of social capital is, at heart, most straightforward. Its central 

thesis can be summed up in two words: relationships matter. By making 
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connections with one another, and keeping them going over time, people 

are able to work together to achieve things that they either could not 

achieve by themselves, or could only achieve with great difficulty.” (Field, 

2003 p.1) 

 

In terms of the nature of social capital there is strong support for defining it as a 

resource embedded within social ties (Adler and Kwon, 2002; Burt, 2009; 

Bourdieu, 1985; Bourdieu and Wacquant, 1992; Nahapiet and Ghosal, 1998). 

However, social capital can also be thought of as a feature of a social network 

(Pennar and Mueller, 1997; Portes, 1998; Putnam, 1993). In analysing the 

various definitions of social capital the definition provided by Burt (2009) who 

refers to social capital as a resource, embedded within an actor’s associations 

with other actors, that facilitates the accumulation of benefits from their network 

of social ties, is adopted here.   

 

Social capital takes one of two forms: bonding social capital and bridging social 

capital. Bonding social capital is typically used in the context of internal 

relations, generally within an organisation. In this scenario advantages may be 

derived from having strong, closed ties. Bridging social capital refers to 

associations with the external environment, where benefits are derived from 

weaker, but more expansive ties (Gittell & Vidal, 1998; Putnam, 2000). In the 

context of this research inquiry it is bridging social capital that may facilitate the 

independent inventor in their efforts to obtain resources from within the 

innovation system or their personal networks. 
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Coleman (1988) proposes that rather than being a resource present within an 

individual, social capital is located in the association between one individual and 

another. Burt (2009) illustrates this point by noting that the decision by an 

individual to retract from a relationship obliterates any social capital that was 

previously present.  In recognition of the fragile nature of social capital, Adler 

and Kwon (2002) note that in order to be effective social capital needs on-going 

maintenance and preservation. When considering an inventor’s capacity to 

obtain resources through social exchanges, they are likely to benefit if they 

have a large number of social ties. These ties do not necessarily need to be 

strong in nature, but must be maintained through repeat interaction in order to 

be of use. It seems likely therefore that the more social an independent inventor 

is (volume of associational activity) the more scope they have for obtaining 

resources through social exchange.  

 

The main proposition made within social capital literature is that networks of 

associations result in access to resources that can be utilised for the good of 

the individual or wider society (Dakhli and De Clercq, 2004; Lin, 2001). These 

networks can be of a formal prescribed nature or an informal discretionary 

nature (Ibarra, 1993). The social ties within the network can be classified as 

either expressive: social support and friendship, or instrumental: professional 

advice, information and expertise (Ibarra, 1993). In considering these categories 

it is suggested that expressive ties are likely to include: relationships with family, 

friends and colleagues where emotional support, financial assistance or gifts 

and favours are sought. Instrumental ties by contrast may include the inventor 

obtaining a free initial consultation on IP issues from a patent agent.    
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In terms of the constructs of social capital, both generalised and institutional 

trust is important. According to Rousseau et al., (1998) generalised trust 

comprises of: first, calculus based trust, which is the rational selection of 

exchange partners using objective information. Second, relational based trust, 

which is generated via repeat interaction where emotional ties are perhaps 

formed.  

 

Institutional based trust is essentially the trust an individual has in the 

organisations within society. Higher levels of institutional trust result from people 

perceiving that organisations perform effectively in arbitrating exchanges while 

protecting individuals from transgressions (Dakhli and De Clercq, 2004). 

Although a simplification, it would appear that independent inventors who are 

trusting of other people and organisations within the innovation system will have 

the capacity to generate higher levels of social capital.   

 

A further construct of social capital is “associational activity”. This is the 

willingness of people to actively participate in membership and voluntary 

associations (Knack and Keefer, 1997). Associational activity is seen as 

beneficial because it extends social ties and person-to-person contact time 

which fosters social capital (Dakhli and De Clercq, 2004). It is assumed that 

independent inventors who engage with membership organisations (inventor 

clubs or professional associations) will have higher levels of social capital 

because they have a greater number of social ties and greater opportunity to 

service these ties.  
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Inventors who are cooperative and have high-levels of social capital are well 

placed to acquire external resources using social exchanges.  

 

2.4.9 The impact of transaction cost theory on external 

resource acquirement 

SET identifies two exchange mechanisms that can be used to obtain external 

resources: social exchanges and economic transactions. Having considered 

social exchanges, attention is now turned to economic transactions. Discussion 

is initially focussed upon the impact of transaction costs on an independent 

inventor’s ability to acquire resources through economic transactions. 

 

The capacity of an inventor to secure external resources through economic 

transactions is contingent upon two factors: 

1. The financial resources available to the inventor 

2. The willingness of the inventor to undertake economic transactions. 

 

The first of these points is straightforward. If the inventor wishes to purchase an 

external resource then they must have the financial resources to do so. The 

absence of sufficient financial resources may hamper their development 

programme. The willingness of an inventor to participating in economic 

transactions is a more complicated phenomenon. It is suggested that 

transaction cost theory (Commons, 1931; Williamson, 1981; Williamson, 1987) 

may prove important to this inquiry when considering an inventor’s willingness 

to acquire resources through economic transactions. 
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When an inventor seeks to participate in the market to obtain external resources 

a number of transaction costs (frictions in the exchange) may arise: first, the 

inventor may not be prepared to search for the required resources within the 

innovation system because it is too time-consuming or too complex. The search 

and selection of resources requires greater mental effort than the inventor is 

willing to expend (Smith et al. 1999). Second, the inventor may be faced with 

bargaining costs concerning issues such as disclosure of confidential 

information or terms of sale (the price and specification of the required 

resources.). Third, the inventor may face transaction costs brought about by the 

use of legal agreements/contracts to militate against the potential for 

opportunism and knowledge-leakage.  While the term knowledge leakage is 

self-explanatory, opportunism can be defined as: “…the seeking of self-interest 

with guile” and is thought to be an inherent human attribute (Williamson, 1993 

p.102). Forms of opportunistic behaviour include: cheating, stealing, misleading 

and lying (Williamson, 1985). The transaction costs associated with managing 

risk through legal contracting include: “…drafting, negotiating and safeguarding 

an agreement” (Williamson, 1987, p.20) and latterly, bargaining costs, costs 

associated with non-compliance with the contract and, set-up and management 

costs (Williamson, 1987). The higher the transaction costs are for a given 

exchange the less likely the exchange will occur (Teece, 1986). 

  

It is thought that an inventor will weigh up the benefits of participating in a 

transaction against the associated friction on the exchange (transaction costs) 

and make their decision to participate accordingly (Williamson, 1981). If the 



2.  Literature Review 
 

117 | P a g e  
  

inventor believes that the transaction costs are at a level that makes obtaining 

external resources viable then they will proceed. If not, an inventor may seek a 

different arrangement for obtaining the resources (where the transaction cost 

are lower) or decide to refrain from resource acquirement altogether.  

 

It should be noted at this juncture that transaction costs are also likely to impact 

upon the license contract arrangement. This is discussed in greater detail in a 

subsequent section of this chapter. 

  

2.4.10 Resource dependence and its effect on external 

resource acquirement 

Individuals have access to different levels of personal resources (physical and 

financial) (Marvel and Lumpkin, 2007). As a result, inventors are likely to have 

different external resource requirements when navigating through their 

development programme (a principle also acknowledged within SET). Inventors 

are therefore expected to have different degrees of resource dependence. 

Resource dependence refers to the extent to which an entity (independent 

inventor) is reliant upon resource inputs from sources in their external 

environment (Pfeiffer & Salancik, 1978).  

 

While acknowledging that resource dependence theory is utilised predominantly 

at an organisational level, some of its core principles appear to be applicable in 

the context of this study. Inventors have to interact with others within the 

innovation system to obtain the resources they need. There needs to be 
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exchanges between the independent inventor and the external environment for 

IP licensing success to be achieved.   

 

The personal resources possessed by an inventor are a source of power over 

others that can be wielded. An inventor’s ability to obtain resources from the 

environment is contingent upon their power over the current holder of the 

resource. If an inventor has the financial resources to purchase material for a 

prototype through an economic exchange, then the inventor possesses a 

resource (money) that the retailer values more highly than the raw material they 

hold in stock. The inventor may therefore be considered to have more power 

than the retailer, so the resource exchange will occur. If the inventor does not 

possess the necessary financial resource to complete the economic transaction 

for the raw material then the inventor’s level of power is relatively lower than the 

retailers and the resource exchange is unlikely to occur.    

 

It is suggested that resource dependence theory may prove useful in predicting 

the inventor’s capacity to acquire resources from the external environment. 

 

2.4.11 The influence of individual learning and absorptive 

capacity on external resource acquirement and deployment 

Individuals possess absorptive capacity (Cohen and Levinthal, 1990). ter Wal et 

al., (2011 p.4) provide a specific definition of individual-level absorptive capacity 

as:  

“…the level of effort that individuals undertake to identify external 

knowledge, assimilate it and utilize it to commercial ends.”  
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Zahra and George (2002) describe two aspects of absorptive capacity: potential 

absorptive capacity and assimilation capability. Potential absorptive capacity 

comprises of knowledge acquisition. This is the individual’s ability to locate and 

internalise new knowledge. This process is followed by assimilation capability, 

which denotes the individual’s ability to analyse and deploy this new knowledge 

effectively (Zahra and George, 2002). It is suggested that an inventor’s level of 

absorptive capacity may influence their prospects of achieving licensing 

success by determining the extent to which they can absorb new knowledge to 

aid the identification and deployment of external resources.  

 

Entwined with absorptive capacity is the notion of individual learning. Inventors 

who have a greater capacity for learning would appear to be more capable of 

leveraging value from the external environment by internalising new knowledge 

and making effective use of it. There is no single, accepted view as to how 

individuals learn, indeed a number of traditional learning theories exist, 

including: behaviourist, cognitivist, humanist, social learning and constructivist 

perspectives. Each perspective provides an alternate and often contrasting view 

of what learning is and how the process of learning occurs. What is important is 

that different individuals have a different capacity for learning and that this may 

influence their prospects of realising a signed IP license. 

 

A particularly useful comparison of the main learning theories is provided by 

Ashworth et al., (2004 p.2) who provide a summary of the salient points of each 

perspective. This is set out in Figure 2.3. 
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Figure 2.3 Summary of traditional individual learning theories 
 

 

If the behaviourist perspective is considered, then learning is viewed as being: 

“…the process in which associations and skills are acquired, and transfer 

occurs to the extent that behaviours learned in one situation are utilised in 

another situation” (Greeno et al., 1992 p.16). For behaviourists the process of 

learning occurs as a result of conditioning, with the resultant output being a 

change in the individual’s behaviour. Behaviourism essentially focusses upon 

the link between an observable external stimulus and a response (Watson, 

1913). The act of conditioning is typically categorised as either: classical 

conditioning (Pavlov, 2003) or operant conditioning (Skinner, 1938).  While 

classical conditioning is a response to a stimulus developed through 

experience, operant conditioning is concerned with the use of reinforcement 

and punishment to modify respondent behaviour. Despite the assertion that the 
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behaviourist view of learning has now largely faltered (Ashworth et al., 2004) its 

principles may be useful in explaining relatively simple and observable stimulus-

response acts. For instance, it could be argued that the willingness of an 

inventor to engage with the external environment to obtain resources is 

contingent upon the absence of a negative association having been formed 

previously.  

 

If the cognitivist perspective on learning is considered then learning occurs as a 

result of an individual’s cognitive structure and processing. This includes their 

capacity for: reasoning, problem-solving, planning and language 

comprehension. This cognitive structure is not thought to be fixed, and can be 

enhanced through education (Greeno et al. 1992). The cognitivist perspective 

suggests that variation in learning capacity will be present amongst inventors, 

and that inventors who have greater learning capacity (through a more refined 

cognitive structure) will be better placed to make effective use of resources 

when navigating through their development programme. It might be posited, 

therefore, that inventors with higher educational attainment are likely to be more 

successful in deploying resources obtained from within the external 

environment than their less well educated counterparts.  

 

Social learning theory is potentially important insofar as it suggests that 

individuals are able to learn by observing others and through direct experience. 

Inventors who are exposed to other individuals who are performing the skill or 

task they are seeking to learn should therefore benefit. Bandura (1971 p.2) 

posits that: “Man’s capacity to learn by observation enables him to acquire 
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large, integrated units of behaviour by example without having to build up the 

patterns gradually by tedious trial and error.” By choosing to engage with 

agents/organisations within the external environment an inventor is increasing 

their potential to learn things that may be applicable to their development 

programme. The impact of social learning theory is potentially most significant 

to inventors who have not engaged with NPD previously and therefore need to 

learn from the experiences of others. 

 

The constructivist perspective suggests that learning is:  “…a constructive 

process of conceptual growth, often involving reorganisation of concepts in the 

learner’s understanding, and growth in general cognitive abilities such as 

problem-solving strategies and metacognitive processes” (Greeno et al. 1992 

p.16) Constructivism argues that individuals construct meaning internally 

through experience. By interacting with the resources they are trying to acquire, 

it is suggested that inventors will be better placed to construct valuable 

knowledge that can be applied to their development programme.  

 

It appears clear that inventors will have differing levels of learning capacity and, 

as a consequence, differing levels of absorptive capacity. Variations in learning 

capability and absorptive capacity may result in differences in the ability of 

inventors to effectively identify and utilise external and personal resources 

within their development programme. Despite a number of quite significant 

differences across learning theories it does appear that some form of direct 

experience of a particular phenomenon is valuable to the learning process. In 
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the absence of this experience, the ability to learn from others (social learning 

theory) is important.  

 

2.4.12 Summary of the literature concerning inventor 

engagement with the external environment 

Having reviewed a range of theoretical perspectives a number of points can be 

made: first, it appears unlikely that independent inventors are self-contained 

when they are developing and attempting to license their invention. A degree of 

interaction with the external environment is expected. The view taken here is 

that the driver for much of the assumed interaction will be the need to obtain 

resources that they do not possess as individuals. In this respect there is an 

expectation that inventors will demonstrate a relatively high degree of resource 

dependence. The level of resource dependence displayed by inventors is likely 

to vary and may be a product of their personal context (some inventors will have 

access to more and better personal resources than others.) Independent 

inventors will attempt to secure external resources from within the innovation 

system or their personal network. The capacity to obtain the desired resource is 

a function of:  

• The effectiveness of the innovation system  

• The quality and scale of the inventor’s personal networks 

 

Regardless of where the external resources are sought, the inventor’s individual 

learning capacity and absorptive capacity seem to be important to both the 

identification of external resources and their deployment within the development 
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programme. Resources can be obtained through either: social exchanges, 

economic transactions or a combination of the two.  

 

To test whether this initial view has any value the activity of commercially 

successful inventors was considered. 

 

2.4.13 Lessons from successful inventors 

A biographical review of successful independent inventors, conducted in 

accordance with the description offered in Section 2.2.7 of the literature review, 

revealed a number of salient points concerning the way in which inventors seek 

out resources and deploy them within their development programme. 

Particularly revealing was the extent to which input from external parties was 

influential in the development and commercialisation of inventions that are often 

attributed solely to the efforts of a single inventor. This finding lends credibility to 

the notion that achieving licensing success with an invention is a product of 

more than simply the inventor’s effort alone. Engagement with organisations 

and agents within the external environment is an important ingredient in 

inventor success.  

 

2.4.13.1 Engagement with colleagues and friends   

Successful inventors often collaborate with their work colleagues and friends 

(personal networks) in order to develop and commercialise their invention. Such 

collaborations may provide access to: knowledge, financial resources and 

physical resources that support the development programme. Elizabeth Lee 

Hazen who was responsible for the development of the fungus-fighting antibiotic 
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Nystatin worked collaboratively with her colleague Rachel Fuller Brown during 

the development and patenting of the drug. 

 

2.4.13.2 Engagement with higher education institutes  

The biographical review also identified numerous instances where successful 

inventors have collaborated with higher education institutes (universities) as 

part of the development of their invention. Such collaborations appear 

particularly important to highly scientific or technical inventions where access to 

expertise and specialist equipment is often required. Howard Aiken the inventor 

of the Mark-1 computer provides an example of this, having worked closely with 

a team at Harvard University in order to construct the revolutionary device.  

 

2.4.13.3 Engagement with organisations 

Successful inventors often engage with both private sector businesses and not-

for-profit organisations when navigating through their development programme. 

Deborah Adler the inventor of the Clear RX Prescription System worked with 

Target Stores in the US to refine the design concept and organise its 

distribution to pharmacies. 

 

2.4.13.4 Engagement with family members 

Successful inventors often seek support from their family (personal networks). 

The most frequently cited resource sought from family members was financial 

support. The role of the family in providing encouragement and social support to 

an inventor is also noteworthy. 
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2.4.13.5 A good reputation 

Inventors who go on to achieve success often have accomplishments or a 

standing within their field of invention that would encourage others to perceive 

them as possessing a good reputation. Having a good reputation is seen as 

important in fostering cooperative relationships through which resources can be 

exchanged. Charles Babbage the inventor of the difference engine was well 

known throughout academic circles and was an elected Fellow of the Royal 

Society. Moreover, Babbage helped found the Astronomical Society in 1820, 

and was the Lucasian chair of mathematics at Cambridge University between 

1828 and 1839. 

 

2.4.13.6 Biographical review – concluding remarks 

Successful inventors see the value in engaging with other parties 

(organisations/agents) within the innovation system and members of their 

personal networks. Engagement with these parties is performed with the 

intention of accessing resources. Successful inventors are able to identify and 

enrol externally hosted resource into their development programme. Their ability 

to acquire external resources might be attributed to: 

a. Recognition by successful inventors that engaging with other parties 

is beneficial 

b. The ability to specify and locate the external resources required.  

c. High-levels of bridging social capital within external relationships. This 

facilitates social exchanges between the inventor and external 

parties. The social capital present in successful inventor associations 

might be attributable to the following: 



2.  Literature Review 
 

127 | P a g e  
  

• Successful inventors typically display a high-level of institutional 

trust, illustrated by the extent to which these individuals 

collaborate with organisations. 

• Successful inventors typically engage in high-levels of 

associational activity with evidence of large and diverse personal 

networks comprising of formal prescriptive elements and informal 

discretionary elements 

• Successful inventors have social ties that are both expressive 

(demonstrated by associations with family, friends and colleagues) 

and instrumental (demonstrated by social ties with professional 

bodies.) The benefits of both types of social tie can therefore be 

utilised. 

d. Successful inventors appear able to foster the cooperation of other 

parties. This capacity might be attributable to the following:  

• Successful inventors may generally be perceived as having a 

good reputation 

• Successful inventors appear trusting of other individuals and 

enhance the level of trust present in a relationship through repeat 

interactions. This paves the way for valuable resources to be 

exchanged 

e. Successful inventors seem able to obtain resource for their 

development programme through the use of advanced translation 

skills: 

• Successful inventors are able to persuade, negotiate and coerce 

resources into their development programme.  
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2.4.14 Contribution to the conceptual model 

Based upon the literature reviewed up to this point the following factors appear 

to have the potential to influence an inventor’s prospects of IP licensing 

success: 

 

Resource availability: 

Inventors will be more likely to achieve licensing success if the external 

resources they require are available within the environment. The following 

factors are seen to influence external resource availability: 

• The effectiveness of the innovation system in providing resources and 

signposting inventors to those resources 

• The inventor’s level of personal resources (financial and physical) 

• The extent and quality of the inventor’s personal networks 

 

Resource acquirement: 

An inventor’s capacity to acquire resources appears to be contingent upon their: 

• Level of generalised trust 

• Level of institutional trust 

• Level of bridging social capital  

• Willingness to cooperate with organisations and agents 

• Level of associational activity 

• Perceived reputation 

• Translation skills: persuasion, coercion and negotiation 

• Management of transaction costs  

• Capacity to generate mutual identification with the product 
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• Absorptive capacity and learning capability 

 

2.5 Developing inventions and IP licensing  

Having considered the inventor’s personal context and the environmental 

context in which the inventor operates, the following sections are dedicated to 

building an understanding of the process or activity that an inventor undertakes 

in order to progress from having a creative idea through to completing a signed 

license agreement.  

 

It is possible to envisage two broad scenarios: first, it is possible that the 

independent inventor is part of a messy system where there is no apparent logic 

or identifiable process involved in realising licensing success. In this scenario 

each inventor goes through a distinctly different journey and any attempt to map 

common process or activities would be futile. The second scenario is where 

some form of common process and logic that underpins the inventor’s journey 

from origination of an invention through to realisation of a signed IP license. 

Although even if such a process can be identified, some deviation from the 

process might be expected depending upon the inventor’s circumstances.  

 

The literature review presented over the coming pages is concerned with 

building an understanding of which of these scenarios appears most likely. 
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2.5.1 Successful inventor development programmes 

Biographical literature relating to successful inventors (taken from the MIT 

Lemelson Programme) was interrogated to establish whether an underlying 

NPD process exists in the context of this inquiry. (Section 2.3.4 provides details 

of how the MIT Lemelson Programme data was analysed.) 

 

2.5.1.1 Concept design and drawings   

Successful inventors typically produce designs, drawings or schematics that 

depict how their invention might function. Adrian Chernoff, the inventor of 

Rubber Bandits (a product to enable people to organise and label office 

content) began sketching his concept while on a bus after having the initial idea.  

 
2.5.1.2 Research and experimentation 
 
Successful inventors engage heavily with research and experimentation 

activities. Research and experimentation activity might include: conducting 

primary and/or secondary market research studies to ascertain market need 

and inform the invention specification; conducting laboratory experiments to 

prove a concept or carrying out materials testing. During the Insolia 

development programme, Howard Dananberg conducted primary research with 

his target market by asking women on city streets about their walking and 

fashion habits. This enabled him to develop a product specification that had the 

necessary market appeal. 

 
2.5.1.3 Prototyping and testing 
 
Successful inventors typically develop prototypes of their inventions. These 

prototypes are used to demonstrate: fit, function and aesthetic appeal. John 
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Dunlop the inventor of the pneumatic tyre began by creating cushioned 

coverings for traditional solid wheels. He used inflated canvas tubes made from 

pieces of garden hose and bonded them to the circumference of each wheel. 

These prototypes were then tested for effectiveness. 

 
 
2.5.1.4 Commercialisation 
 
Successful inventors identify the most suitable method of commercialisation and 

then operationalise it. Typical commercial tasks include:  

• Identifying potential licensees  

• Negotiation of license terms and conditions, or 

• Establishing a business, manufacturing facilities and distribution 

channels. 

 

Edward Acheson, inventor of Carborundum abrasives, established a 

manufacturing plant in Monongohela, Pennsylvania, but as demand for the 

product grew he invested in a larger facility in Niagara Falls. 

 

What becomes apparent in reviewing the biographical literature is that 

successful inventors perform a number of common activities within their 

development programme. These activities include: concept design and drawing, 

research and experimentation, prototyping and testing, and commercialisation 

activity. If we add to this list the tasks surrounding the protection of IP (see 

section 4.3.4.10) and the problem solving tasks that results in origination of an 

invention (section 2.3.4.2) then a range of commonly performed activities is 

evident to which a logical order may be applied. For instance, the inventor must 
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receive some form of stimulus that initiates their problem solving in order that 

the invention is originated. The design or schematic for the concept is required 

in order to build a prototype. Testing typically cannot occur until a prototype has 

been created and so forth.  

 

2.5.1.5 What can we learn from organisational-level NPD? 

While the inventor IP in-licensing process has not been mapped in the 

academic literature, the activities identified as having been performed by 

successful inventors have some commonality with NPD models proposed at an 

organisational-level. A review of literature on organisational-level NPD models 

was conducted to aid conceptualisation of an independent inventor process that 

might be appropriate in the context of this research inquiry.  

 

The academic literature relating to the NPD process is typically viewed in the 

context of there having been four distinct generations of NPD models. Each 

new generation departing further from the view that NPD is a linear and 

sequential process (Roussel et al., 1991; Rothwell, 1994; Liyanage, Greenfield 

and Don, 1999; Millar, 2001; Chiesa, 2001; Berkhout and van der Duin, 2007). 

Berkhout and van der Duin (2007) provide a review of the key features of each 

of the four identified generations of NPD models.  

 

The first generation of NPD models were a linear pipeline of tasks. The process 

commenced with research of a scientific nature and concluded with commercial 

application of the invention.  
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Figure 2.4 1st Generation new product development model (Maclaurin, 1953) 

 

 

The NPD model proposed by Maclaurin (1953) provides an example of a first 

generation model. The principal criticism of this model is the process failed to 

integrate market data until too late in the pipeline. This process yielded 

technically and scientifically sound products that had little market appeal.  

 

The second generation of NPD models incorporated market data inputs at the 

outset and relegating scientific research activity to further down the pipeline. 

Rogers (1983 p. 136) is an example this type of model. 

 

Figure 2.5 2nd Generation new product development model (Rogers, 1983 

p.136) 

 

The consequence of using a second generation NPD process was that the 

products launched were typically incremental, built on small market-driven 

improvements. Research intensive radical innovations were lost because the 

market had difficulty in predicting shifts in technological capability.  

 

The mid-1990’s witnessed the emergence of a third generation of NPD models 

that acknowledged that NPD is not a linear and sequential process and 
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encouraged linkages between organisational strategy and innovation. The focus 

of this third generation of NPD models was on product and process innovation 

at the expense of market or organisational innovation.  

 

Fourth generation of NPD models seek to replace the “…chain architecture with 

a cyclic architecture…” (Berkhout and van der Duin, 2007 p.300). Examples of 

fourth generation models include: the Cyclic Innovation Model (Berkhout, 2000), 

the Innovation Cycle Model (Schoen et al., 2005) and the updated Stage Gate 

and NexGen models (Cooper, 2008).  

 

Figure 2.6 Cyclic Innovation Model (Berkhout and van der Duin, 2007 p.301) 

 

 

A number of different NPD models were considered for inclusion within the 

conceptual framework: the Cyclic Innovation Model (Berkhout and van der Duin, 

2007), the Design Thinking Model (Martin, 2010) and the Innovation Cycle 

Model (Schoen et al., 2005) provide contemporary examples of those 
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considered, but ultimately rejected. The view was taken that the updated Stage 

Gate Model (SGM) (Cooper, 2008) offers the greatest value when developing 

the foundations of a conceptual framework to explains how independent 

inventors develop their inventions and achieve a signed IP license. The 

argument that the SGM is more useful than the other models is made on the 

basis that: 

• The stages of activity identified within the biographical review of 

commercially successful inventors are broadly similar to those proposed 

within the SGM 

• The SGM represents current thinking on the structure of the NPD 

process by acknowledging the iterative and cyclical nature of such 

activity (A point reinforced in Cooper, 2014) 

• The SGM provides detail concerning the types of development activity 

that might be found at each stage and decision gate. Other models are 

less developed. 

  

2.5.2 The Stage Gate Model  

A key advantage of using the SGM to inform the conceptual model is that it 

incorporates detailed insight into the NPD activities and processes. The 2008 

SGM is the culmination of research into organisational-level NPD conducted 

over the last two decades (Cooper, 2001; Cooper 2006a; Cooper 2006b; 

Cooper and Edgett, 2005; Cooper and Edgett, 2006; Cooper and Edgett, 2007; 

Cooper, Edgett and Klienschmidt, 1999; Cooper, Edgett and Klienschmidt, 

2002a; Cooper, Edgett and Klienschmidt, 2002b, Cooper, Edgett and 

Klienschmidt, 2005). This detailed insight into which activities might be 
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performed at each stage of the NPD process is important because it provides a 

robust starting point for establishing the types of development activity that might 

be found when developing inventions and licensing IP at an individual level.  

 

2.5.2.1 The Stage Gate Model – what are its features? 

The SGM was initially described in Cooper (1990), although multiple revisions 

and additions have occurred up to and including Cooper (2008). The SGM is 

based upon a simple structure: activity stage followed by review gate. The idea 

is that each stage of development activity is assessed to validate whether the 

development programme is still viable. A development programme can be 

discontinued at any review gate within the process. Although the diagrammatic 

representation of the SGM depicts a linear and sequential process this is 

misleading. Within the SGM there is an expectation that each “stage” contains 

iterative activity and feedback mechanisms (Cooper, 2008). Features of the 

SGM include: 

• Stages and/or Gates can be skipped or omitted altogether, if they are not 

appropriate to the particular development project (invention) 

• Parallel activity often occurs within each stage 

• Gate assessments can see activity moved back a stage, if the desired 

outputs are not met.    

• Activities within stages can be omitted or allocated to other stages, if 

required. (Cooper, 2008) 

 



2.  Literature Review 
 

137 | P a g e  
  

Figure 2.7 Stage Gate Model  

 

 

 

Appendix Three of the thesis details the activity associated with the “stages” 

and “gates” identified within the SGM (Cooper, 1990; Cooper, 2008). 

 

Despite its strengths the SGM is not a panacea. There are a number of 

weaknesses that need to be acknowledged. Cooper (2014 p.20) provides a 

comprehensive summary of criticisms levelled at the model, which include: 

•   It is too linear and does not reflect the iterative, cyclical nature of new 

product development. 

•   The process is too rigid and inflexible. It does not take into account the 

requirements of individual development programmes.   

•   It is too planned and does not work well when the development 

programme is dynamic in nature.  

•   The model provides little scope for experimentation.  

•   The review gates are too focussed upon financial measures and the 

process as a whole is too bureaucratic. 
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Despite these criticisms of the SGM it is maintained that it provides the most 

comprehensive guide as to the type of activity that may occur in a development 

programme.  

 

While the SGM is useful in informing the foundation of the conceptual model, 

acknowledgment is made that the SGM is not entirely compatible with the 

requirements of this study (it is not specific to IP licensing). To this end a 

number of departures from the organisational-level SGM are required when 

specifying the conceptual model. The most significant departure relates to the 

“launch” stage. A traditional product “launch” via the developing company needs 

to be replaced by licensing specific activity. The following sections investigate 

the act of IP licensing with a view to proposing modifications to the SGM that 

make it relevant in the context of this inquiry.  

 

2.5.3 Intellectual Property licensing 

Given that the conceptual model needs to reflect the licensing approach to 

commercialisation, it was necessary to consider the academic literature that 

relates directly to the act of IP licensing. This enabled modifications to be made 

to the SGM so that its inclusion within the conceptual model is justifiable. A 

review of IP licensing literature follows. The section commences with a number 

of definitions that aid the clarity of the subsequent literature review. 

 

The World Intellectual Property Organisation (WIPO) proposes the following 

definition of an IP license:  
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“A license is a consent by the owner to the use of intellectual property in 

exchange for money or something else of value.” (WIPO, 2004, p.4)   

In the context of this research inquiry an IP license is defined with precise 

reference to a patent, since no other form of IP protection is considered within 

this research inquiry (See Chapter One): 

“A license is a consent by the owner to the use of a patent in exchange 

for money or something else of value.”  

The parties subject to the IP license contract are: the licensor and the licensee. 

A licensor is defined as:  

“…a person or organization who gives another person or organization 

official permission to make, do, or own something.” (Oxford English 

Dictionary, 2014). 

A licensee is defined as:  

“One to whom a licence is granted.” (Oxford English Dictionary, 2014) 

 
These definitions of a licensee and licensor are adopted within this thesis. 
 
 
2.5.4 Forms of IP license 

 
An IP license can take one of three different forms:  

• a “pure IP license”  

• a “product or technology license”  

• a “standards license” (WIPO, 2004).  

The differences between these forms of IP license are described in Table 2.8. 
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Table 2.8 Description of the various forms of IP license (WIPO, 2004 pp.4-5) 

Type of Intellectual 
Property License 

Description 

Pure IP license A pure IP license grants permissions in respect of certain IP 

rights only (e.g. a license to practice an identified patent or to 

copy and distribute a certain work of authorship). 

Product or technology 

license 

A product or technology license for all the IP rights of any 

kind that are necessary to reproduce, make, use, market, 

and sell products based on a type of technology (e.g. a 

license to develop a new product that is protected by patent, 

copyright, trademark and trade secret law). 

 

Standards license A license may also be for all the IP rights necessary in order 

to create and market a product that complies with a technical 

standard or specification (e.g. a group of enterprises has 

agreed on a technical standard to ensure 

Inter-operability of devices—the group agrees to pool their IP 

rights and license to each other all rights each will need to 

manufacture and sell the product). 

 

 Of these three categories of IP license, this research inquiry is concerned with 

a pure IP license with specific emphasis being placed on patents as the form of 

IP. 

 

2.5.5 Commercialisation through an IP license 

This section of the literature review seeks to identify activities relating directly to 

IP licensing, so that these may be amalgamated with elements of the SGM to 

inform the NPD “process” element of the conceptual model presented in 

Chapter Three of this thesis.  
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In terms of the activities an independent inventor may need to perform in order 

to secure an IP license, the work of Lichtenthaler (2011) is particularly rich. 

Lichtenthaler (2011) outlines a three-stage process for undertaking the act of 

licensing: 

Stage 1: Identification of potential licensees 

Stage 2: Negotiation of specific terms with the potential licensee 

Stage 3: Implementation of technology transfer 

 

In a similar vein to the NPD literature, caution needs to be exercised when 

considering the three stages, in so much that they are proposed based on 

academic understanding of IP licensing at an organisational-level, rather than at 

the individual-level. Each of these proposed stages of licensing activity are now 

considered further with a view to establishing the salient points. 

 

2.5.5.1  Identification of potential licensees 

It is important to note that identifying a suitable licensee can be both a costly 

and drawn-out process (Contractor, 1981).  Lichtenthaler (2011) suggests that 

the following activities need to be performed in order to successfully negotiate 

this initial licensing stage:  

1. Identify applications for the invention – to which markets or sectors will it 

be applicable? 

2. Develop an understanding of the market into which the invention will be 

offered 

3. Use personal networks to identify licensing opportunities or gain access 

to potential licensees 
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4. Utilise market mechanisms that facilitate the matching of inventions to 

potential licensees 

In considering these points it can be argued that one and two should be 

satisfied during the scoping phase of the NPD process. Point three emphasizes 

the importance of leveraging personal networks in order to achieve an IP 

license. Point four is interesting because the market mechanisms for matching 

IP to businesses (Yet2 for example) are not typically focused upon inventor IP. 

This may be an obstacle in the NPD process that needs to be overcome.  
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2.5.5.2 Negotiation of specific license terms with the 

potential licensee 

When considering the negotiation of a license contract two issues appear 

pertinent: first, the terms and conditions of the license contract and second, the 

power balance between the licensor and licensee. These points are now 

considered.  

 

It is important that the terms and conditions of the license contract reflect the 

context in which the agreement is being considered. Anand and Khanna (2000) 

conducted an analysis into 1365 US licensing deals recorded within the 

Strategic Alliance database held by the Securities Data Company and drew the 

following conclusions:  

• If the IP rights behind the invention are weak then the financial returns 

derived from the license contract will also be low. Specifying a high 

royalty rate in this context is unlikely to result in a license agreement. 

• A licensee will only agree to high upfront investment costs if the IP 

protection offered is very robust. Demanding that a licensee meets the 

cost of tooling for example is futile unless the patent has long term 

economic value whereby the licensee can recoup their initial investment.  

• If the IP rights behind an invention are weak then the licensor (inventor) 

should seek a non-exclusive licence contract and seek multiple 

licensees. This reduces the need for other businesses to circumvent the 

patent (because they too have access to it) and improves license 

income.    

 



2.  Literature Review 
 

144 | P a g e  
  

In terms of the power balance between the licensor and licensee and the impact 

this may have on the license contract negotiation, it is possible to draw upon 

social exchange theory, which suggests a relationship between resource 

dependence, power and social exchange. The result of variations in personal 

resources coupled with interdependence is that the extent to which an actor is 

dependent upon others varies. It is this variance that gives rise to power 

inequality (Emerson, 1962).    

 

Emerson (1962) seeks to explain the phenomenon of unequal distribution of 

power further by positing that in a bi-lateral relationship, where the actors are 

labelled actor A and actor B, the power that actor A can exert over actor B is 

equal to the dependence of actor B on actor A.  We might expect therefore, that 

an independent inventor who has developed a comprehensive and desirable 

licensing proposition, including strong IP protection, will have greater power 

over the potential licensee and will therefore be in a stronger position to 

negotiate a licensing deal and favourable terms and conditions.  

 

2.5.5.3   Implementation of technology transfer 

The final stage of the licensing process is the implementation of technology 

transfer. While it is important to acknowledge this stage in the process, this 

activity occurs post-contract signature. The implementation of technology 

transfer therefore falls outside of the remit of this research inquiry and is not 

considered in detail.  
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2.5.6   Challenges in securing a signed IP license   

The academic literature identifies a number of challenges that have the 

potential to influence whether an IP license contract will be agreed.  

 

2.5.6.1 Drafting and executing a reliable license contract 

A significant challenge in securing an IP license is the extent to which the 

proposed license contract is deemed “reliable” by the parties involved. In this 

context, “reliable” is the extent to which the contract satisfies each party’s 

requirements and protects their interests by minimising opportunism and 

knowledge-leakage. Fosfuri (2006) identifies three issues that present a 

challenge when drafting and executing a reliable license contract: 

1. How to accurately specify the asset being transferred.  

2. The nature and extent of the licensor’s monitoring rights  

3. How to specify and enforce the contract.  

 

In reviewing the work of Fosfuri (2006) it is difficult to avoid the conclusion that 

drafting and executing a reliable licensing contract is enhanced if inventors 

adopt the Incomplete Contracting Model (Grossman and Hart, 1986; Hart and 

Moore, 1990; Tirole, 1999).  

 

Contract Theory examines the organisation of contractual arrangements. The 

theory is particularly focused upon contracting decisions made when the parties 

involved are subject to asymmetric information. Information asymmetry between 

parties occurs when one party possesses higher quantities, or better quality, 

information than the other party. Information asymmetry is thought to lead to 
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several problems including misinformation and opportunism. Within Contract 

Theory two contracting models are offered in response to the problems caused 

by information asymmetry: first, complete contracting and second, incomplete 

contracting (Grossman and Hart, 1986; Hart and Moore, 1990). A contract will 

be considered complete if all of the contingencies pertinent to an exchange are 

described within the contract (every eventuality is covered). By contrast, an 

incomplete contract relates to:  

“…a focus on a subset of feasible outcomes through the imposition of 

restrictions on the set of allowable contracts.” (Tirole, 1999 p. 743) 

 

Tirole (1999) suggests that an Incomplete Contracting Model is typically 

deployed when a proposed exchange is subject to one or more of the following 

transaction costs: 

1. Unforeseen contingencies 

2. Excessive contract drafting costs 

3. High contract enforcement costs 

 

While all three of these transaction costs (Williamson, 1981) seem relevant to 

this inquiry, unforeseen contingencies are viewed as being particularly relevant 

to the act of IP licensing because of the difficulty in assessing the value of an 

invention ex ante: 

 

“In practice, the parties are unlikely to be able to describe precisely the 

specifics of an innovation in an ex ante contract, given that the research 

process is precisely concerned with finding out these specifics, although 
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they are able to describe it ex post. The absence of a precise description 

raises the concern that the agent might deliver an innovation of no value 

to the principal and some mechanism must be designed that elicits the 

value of the innovation to the principal while not describing it ex ante. 

This situation is then one with indescribable contingencies” (Tirole, 1999 

p. 746)  

 

Given that there are unforeseen contingencies associated with an IP license 

contract (R&D activity will continue after contract signature) it is proposed that 

independent inventors will benefit from adopting an Incomplete Contracting 

Model when proposing the IP license to potential licensees. Inventors who insist 

that the IP license contract must resemble a complete contract (for fear of 

misinformation or opportunism) may find it difficult to agree the contract with a 

potential licensee.  

 

2.5.6.2 High transaction costs associated with the licence 

contract  

The transaction costs associated with a license contract impact upon whether it 

will be agreed. The use of Transaction Cost Theory (TCT) to analyse licensing 

decisions is widespread (Teece, 1988; Williamson, 1999; Hamilton and Wada, 

2001). Within this body of literature, Fosfuri (2006 p.1144) posits that the 

“revenue effect” is the principal metric used when parties consider entering into 

a licensing contract. The revenue effect is defined as:  
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“…the present value of the flows of money accruing to the licensor in the 

form of royalty payments, net of all possible transaction costs that bear 

on the seller of the technology.”  

 

As a rule, higher transaction costs suggest a lower revenue effect, which makes 

entering into the license unattractive (Teece, 1986; Fosfuri, 2006). In terms of 

the transaction costs associated with an IP license, Teece (1988) identifies 

three significant sources:  

1. Contracts that allow opportunistic behaviour by one party to negatively 

affect the other party.  

2. Investments required under the contract that lock a party into the 

agreement. For example, if a licensee owns the tooling the licensor 

becomes locked-in to that agreement because switching to an alternative 

licensee would mean that the tooling investment would need to be found 

again.  

3. The potential for loss of valuable and proprietary information to 

competitors. This type of knowledge-leakage is assumed to be more 

likely because the licensor becomes privy to information that might 

traditionally be kept out of the public domain.  

 

In seeking a licensor for their IP, an inventor needs to consider the impact 

transaction costs have on the attractiveness of the proposed license contract. 

While it seems beneficial for the licensor to have a complete contract that 

protects their proprietary information and prevents lock-in, it is important that the 

contract remains attractive to potential licensees. For example, in a situation 
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where the licensee is investing hundreds of thousands of pounds in hard-tooling 

for a product, it would be unreasonable to expect the company to agree that 

ownership of the tooling resides with the inventor simply because the inventor is 

concerned that they might become locked-in to the agreement. To this end it 

would be unwise to expect a complete contract to be signed. Indeed a degree of 

incompleteness in a contract seems necessary to facilitate agreement between 

the parties (Grossman and Hart, 1986).   

 

2.5.6.3  Poor or no licensing strategy   

Lichtenthaler (2011) notes that many potential licensors fail to secure a license 

because their attempts are undermined by a combination of an un-coordinated 

and poorly planned licensing strategy, and underestimation of the scale of the 

task at hand. To increase their prospects of licensing success inventors should 

plan their approach to licensees to the best of their ability. 

 

2.5.6.4 Steep learning curve 

Independent inventors may find difficulty in negotiating the extended learning 

curve required to become an effective licensor.  Lichtenthaler (2011) suggested 

that even large organisations require a minimum of two years and often in 

excess of five years of experience in IP licensing before they realised 

something akin to full their potential. While the learning period for each person 

is likely to be different, it does not seem unreasonable to assume that 

individuals who typically do not benefit from the resources and capabilities 

available to businesses may take longer to succeed with IP licensing than 
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businesses. The learning curve for independent inventors might be long and 

steep. 

 

2.5.6.5 Engagement with licensing varies across industrial 

sectors 

A further challenge for independent inventors is that approximately 80% of IP 

licenses are signed in just three industrial sectors: chemicals, 46%, computers, 

12% and electronics, 22% (Anand and Khanna, 2000). Given that these are 

high-technology industries and earlier literature (Lettl et al.,2009; Astebro, 2003) 

suggests that independent inventors habitually operate in low-technology 

industries, the potential for independent inventors to achieve licensing success 

appears somewhat constrained.  

 

2.5.6.6 Contribution to the conceptual model 

The analysis of successful inventor biographies suggests that there are 

development activities that are common across inventor development 

programmes. The view taken within this thesis is that these activities are also 

common across development programmes conducted at the organisational 

level. By analysing the academic literature relating to NPD processes at the 

organisational level it is suggested that there is a close alignment between the 

activity of successful inventors and the activity prescribed within the SGM. The 

conclusion drawn is that the activity performed by independent inventors who 

achieve IP licensing success is likely to resemble a process similar to the SGM.  
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A number of departures from the standard SGM are likely to occur because the 

process is not based upon IP licensing as the mode of commercialisation. The 

“Launch” stage of the model will need to be reconceptualised to reflect the 

context of this study.  

 

In terms of adding to the list of factors that may influence an inventor’s chances 

of licensing success, the conclusion is drawn that NPD “process effectiveness” 

should be included within the conceptual framework. The constructs of process 

effectiveness are presented below. 

 

Process effectiveness: 

• The nature of the development activities and review gates that comprise 

the NPD process 

• The sequencing of the development activities and review gates that 

comprise the NPD process. 

 

A modified SGM that is applicable to the activity of independent inventors and 

IP licensing is proposed in Chapter Three of this thesis. 

 
2.6 Synthesis of the literature and the need for a conceptual 

model 

The findings of the literature review provide justification for the direction and 

scope of this research inquiry. The integration of independent inventors as an 

innovation partner to businesses operating an OIM (specifically through IP in-

licensing) is not adequately considered. Furthermore, there is evidence that an 
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operational model (decision support system) is required to assist intermediaries 

when managing the in-licensing element of the OIM. 

 

An important conclusion drawn from the literature review is that this field of 

research is under-theorised. It has not been possible to identify a single 

coherent theory that adequately explains: first, how independent inventors 

navigate through their development programme and achieve a signed IP license 

and second, the factors that influence their prospects of success. As such, the 

literature review points to the need for an inductive approach to this inquiry. 

What is required in the context of this study are conceptual models that 

provides a coherent visual representation of what are considered to be 

potentially important theoretical insights. Detailed conceptual models are 

presented in Chapter Three of this thesis. 

 

In terms of addressing how an independent inventor achieves a signed IP 

license, the conceptual model will need to include an NPD “process” component 

(a modified SGM). Details of the modified SGM (MSGM) are presented in 

Chapter Three. To complete the required development tasks and navigate 

through the MSGM successfully, an inventor will need to utilise their personal 

characteristics, attributes, skills (soft qualities), their experience and education 

(hard qualities) and personal resources. It seems unlikely that an inventor will 

be able to navigate through the MSGM and achieve a signed IP license 

agreement by operating in a self-contained manner. In this regard, it is 

anticipated that independent inventors will display high-levels of resource 

dependence. When an inventor can no longer satisfy the demands of the 
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MSGM by drawing upon their own soft and hard qualities (because they are 

deficient in some way) they will seek resources from external sources: 

agents/organisations in the innovation system and members of their personal 

networks. It is envisaged that external resources will be acquired through either: 

economic transaction, social exchanges or a combination of the two. 

 

Figure 2.8 provides the initial conceptualisation of how an independent inventor 

develops their invention and achieves IP licensing success.    
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Figure 2.8 The initial conceptualisation of how an independent inventor 

develops their invention and achieves IP licensing success 

 

 

 

In addressing the second research question: what factors influence an 

independent inventor’s prospects of achieving a signed IP license? The 

literature review suggests that a number of independent variables may be 

influential. These independent variables can be logically organised into 

categories that correspond to those present within the initial conceptual model 

(Figure 2.8).  

• The independent inventor’s soft qualities  

• The independent inventor’s hard qualities  

• Resource availability  

• Resource acquirement capability  
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• Process effectiveness  

The influence of these categories on “licensing success” (the dependent 

variable) is summarised in Figure 2.9.  

 

The foundation for the success factors identified in Figure 2.9 is as follows: 

• The inventor’s “Hard Qualities” are shaped by the salient points derived 

from Human Capital Theory (see Section 2.3.3) 

• The inventor’s “Soft Qualities” are a product of the academic literature 

presented in the field of psychology that considers creativity. The review 

of the biographies of successful inventors presented by the Lemelson 

MIT programme is also influential in determining this list of factors (see 

Section 2.2.7.10) 

• The factors relating to “Resource Availability” are an output of the 

literature on the Innovation Systems Approach and Actor Network 

Theory.  These theories suggest that invention does not occur in a 

vacuum and that there is an interdependent relationship between the 

inventor and the external environment (see Section 2.4.14) 

• The factors that are seen to influence the inventor’s “Resource 

Acquirement Capability” are drawn from: Absorptive Capacity, Individual 

Learning Theory, Social Exchange Theory, Actor Network Theory and 

Transaction Cost Theory (see Section 2.4.14) 

• Factors relating to “Process Effectiveness” are derived from the 

academic literature on NPD models, specifically the Stage Gate Model 

(see Section 2.5.6.6) 
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Figure 2.9 Factors that may influence an inventor’s prospects of IP licensing 

success 
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In order to simplify Figure 2.9 a further model is proposed which depicts the five 

categories of independent variables impacting upon the dependent variable 

(Figure 2.10).  

 

Figure 2.10 Categories of variables that have the potential to impact upon an 

inventor’s prospects of achieving licensing success 

 

 

 
 
The following chapter of this thesis is concerned with taking these initial 

conceptualisations and transforming them into a detailed conceptual framework 

that can be tested through a programme of fieldwork.  
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CHAPTER 3: CONCEPTUALISATION 
 

The purpose of this chapter is to develop a conceptual framework that can be 

operationalised to uncover answers to the research questions: 

1. How does an independent inventor navigate through their new product 

development programme and achieve a signed IP license? 

2. What factors influence an independent inventor’s prospects of achieving 

a signed IP license? 

An important conclusion drawn from the literature review was that the level of 

theoretical development within this field of inquiry is insufficient to enable a 

deductive approach to the research to be pursued. (No evidence has been 

found of a single coherent theorisation that adequately explains the 

phenomenon under investigation.) This inquiry is therefore based upon an 

inductive approach whereby new theories are built and then subsequently 

tested through a programme of fieldwork (Eisenhardt and Graebner, 2007; 

Locke, 2007; Saunders et al, 2012).  

The literature review presented in Chapter Two ended with the presentation of 

two initial conceptualisations. In order to operationalise these models within the 

programme of fieldwork described in Chapter Four, greater detailing of the initial 

conceptualisations is required.  
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3.1 How does an independent inventor navigate through their 

development programme and achieve a signed IP license? 

The initial conceptualisation offered in Chapter Two focussed on presenting an 

outline view of how an independent inventor navigates through their 

development programme and achieves a signed IP license. It is suggested that 

the inventor navigates through an NPD “process” by drawing upon their hard 

qualities, soft qualities and personal resources (See page 152). When the 

inventor encounters an obstacle in the NPD process that they cannot overcome 

they will seek external resource inputs to help them. If the inventor navigates 

through the NPD process effectively then a signed IP license should follow. 

 

Figure 3.1 The initial conceptualisation of how an independent inventor 

develops their invention and achieves IP licensing success 
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In order to add greater detail to this initial conceptualisation, a number of sub-

questions need to be addressed. These are: 

1. What might the “process” element of the model look like?  

2. How does the environment influence the availability of “external 

resources”? 

3. How do independent inventors secure resources from sources present 

within the external environment? 

4. What does the independent inventor need do in order navigate through 

their development programme successfully?  

3.2 What might the “process” element of the model look like? 

Consideration was initially given to the notion that no definable process for 

developing an invention and subsequently licensing the IP to a third party would 

exist (a messy system). This view was disregarded however, because the 

weight of the evidence presented in the literature review suggested that there is 

some commonality between the activity of successful inventors and the activity 

contained within organisational-level NPD processes.  

 

The Stage Gate Model (SGM) (Cooper, 2008) appears to display the closest 

alignment with the activity of successful inventors (as defined by the MIT 

biographical analysis). The SGM is not however an exact fit with the 

requirements of this study. A drawback of integrating the standard SGM into the 

conceptual framework is that it depicts an NPD process where the developing 

organisation is also responsible for commercialisation through a traditional 

product launch. Given that this research inquiry is specifically concerned with IP 

licensing as the commercialisation mechanism, modifications to the standard 
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SGM are required. The most significant modification involves the integration of 

IP licensing activities into the SGM in place of the “Launch” stage. In order to 

gain insight into what these IP licensing activities might be, the work of 

Lictenthaler (2011) was interrogated. Lichtenhaler (2011) outlined three stages 

of activity that are relevant to securing an IP license: commencing with 

searching for and approaching potential licensees and concluding with 

technology transfer into the licensee. By amalgamating the work of Cooper 

(2008) and Lichtenhaler (2011), a modified SGM (MSGM) that is specific to IP 

licensing can be formed. This model is outlined in Figure 3.2. 

 

Figure 3.2  Modified SGM specific to IP licensing at an individual level 

 

In commenting upon the MSGM there are a number of points to make: first, the 

“Launch” stage present within the standard SGM has been replaced by IP 

licensing activity as defined by Lichtenthaler (2011). Second, the “build the 

business case” stage has been omitted since the inventor biographies provided 
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little evidence that this was a major concern for inventors. (The business-case 

related activity performed by inventors seems more consistent with that 

described in the “scoping” stage.) Third, while the standard SGM advocates 

formal gate assessments, the position taken within the MSGM is that these 

gates will still exist but be more akin to “individual decision gates” whereby the 

inventor decides whether to proceed to the next stage of activity or not (most 

likely quite subjectively). The MSGM defined in Figure 3.2 will be added to the 

conceptual model.  

 

3.3 How does the environment influence the availability of 

external resources?  

It is suggested that the availability of external resources is influenced by the 

environmental context in which the inventor operates. The justification for this 

assertion is the literature stream on the Innovation Systems Approach (ISA) 

which notes that the arrangement of organisations and institutions within a 

geographical territory (or industry) can encourage or retard the availability of 

resources (Edquist, 1997; Todtling and Tippl, 2005; Edquist, 2005; McKelvy, 

1997; Galli and Teubal, 1997; Lie and White, 2001; Johnson, 2001). The two 

functions of the innovation system that define the availability of external 

resources are:  

1. The supply of resources  

2. The provision of effective search processes for locating these resources 

(Jacobsson et al., 2004). 
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The availability of external resources is seen to be governed by the 

effectiveness of the innovation system in performing the two functions identified 

above.  

An inventor might also secure external resources from within their personal 

networks. The MIT inventor biographies analysed as part of the literature review 

provided a number of references to successful inventors using their personal 

networks as a source of external resources. In developing the conceptual model 

an inventor’s personal networks are added to organisations and agents within 

the innovation system as a potential source of external resources. 

It is important to reiterate that the availability of resources within the external 

environment is only important if it is accepted that an independent inventor will 

seek to acquire external resources at some stage during their development 

programme. There are a number of important points that support this assertion: 

first, it is thought that independent inventors will display high-levels of resource 

dependence (Pfeiffer & Salancik, 1978). Inventors cannot be expected to 

command sufficient personal resources and capabilities to navigate through 

their NPD process in a self-contained way. Inventors will probably need to 

acquire external resources to be successful. Second, inventors will need to 

draw upon external resources because product development is an 

interdependent activity where engagement with organisations, agents and 

personal networks is important to success. This is consistent with the ISA 

(Edquist, 2005) and Actor Network Theory (ANT) which suggest that invention 

development cannot occur in a vacuum. Other actants (human and non-human 

resources) are always required (Latour, 1987).  
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It is concluded that the environmental context in which the inventor operates is 

important because it dictates the availability of the external resources required 

to navigate through the NPD process (MSGM) effectively. Moreover, external 

resources will be necessary because NPD is an interdependent discipline and 

inventors are likely to display high-levels of resource dependence. The sources 

of external resources will be agents and organisations within the innovation 

system and members of the inventor’s personal networks. 

3.4 How does the inventor secure resources from within the 

environment? 

The independent inventor is thought to navigate through their NPD process 

(MSGM) using their soft qualities, hard qualities and personal resources. It is 

thought that they will seek to acquire resources from the external environment 

under two conditions: 

1. When their personal resources and capabilities are insufficient to 

overcome an obstacle they face when navigating through the MSGM 

2. When the inventor believes that it is more beneficial to them to obtain 

external resources than it is to perform a task themselves.  

There appears to be two-mechanisms through which inventors can acquire 

external resources: social exchanges and economic transactions. The use of 

social exchanges is consistent with ANT and Social Exchange Theory (SET). 

The use of economic transactions is analogous with SET and Transaction 

Cost Theory (TCT). Both of these mechanisms for securing external 

resources from within the external environment are now considered.  
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3.4.1   The use of social exchanges to secure external 

resources 

ANT seems useful in the context of this research inquiry because it contains a 

description of a socially orientated mechanism for securing externally hosted 

resources. Within ANT it is proposed that the development of any artefact (an 

invention in this instance) should be analysed not only in the context of the 

individual driving it forward, but also with reference to the additional actors who 

contribute to the inventions development and commercialisation (Miettinen, 

1999). These actors form a network that supports the development of the 

invention. In the context of ANT, an actor can be thought of as a resource of 

either a human or non-human variety (Callon and Latour, 1981).  

In order to generate a network that supports the development of an invention, 

linkages or “associations” must be formed between actors (Miettinen, 1999). 

The mechanism through which actors are enrolled within the network is socially 

driven and referred to as: “translation”. Brown (2002 p.3) defines translation as: 

“…the process of making connections, of forging a passage between two 

domains, or simply as establishing communication.” Callon (1986) suggests that 

four stages of translation exist: problem identification, gaining actor interest, 

enrollment and mobilisation of allies. Negotiation of these translation stages is 

typically achieved through the use of: persuasive acts, negotiations and 

coercion (Callon, 1986). The enrolment of external resources is therefore seen 

to be achieved through social exchanges. 
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Within SET it is suggested that securing resources is contingent upon a “social 

exchange” taking place. The success of the social exchange is influenced by 

two social dimensions: cooperation and social capital (Chassagnon and Audran, 

2011). Social capital and cooperation are interesting because they are not skills 

or qualities possessed by an inventor. They exist exclusively within the 

relationship between parties. Cooperation is thought to be the product of three 

dimensions: trust, repute and mutual identification (Cohen and Prisak, 2001). 

Social capital comes in two forms, however in the context of this inquiry only 

Bridging Social Capital is relevant. Bridging Social Capital refers to associations 

with the external environment where benefits are derived from weaker, but more 

expansive ties (Gittell & Vidal, 1998; Oh et al., 1999; Putnam, 2000). The 

constructs of bridging social capital are: generalised trust, institutional trust and 

associational activity (Dakhli and De Clercq, 2004). 

Based on the principles of ANT and SET, it is proposed that resources present 

within the external environment may be obtained by the independent inventor 

using social exchanges.  

 

3.4.2 The use of economic transactions to secure external 

resources 

Inventors may also seek to acquire the external resources they require through 

economic transactions. Williamson (1981) defines a transaction as the process 

whereby goods or services are transferred between independent units. When 

an inventor considers whether they should purchase resources from within the 

external environment (or proceed using what they have) the decision they face 
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is similar to the “make or buy decision” described by Williamson (1981). In this 

regard, it is suggested that the inventor’s decision to perform an economic 

transaction to acquire external resources is influenced by the scale of the 

transaction costs that act as a friction on the exchange. The higher the 

transaction costs the lower the likelihood of the inventor participating in the 

market. An inventor may opt to undertake an economic transaction, if they 

believe the associated transaction costs are acceptable. 

In conclusion, independent inventors have the option to acquire resources from 

the external environment. Resource acquirement will take place using two 

mechanisms: social exchanges and/or economic transactions.  

 

3.5 What does the independent inventor need to do in order 

navigate through their NPD programme successfully? 

The primary role of the independent inventor is to navigate through the NPD 

“process”. A signed IP license should occur if the evidence produced within the 

NPD process meets the licensee’s requirements. Close adherence to the 

MSGM is thought to be beneficial because it will encourage the production of 

evidence that demonstrates to potential licensees that development milestones 

have been satisfied.   

In order to navigate through the NPD process (MSGM), the inventor will draw 

upon their hard qualities, soft qualities and personal resources. It is thought that 

the inventor will not possess all of the resources and capabilities required to 

achieve successful passage through the MSGM. As a result, they can be 

considered to be resource dependent. The inventor has the option to overcome 

gaps in their personal resources and capabilities by acquiring additional 
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resources from agents and organisations located within the external 

environment or members of their personal networks. To identify the external 

resources required for their programme the inventor will be reliant upon the 

effectiveness of the innovation system (signposting function) and their own 

potential absorptive capacity (Zahra and George, 2002). The acquisition of 

external resources will be achieved by the inventor using social exchanges 

and/or economic transactions. Social exchanges include: negotiating assistance 

from their family, friends or colleague or seeking guidance from a 

knowledgeable individual (Homans, 1958; Blau, 1964; Emerson, 1976; Adler 

and Kwon, 2002; Chassagnon and Audran, 2011). Economic transactions 

involve the inventor purchasing the required resources from an external 

provider (agent or organisation).  

 

It is suggested that depending upon the nature of the resource acquired, the 

resource may be applied directly to the NPD process by the provider or 

indirectly applied by via the inventor.  

 

Upon acquiring the external resources required, the inventor needs to deploy 

them effectively with their development programme. Their capacity to do this is 

dependent upon their absorptive capacity – specifically their assimilation 

capability (Cohen and Levinthal, 1990; Zahra and George, 2002) and their 

individual learning capability (Ashworth et al., 2004).  

 
A detailed conceptual model that illustrates how an independent inventor 

navigates through their development programme and achieves a signed IP 
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license is offered in Figure 3.3. The additions to the original conceptualisation 

are:  

• Detailing of the “process” element of the conceptual model as a MSGM. 

• The identification of organisations and agents as the sources of external 

resources within the innovation system 

• Recognition that social exchanges and economic transactions are the 

mechanisms through which external resources will be acquired 

• Acknowledgment that an inventor’s personal networks may be an 

additional source of external resources  

• Identification that resource inputs will be applied either directly to the 

NPD process or indirectly applied to the process through the inventor. 
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Figure 3.3  A conceptual model detailing how an independent inventor 

navigates through their development programme and achieves a signed IP 

license 
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3.6 What factors influence an independent inventor’s 

prospects of achieving a signed IP license? 

The second research question is concerned with identifying the factors that 

influence an inventor’s chances of achieving a signed IP license. Identification 

of these factors is important because they will form the basis of the operational 

model (decision support system) developed as an output of this inquiry. To 

establish a coherent view of influential factors a number of sub-questions need 

consideration: 

 

1. What are the soft qualities (personal characteristics, attributes and 

skills) an independent inventor needs to possess in order to 

successfully navigate through the development process and license 

their IP? 

2. What are the hard qualities (experience and education) an 

independent inventor needs to possess in order to successfully 

navigate through the development process and license their IP? 

3. Which factors determine the effectiveness of the “process” element 

of the model?  

4. What factors affect the availability of external resources? 

5. What factors influence the inventor’s resource acquirement 

capability? 
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3.7 What are the soft qualities (personal characteristics, 

attributes and skills) an independent inventor needs? 

The proposition is made that an inventor’s personal characteristics, attributes 

and skills (soft qualities) will influence their prospects for IP licensing success. 

The academic literature reviewed in Chapter Two points to a number of 

personality traits that may be influential in the context of this study. Astebro et 

al., (2007) identified that independent inventors display greater-levels of: 

optimism, self-confidence, risk seeking and opportunity spotting than the 

average person. While it might be that these characteristics are true of all 

inventors, and may ultimately have no bearing on their propensity for achieving 

licensing success, it appears worthwhile investigating whether possessing these 

characteristics in greater or lesser quantities affects the licensing outcome.  

A review of the biographies of 66 inventors, profiled by the Massachusetts 

Institute of Technology (MIT) as part of the Lemelson-MIT programme also 

revealed a number of common personal characteristics and attributes of 

successful inventors that are carried forward into the conceptual model. First, 

inventors who go on to achieve commercial success display high-levels of 

determination and resilience. The ability to overcome set-backs is seen as 

potentially important to an inventor’s prospects for realising IP licensing 

success. Second, successful inventors often appear to have an inventive 

disposition whereby they invent on a relatively frequent and continuous basis 

(often from a relatively young age.) An inventive disposition may be important in 

that it encourages invention and builds personal experience specific to this 

creative endeavour. This adds to the inventor’s human capital. Third, inventors 

who achieve commercial success appear to have a bias towards science, 
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technology, engineering and mathematics (STEM) disciplines. This may be 

useful when inventing and developing physical products. 

In considering an inventor’s ability to obtain the external resources required to 

support their development programme, two further attributes are considered to 

be important: first, the inventor’s ability to identify externally hosted resources 

within the external environment. This is their potential absorptive capacity 

(Zahra and George, 2002).  Potential absorptive capacity is important because 

determines whether the inventor is able to locate the external resources needed 

for their development programme. If resources cannot be identified they cannot 

be obtained. This hinders the inventor’s chances of success. The second 

attribute is the inventor’s capacity to absorb and assimilate new knowledge so 

that it can be used effectively within the development programme. This is their 

assimilation capability (Zahra and George, 2002).   

Finally, some inventors are thought to be more dependent upon external 

resources than others. It is suggested that the more resource dependent 

(Pfeiffer & Salancik, 1978) an inventor is the less likely they are to succeed. 

This assertion is made on the basis that having personal control over resources 

is more effective than seeking to acquire resources from organisations, agents 

and members of personal networks.    
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3.8 What are the hard qualities (experience and education) an 

independent inventor needs? 

Following on from the literature review, a particularly important consideration 

appears to be the independent inventor’s level of human capital (Becker, 1964). 

The proposition carried forward from the literature review is that higher-levels of 

human capital, both individual-specific and industry-specific (Dakhli and De 

Clercq, 2004), will improve the independent inventor’s prospects of licensing 

success. This proposal is made on the basis that studies have linked higher 

levels of human capital with increased financial success (Gimeno et al., 1997; 

Coleman, 1988) recognising and developing opportunities (Shane, 2000; 

Davidson and Honig, 2003; Shepard and DeTienne, 2005); and, acting as a 

stimulus for innovation (Dakhli and De Clercq, 2004). All of these factors are 

potentially important in the context of this study.  

In terms of individual-specific human capital, higher levels of educational 

attainment have previously been linked to an improved capacity to realise 

financial reward (Becker, 1964; Bruderl et al., 1992; Cooper et al., 1994; 

Gimeno et al., 1997; Marvel and Lumpkin, 2007). Given that realising a financial 

return on invention is the output sought by the inventor, the notion that higher-

levels of educational attainment will impact positively upon the inventor’s 

prospects for licensing success appears theoretically sound. This necessitates 

its inclusion as a factor within the conceptual model. A proposal is also made 

that a close alignment between the discipline in which the inventor is qualified 

and their field of invention is desirable. This is scenario is thought to enhance 

the inventor’s industry-specific human capital (Dakhli and De Clercq, 2004). The 
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greater the inventor’s knowledge in a given field, the more likely they are to 

develop something that resolves industry problems. 

Sources of individual-specific human capital also appear important in the 

context of this study. Previous studies suggest a link between certain forms of 

experience and economic success (Becker, 1964). In terms of the types of 

previous experience that may be important, several proposals are carried 

forward into the conceptual model: first, independent inventors who have gained 

experience, skills and knowledge through employment in the field in which they 

are inventing should be more successful in realising a signed IP license than 

their counterparts. These individuals have higher-levels of industry-specific 

human capital (Dakhli and De Clercq, 2004). Industry-specific human capital is 

important because it provides insight into current problems that require a 

solution. In this respect the inventions pursued should be relevant to industry 

needs. Moreover, industry specific human capital appears to facilitate resource 

acquisition and improves access to potential licensees. (Knowing where to 

obtain resources and who to approach with an invention is assumed to be 

valuable.) Finally, independent inventors who have previous experience of NPD 

should be more successful in realising a signed IP license. This point relates to 

the notion that lessons learned from previous development programmes can be 

applied to current programmes thereby increasing the probability of achieving 

licensing success (Lynn et al., 1999). 
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3.9 What factors determine how effective the “process” 

element of the model is?  

It is suggested that the more closely the inventor’s NPD process aligns with the 

MSGM the more likely the inventor will be to achieve IP licensing success. This 

view is adopted because close adherence to the MSGM allows the production 

of evidence that demonstrates satisfactory completion of development 

milestones. In addition, it is thought that because the MSGM is based upon a 

widely adopted organisational-level NPD process the evidence produced will 

align better with potential licensee requirements.  

With reference to the final stage of the MSGM, the key metric used by parties 

when giving consideration to entering into a license agreement is known as the 

revenue effect. The revenue effect can be defined as: “…the present value of 

the flows of money accruing to the licensor in the form of royalty payments, net 

of all possible transaction costs that bear on the seller of the technology” 

(Fosfuri, 2006 p.1144). As a general rule, higher transaction costs suggest a 

lower revenue effect, which makes entering into the license unattractive (Teece, 

1986; Fosfuri, 2006). Inventor’s that are able to structure the licensing contract 

so that transaction costs are minimised for both parties are more likely to 

succeed in securing an IP license. This means that inventors may have to 

accept that an Incomplete Contracting Model (Grossman and Hart, 1986) is 

beneficial despite potential concerns regarding opportunism and knowledge-

leakage. 
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3.10 What factors affect the availability of external resources? 

An independent inventor’s prospects for identifying and then acquiring 

resources from the external environment are contingent upon the effectiveness 

of the innovation systems in fulfilling two functions: supplying resources and 

signposting parties to those resources. Variations in regional and sectoral 

innovation systems are thought to influence an inventor’s prospects for licensing 

success.  The quality and extent of the inventor’s personal networks also seems 

to dictate the degree to which external resources are available to the inventor. 

 
3.11 What factors influence resource acquisition? 

External resources can be acquired through either: social exchanges and/or 

economic transactions. The factors that influence an inventor’s capacity to 

acquire resources through these mechanisms are discussed over the following 

pages. 

3.11.1 Resource acquisition through social exchanges 

An inventor’s capacity to acquire resources through social exchanges is 

influenced by their translation skills. This is consistent with ANT. The 

possession of high-level translation skills (persuasion, coercion and negotiation) 

is thought to enable an inventor to obtain resources from within a network of 

“actants” using social exchanges. This enhances the development programme. 

Persuasion, coercion and negotiation are therefore added to the conceptual 

model. 
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In accordance with SET, inventors who display high-levels of cooperation and 

those who can infuse their external relationships with high-levels of social 

capital will be able to acquire external resources through social exchanges. The 

extent to which an inventor is cooperative is determined by their capacity to 

trust others; their personal reputation and their capacity to encourage others to 

identify with their development programme (make them believe that it is 

worthwhile). These factors are now elaborated upon.  

 

The level of trust present within a relationship dictates the type of resources that 

can be exchanged (Bouty, 2000). In a relationship where a high degree of trust 

is present (identification based trust) (Lewicki and Bunker, 1996) the resources 

exchanged are likely to be valuable, unambiguous and tacit. Inventors who build 

identification based trust in a relationship are able to foster greater cooperation 

and able to obtain valuable resources from external resource providers through 

social exchanges (Chassagnon and Audran, 2011).  

Inventors with a good reputation should be effective in developing cooperative 

links. This is because the inventor’s reputation is used by others as a guide to 

how they will behave in the future (Chassagnon and Audran, 2011). A good 

reputation is seen by others as a sign that opportunistic behaviour will not be 

pursued during the association. This encourages cooperation between parties 

and facilitates resource acquisition through social exchanges. 

 

Mutual identification is also a critical component of cooperation. It is suggested 

that inventors who are able to successfully encourage others to identify with 

their invention (by making them believe it is worthwhile socially or financially) 
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will have more cooperative relationships whereby the social exchange of 

resources is plausible.  

 

An inventor’s ability to generate relationships infused with high-levels of bridging 

social capital also influences the extent to which resource acquisition through 

social exchanges is possible. Generalised trust and institutional trust are the 

key components of bridging social capital. Dissecting these constructs is 

important to the operationalization of the conceptual framework. According to 

Rousseau et al., (1998) generalised trust is comprised of: first, calculus based 

trust and second relational based trust. Calculus based trust is the rational 

selection of exchange partners using objective information. Relational based 

trust meanwhile is generated via repeated interaction that yields emotional ties. 

Institutional based trust is the second component of bridging social capital. 

Institutional based trust is essentially the trust the inventor has in the 

organisations within society. Higher levels of institutional based trust will result 

from the inventor perceiving that organisations perform effectively in arbitrating 

exchanges while protecting them from transgressions (Dakhli and De Clercq, 

2004).  

 

Inventors who display high levels of institutional based trust and generalised 

trust are thought to be more capable of securing external resources through 

social exchanges. These factors are added to the conceptual model. 

 

Associational activity is also important in generating Bridging Social Capital. 

Associational activity refers to the willingness of a person to actively participate 
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in membership and voluntary associations (Knack and Keefer, 1997). 

Associational activity is seen as beneficial because it extends social ties and 

person-to-person contact time that fosters social capital (Dakhli and De Clercq, 

2004). The potential benefit to inventors of engaging with other people and 

organisations resides in the notion that such behaviour can yield access to 

resources (Dakhli and De Clercq, 2004). Inventors who display high-levels of 

associational activity are more likely to have relationships infused with a good 

degree of social capital. This assists the inventor in securing resources from the 

environment using social exchanges. Associational activity is therefore added to 

the conceptual model.   

3.11.2 Resource acquisition through economic 

transactions 

Inventors may seek to obtain external resources through economic 

transactions. In this respect transaction costs are thought to influence an 

inventor’s ability to acquire externally hosted resources. Transaction costs can 

take many forms, but the following seem relevant to this research inquiry: 

information and search costs, bargaining costs, and policing and enforcement 

costs (Williamson, 1981). The proposition is made that inventors who accept the 

presence of transaction costs but are able to manage them effectively will be 

more likely to succeed with IP licensing. In this respect the following points are 

potentially important:  

1. Higher levels of industry specific human capital are seen to reduce 

search and information costs because the inventor possesses greater 

insight into the location of resources. 
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2. Inventors with greater financial resource and high-level negotiation skills 

may be less concerned with the bargaining costs associated with 

transactions. 

3. Inventors who accept that contracts are necessarily incomplete, and 

acknowledge that the potential for opportunism and knowledge-leakage 

is omnipresent, will feel less inclined to police contracts that can never be 

completely secure. 

Finally, it is also thought that the personal financial resource possessed by an 

independent inventor will affect their capacity to obtain resources through 

economic transactions. The capacity to manage transaction costs and the 

personal financial resources held by the inventor are added to the conceptual 

model.  
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3.12 Summary of factors that have the potential to influence an 

independent inventor’s prospects for achieving IP licensing 

success 

The literature review presented in Chapter Two enables factors that are 

believed to impact upon an independent inventor’s prospects for IP licensing 

success to be identified. It is suggested that five categories of success factors 

seem influential: 

1. Independent inventor soft qualities (personality, characteristics, attributes 

and personal resources) 

2. Independent inventor hard qualities (education and experience) 

3. Process effectiveness 

4. Resource availability 

5. Resource acquirement capability 

 

Figure 3.4 provides a visual summary of the factors that are believes to 

influence an inventor’s prospects of IP licensing success. At the centre is the 

dependent variable “licensing success”. The independent variables are 

arranged within five categories. While Figure 3.4 suggests that all five of these 

success factor categories impact upon the dependent variable in some way, no 

explanation is offered as to how these different elements interact. With this in 

mind a further model is offered (Figure 3.5). This model proposes how the five 

different success factor categories interact with each other to result in licensing 

success being achieved. 
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Figure 3.4  Factors that appear to influence an independent inventor’s 

prospects of achieving a signed intellectual property license  
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Figure 3.5 Model that depicts how the five success factor categories interact 

to affect an independent inventor’s prospects for realising a signed IP license 

contract 

 

 

 

In describing Figure 3.5 the following points are made: first, the inventor’s 

prospects of licensing success are thought to be directly influenced by the 
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effectiveness of the process the inventor goes through. The purpose of this 

process is to produce evidence that convinces a potential licensee to enter into 

an IP license contract. In the context of this study, an effective process yields a 

signed IP license agreement. The effectiveness of the process is thought to be 

a product of its structure and its resource inputs. In terms of structure, it is 

thought that a process that adheres closely to the MSGM will enhance 

prospects for success. Resource inputs into the process are influenced by the 

inventor’s soft qualities, hard qualities and personal resources. Close alignment 

between the inventor’s hard qualities and their field of invention is assumed to 

be advantageous.  

In addition to relying upon their personal capabilities and resources to navigate 

through the process, an inventor has the option to draw upon resources from 

within the external environment. The ability to leverage externally hosted 

resources is dependent upon: first, the availability of the required resources in 

the external environment. The second important factor is the inventor’s resource 

acquisition capability. This denotes the inventor’s capacity to obtain resources 

from the external environment. The third important issue is the inventor’s 

absorptive capacity and individual learning capability which enables important 

resources to be identified within the external environment, acquired and 

deployed effectively within the NPD process.   
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3.13 Concluding remarks 

The purpose of this chapter was to take the outputs of the literature review 

process, expand upon them and develop a conceptual framework that can be 

operationalised to test its value. Three conceptual contributions have been 

made within this chapter: first, a model that depicts how independent inventors 

navigate through their development programme and achieve a signed IP license 

(Figure 3.3). The second conceptual contribution is the identification and 

categorisation of factors that have the potential to influence an inventor’s 

prospects for realising IP licensing success (Figure 3.4). The final contribution is 

a model that describes how the five success factor categories interact in order 

to result in a signed IP license (Figure 3.5).   

Chapter Four offers a detailed description of the methodological selection and 

research methods employed within this inquiry to test the models developed 

here. 
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CHAPTER 4: METHODOLOGY 
 
 
The purpose of this chapter is to present details of how the conceptual 

framework documented in Chapter Three was operationalised. The chapter 

commences with a brief summary of the context within which this research 

inquiry was performed. This section is followed by a review of the research 

philosophy that guides the inquiry: critical realism. The two-stage research 

design for the inquiry is then presented before a review of each of the individual 

research methods used is detailed. The chapter concludes with a discussion 

concerning the commensurability of the various research methods, both with 

each other and with the selected research philosophy. Figure 4.1 offers a 

graphical description of the structure of Chapter Four.  

 

Figure 4.1 The structure of the methodology chapter 
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In describing the context within which this research inquiry was undertaken it is 

relevant to consider some of the issues currently impacting upon UK 

management research. These issues are important because as a piece of 

management research they influence the research design for the inquiry. 

 

A definition of management research is provided by Worrall (2005 p.252) who 

suggested that it is: 

“…a process for the production of knowledge that is useful in the task of 

managing, where knowledge is justified belief.”  

 

Over the last decade or so, the field of management research has been subject 

to criticism. Pettigrew (2001 p.S61) was particularly forthright in his views on UK 

management researchers and the contribution they make: 

“If the duty of the intellectual in society is to make a difference, the 

management research community has a long way to go to realise its 

potential.” 

 

At the heart of the criticism levelled at UK management research are three 

issues (Pettigrew, 2001): 

1. The need for management researchers to think holistically and act in a 

holistic manner. 

2. The need for management researchers to pursue research that meets 

scholarly standards for rigour and relevance. 

3. The need for management researchers to re-establish links to the social 

sciences and users of management research (organisations). 
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Following on from these criticisms, calls were made for management 

researchers to be more reflexive by asking them to appraise: first, the way in 

which they think about management research and second, the way in which 

they perform management research activity (Starkey and Madan, 2001; 

Johnson and Duberley, 2003; Worrall, 2005).  

 

While all three of the criticisms raised by Pettigrew (2001) are seen as 

fundamental to improving the standard of UK management research, it is the 

second of these criticisms that is focussed upon here. Clearing the “double 

hurdle” of relevance and rigour is a fundamental marker of research quality 

(Worrall, 2008), however too few management research outputs satisfy both 

criteria. Perhaps surprisingly, it is the relevance of management research that is 

under greatest scrutiny. There is a perception that too much attention is given 

by management researchers to publication in rigorous: “…A-rated scholarly 

journals…” at the expense of conducting research that is relevant to those 

individuals managing organisations (Pettigrew, 2001 p. S69). Top journals are 

seen to perpetuate the preference for rigour over relevance amongst UK 

management researchers.  

 

The message for novice researchers (and experienced researchers too for that 

matter) is clear. To be credible, research outputs need to satisfy both the rigour 

and relevance criteria.  In the context of this research inquiry the importance of 

producing relevant research has been discussed at length in Chapter One 

Section 1.2.4. It has been argued that this inquiry is most aptly described as 

applied management research driven primarily by a genuine industry need to 
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manage the interface between organisations and independent inventors more 

effectively. Within this chapter emphasis is placed on showing how the 

accepted academic standards for rigour were met.  

 

As well as the need to conduct rigorous research, other criteria also impacted 

upon the research design. First, this is a piece of unfunded research and as a 

consequence there are financial restrictions that place limitations upon the 

research methods used and their deployment. Second, the activity performed 

by inventors is often subject to issues of disclosure and confidentiality that 

influence the research design. Both of these issues are expanded upon when 

providing the justification for the research methods selected. 

 

The next section of this chapter is dedicated to the identification of the research 

philosophy that guides this inquiry. 

 

4.1  The critical realist philosophy 
Critical realism (CR) occupies a position between the positivist and 

constructionist paradigms, and as such shares some of the features of these 

traditional research philosophies. Within CR it is suggested both that the world 

is socially construed (as opposed to constructed) and that there is an 

independent reality, which may be known. The position occupied by CR is 

rationalised by suggesting that there is a limit to which the world is socially 

constructed, and that on occasion independent reality pierces this socially 

constructed view. This shatters our existing socially constructed knowledge 

(Easton, 2010). 
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Within CR there is the belief that reality is made up from two constituent 

dimensions, first: an intransitive dimension which is comprised of 

independent objects, entities, structures and mechanisms. Second, a 

transitive dimension that comprises of human generated theories, 

explanations, discussions and experiences (Bhaskar, 1978). The role of the 

critical realist researcher is to develop the theories that explain the 

independent reality (causation) of the identified event (Danermark et al., 

2002).  

The view of reality adopted by critical realists paves the way for a defining 

characteristic of CR: a stratified ontology consisting of empirical, actual and real 

strata (Bhaskar, 1978). The “real” is defined as: “…whatever exists, be it natural 

or social, regardless of whether it is an empirical object for us, and whether we 

happen to have an adequate understanding of its nature” (Sayer, 2000 p.11). 

The “real” domain is where objects or entities exist, likewise their structures and 

powers. The “actual” domain is where the events that result from activated 

objects or entities occur. The “empirical” domain is what is experienced. This 

experience maybe insight into the “real” or the “actual”; however it may be 

difficult to know which domain is actually being experienced (Sayer, 2000). 
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Figure 4.2 The stratified critical realist ontology (Mingers, 2004 p.94) 

 

What follows from the belief in a stratified ontology, is that critical realists make 

a distinction between the world and our thoughts and experience of it (Sayer, 

2000). In essence, while an independent reality is thought to exist, CR suggests 

that accessing or experiencing this reality may prove difficult (Collier, 1990).    

 

In summarising CR eight fundamental assumptions can be drawn. These are 

presented in Table 4.1 (Sayer 1992, p.5) 
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Table 4.1 Eight fundamental assumptions of critical realism 

 
1. The world exists independently of our 

knowledge of it. 
 
 

 
2. Social science must be critical of its 

object. In order to be able to explain 
and understand social phenomena 
we have to evaluate them critically 
 

 
3. Knowledge develops neither wholly 

continuously, as the steady 
accumulation of facts within a stable 
conceptual framework, nor 
discontinuously, through simultaneous 
and universal changes in concepts. 
 

 
4. There is necessity in the world; 

objects—whether natural or social—
necessarily have particular powers 
or ways of acting and particular 
susceptibilities. 

 
5. The world is differentiated and 

stratified, consisting not only of events, 
but objects, including structures, which 
have powers and liabilities capable of 
generating events. These structures 
may be present even where, as in the 
social world and much of the natural 
world, they do not generate regular 
patterns of events. 

 
6. Social phenomena such as actions, 

texts and institutions are concept 
dependent. We not only have to 
explain their production and 
material effects but to understand, 
read or interpret what they mean. 
Although they have to be 
interpreted by starting from the 
researcher's own frames of 
meaning, by and large they exist 
regardless of researchers' 
interpretation of them. 
 

 
7. Science or the production of any kind 

of knowledge is a social practice. For 
better or worse (not just worse) the 
conditions and social relations of the 
production of knowledge influence its 
content. Knowledge is also largely 
linguistic and the nature of language 
and the way we communicate are not 
incidental to what is known and 
communicated. Awareness of these 
relationships is vital in evaluating 
knowledge. 
 

 
8. Our knowledge of the world is 

fallible and theory-laden. Concepts 
of truth and falsity fail to provide a 
coherent view of the relationship 
between knowledge and its object. 
Nevertheless knowledge is not 
immune to empirical check and its 
effectiveness in informing and 
explaining successful material 
practice is not mere accident. 

 

Easton (2010 p.122) suggests that CR seeks the answer to the question: “what 

caused those events to happen?” In seeking to provide an explanation for a 

given event, critical realists are initially required to propose a number of 

competing explanations before selecting the most appropriate. 
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 The adopted explanation is then made available for revision through a process 

of “…presentation and critique.” (Easton, 2010 p.122)   

 

In terms of its epistemological position, CR suggests that when “mechanisms” 

function in the real domain they trigger “events” to occur in the actual domain. 

These events may be observed and experienced in the empirical domain. The 

effect is that the critical realist researcher is limited in their capacity to effectively 

observe the event because they are in effect interpreting between the actual 

and empirical domain. While it is not impossible that a critical realist researcher 

can observe the real and actual domains directly, such observations will not be 

possible in all situations (Bhaskar, 1978; Sayer, 2000).  

 

The impact of the gap between the event (actual domain) and researcher 

observations (empirical domain) is that research observations are imperfect. 

Research is very unlikely to result in full comprehension of a social situation 

(Archer et al. 2013). Differing explanations (theories) concerning an event must 

be developed by the researcher and then critically appraised by experts or other 

researchers. This process enables different perspectives on the explanations to 

be integrated into the research process which results in an understanding 

(albeit limited in scope) of the real world (Woodside & Wilson, 2003; Woodside, 

Pattinson, & Miller, 2005).  

 

A number of important terms require definition in order to understand some of 

the points raised previously, namely: objects and entities, causal powers and 
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liabilities, events, emergence, necessary and contingent relations, contingency 

and mechanisms. Each of these terms is now discussed in turn. 

 

4.1.1 Objects and entities 

Objects and entities are the components from which theories and explanations 

are constructed. Within CR objects and entities may take a number of forms, 

such as: people, resources, relationships, ideas and inventions (Archer et al., 

1998).  

 

4.1.2 Causal powers and liabilities 

Within the CR approach, objects and entities are thought to possess causal 

powers and liabilities. A causal power is viewed as being the capacity to: make 

something happen, produce something, generate or create something, or 

determine something. A liability is vulnerability to the activity of other objects or 

entities (Sayer, 1992).   

 
4.1.3 Events 
The CR approach is concerned with investigating events. These events are 

observable behaviours performed by an object or entity. Observations can be 

made at the point they occur or by focusing on historical accounts of the event. 

Within CR emphasis is placed upon identifying the process and order of 

incidents that result in the occurrence of the event. (Bhaskar, 1978) 
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An interesting feature of CR is that non-events are valued. For example, if a 

certain outcome was expected, but did not occur this is of importance and 

requires an explanation to be tabled (Easton, 2010). 

 

4.1.4 Emergence 
CR is synonymous with ontological emergence (Pratten, 2013). The principle of 

emergence is based on the notion that entities or objects (people, organisations 

and so forth) can be analysed at numerous levels of aggregation. The 

properties possessed by an object or entity at a higher-level of aggregation may 

have emerged from a lower-level and are therefore not predictable by 

investigating the properties at that higher-level (Bhaskar, 1978). Bhaskar (1986 

p.104) argues that:    

“…although social phenomena are conditioned by and dependent upon 

and only materially manifest in natural phenomena, they are 

nevertheless not only taxonomically, but causally and so ontologically (as 

well as epistemologically) irreducible to them”  

 

What follows is that when selecting the level of analysis for a research 

programme, a critical realist accepts that accessing other levels of aggregation 

may be difficult. This places limitations on the research inquiry (Archer et al,. 

1998).  

 

4.1.5 Necessary and contingent relationships 

The CR approach suggests that in analysing an event, relationships may exist 

between entities. Relationships fall into two categories, first: necessary 

relationships, which are relationships where the actions of one entity will affect 
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another entity. In the context of this inquiry the relationship between an inventor 

and an invention is a necessary relationship because an invention cannot exist 

without an inventor. A contingent relationship is defined as when: “It is neither 

necessary nor impossible that they (entities) stand in any particular relation” 

(Sayer, 1992, p.89). A contingent relationship between entities denotes that the 

actions of one entity may affect the other entity.  

 

In developing theories to explain an event, CR calls for relationships between 

entities to be articulated as an arrangement of necessary and contingent 

relationships. The extent to which the theory is generalizable is dependent upon 

the presence of necessary relationships. A theory that comprises exclusively of 

contingent relationships would yield a unique explanation each time and as 

such would not be generalizable (Sayer, 1992; Wai-chung Yeung, 1997). CR is 

concerned with distinguishing between the nature of relationships so that the 

scope of the theories developed can be categorised as being general or 

particular.  

 

4.1.6 Contingency 

Contingency relates to the external environment and its impact on the event 

being studied. While a research context suggests that the external environment 

may impact on the event being studied, contingency refers to a better defined 

version of context whereby causal relationships between entities are defined 

(Sayer, 2000). As such it states not only if the external environment impacts 

upon the event, but also how it impacts on the event. 
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4.1.7 Mechanisms 

Mechanisms are the ways in which entities and objects utilise their powers and 

liabilities to instigate an event to occur (Easton, 2010) or more ambiguously: 

“nothing other than the ways of acting of things” (Bhaskar, 1978. p. 14).   

 

4.1.8 Incorporating the principles of critical realism into this 

research inquiry 

The use of CR within this research inquiry impacted upon the research design 

adopted for this inquiry. The implications of adopting CR are considered in 

detail over the following paragraphs. 

 

4.1.8.1 What are the entities that define this field of 

research? 

In the context of this research inquiry a number of objects and entities can be 

identified, including: the independent inventor, resources, organisations and 

institutions that shape the innovation system, and mechanisms that enable the 

transfer of resource between objects and entities. Within the scope of this 

inquiry it is important that the relationships between these entities and objects 

are defined along with the powers and liabilities they wield.  

4.1.8.2 Focus on process and ordering 

CR is heavily focussed on identifying the process and logical ordering of 

incidents that ultimately result in the event being studied. Consistent with the 

research objectives for this study, emphasis was placed upon detailing how 
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independent inventors develop their inventions and subsequently license their 

IP. 

4.1.8.3 Incorporation of a validation phase 

A cornerstone of CR is the requirement for third party expert critique of possible 

explanations and theories developed in response to the research question. To 

fulfil this requirement a validation phase that integrated the views of key 

informants formed part of the research design.  

4.1.8.4 Scope of the study 

The notion of contingency adopted within CR necessitates the need to look 

beyond the independent inventor to other entities and objects that influence IP 

licensing success. This requirement was fulfilled by analysing the impact of the 

wider innovation system on IP licensing success and then determining, first: 

whether the external environment influenced this event and second, how the 

event was influenced by the external environment.    

4.1.8.5 Data collection method 

The adoption of CR impacted upon the data collection methods used. CR is 

viewed as being highly commensurable (Bhaskar, 1978; Sayer, 2000; Krause, 

2005; Healy & Perry, 2000). A multi-method research design that employed 

quantitative and qualitative techniques is seen to be acceptable within CR 

(Saunders et al., 2003). This point is expanded upon in greater detail in section 

4.5 where specific reference is made to the commensurability of the specific 
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research methods used and the acceptability of multi-method research in 

studies guided by CR. 

 

4.1.9 Justification for adopting critical realism 

The decision to adopt CR was driven by the specific requirements of this 

research inquiry. As such it can be argued that the notion of situational 

responsiveness was applied. Situational responsiveness (Patton, 1997) 

suggests the approach taken to designing a research study should be decided 

with reference to the context in which the inquiry is undertaken and the 

expected future use of the study. CR was adopted because: 

• It permitted an inductive approach to the research study. This was 

important because the literature review process did not yield a single 

coherent theory that adequately explained the phenomenon under 

consideration. A deductive approach was not therefore seen as being 

viable 

• It allowed for a mixed methods research design to be used. The use of 

both qualitative and quantitative techniques allowed for triangulation to 

be achieved. This enhanced the academic rigour of the inquiry.  

The next section of this chapter details the research design for this inquiry. 
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4.2  Research design  

The following section of this chapter presents details of the research design for 

the study and the research methods that were used. 

 

4.2.1 A two-stage, mixed methods approach 

This research inquiry employed a two-stage, mixed methods research design. It 

was considered that no single research method would enable sufficient insight 

into what is a complex and multi-faceted problem. A mixed-method approach 

whereby data from different sources is juxtaposed to give a more complete and 

richer picture of the phenomenon was therefore deemed appropriate. 

Furthermore, the use of different research methods in combination ensured that 

inconsistencies in the data could be identified. Bias elicited through the 

individual research methods used could therefore be minimised to improve 

internal validity. The multi-stage structure of the inquiry, comprising of a 

provisional stage and a validation stage (Figure 4.3), was adopted to improve 

the internal and external validity of the inquiry. The incorporation of a validation 

stage was particularly important because the use of industry experts to critique 

the intermediate view during the validation stage ensured that the output of the 

research was useful from a managerial perspective and demonstrated face 

validity. Furthermore, this stage enabled the explanatory power of the 

intermediate view to be verified by individuals that may ultimately be end-users 

of the research outputs. The validation stage also enabled a critical appraisal of 

the intermediate view to be performed. This helped to ensure that the disparate 

strands of data that had been woven together during the provisional stage were 

consistent. This improved the internal validity of the study. The inclusion of a 
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validation stage was also seen as important because this inquiry was conducted 

from a CR perspective, which upholds the importance of an external validation 

phase whereby “…presentation and critique” (Easton, 2010 p.122) of the initial 

research outputs can be performed. 

   

The provisional stage involved collecting data from independent inventors 

regarding their thoughts and experiences in the domain of new product 

development and IP licensing. In terms of research methods deployed within 

the provisional stage of research, a quantitative survey of UK independent 

inventors and case studies with independent inventors who had engaged with 

IP licensing were conducted.  Following the initial data collection and a 

preliminary analysis phase, an intermediate view of the phenomenon under 

examination was produced. The intermediate view represents the initial 

interpretation of how independent inventors realise a signed IP license and the 

factors that affected their prospects of success. The second stage of the 

research design was used to validate the intermediate view by subjecting it to 

review by key informants. The key informant inputs were used to both confirm 

elements of the intermediate view and to revise and expand this view where 

necessary. The validation stage resulted in a final view that provides an 

explanation of the phenomenon under investigation. 
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Figure 4.3 Illustration of the research design employed.  
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4.2.2 Considering the individual elements of the research 

design 

While the overarching research design for this inquiry has been outlined in the 

preceding paragraphs, it is important to provide an explanation of the individual 

elements of the research design and the research methods that were utilised. 

 

Each element of the overarching research design is described in detail over the 

following sections of this chapter. This is followed by a discussion as to the 

commensurability of the various methods employed with reference to the CR 

philosophy.  

   

4.2.3 Provisional stage: quantitative survey 

The initial data collection method used within the provisional stage of the 

research inquiry was a quantitative survey of UK independent inventors. The 

main objective of the quantitative survey was to explore the relationships 

between key constructs. Specifically the survey enabled some variables to be 

omitted from the next stage of the research because they were unrelated to IP 

licensing success and highlighted relationships that warranted further 

investigation. The quantitative survey provided a counterbalance to the 

subsequent and largely qualitative inventor case studies. This enabled 

triangulation of data whereby statistical claims were supplemented by detailed 

insight into the key issues. Second, the survey provided quantitative data on 

key constructs such as: inventor qualifications and experience, use of the 

innovation system, attitudes towards collaboration and perceptions of IP 
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licensing. This allowed verification of, and revisions to, the proposed conceptual 

framework. Finally, the survey facilitated the identification of independent 

inventors willing to participate in the case study element of the provisional 

research stage. 

  

4.2.3.1 Specifics of the quantitative survey 

A survey of UK independent inventors was made accessible to independent 

inventors in both online and paper based formats. The survey was restricted to 

the UK and limited to independent inventors as defined previously in this thesis. 

A copy of the questionnaire is included in appendix 4. 

 

The dependent variable for the quantitative survey was the level of IP licensing 

success achieved by the inventor. Two categories define the dependent 

variable:  

1. The independent inventor has achieved IP licensing success 

2. The independent inventor has attempted to licence their IP, but as yet 

remains unsuccessful 

4.2.3.2 Justification for the use of an online survey tool with 

a supplementary postal survey option 

The justification for utilising an online questionnaire as the primary data 

collection mechanism for the survey was twofold: first, a simple cost comparison 

between an online survey and a postal survey revealed that significant cost 

savings could be made by minimising the number of postal surveys issued in 

favour of issuing email invitations to an online survey. Given that this research 
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programme has no associated research funding this was an important 

consideration. The second reason for choosing an online survey as the primary 

data collection tool is that the Surveyor software package utilised for data 

collection offered benefits over postal-surveys in terms of data analysis and 

real-time monitoring of responses. While Surveyor offers relatively crude 

options to view basic frequencies in real-time, the software does provide the 

option to export the data collected directly into the chosen statistical analysis 

package, which in this case is IBM’s SPSS. This had the potential to be an 

important time saving feature when compared to the transfer of data from 

traditional paper-based questionnaire into SPSS manually. 

 

The decision to add a postal survey option was made to ensure that 

independent inventors who did not have access to the online survey, or were 

unwilling to use an online facility, were able to participate in the inquiry. The 

postal survey was identical to the online survey and was only issued upon 

request.  

 

4.2.3.3 Sampling  

Non-probability sampling was utilised for this study and as such we 

acknowledge that the sample may not be representative of the entire UK 

independent inventor population. A purposive sampling technique: snowball 

sampling (also known as chain referral sampling) was employed to enable 

contact with individuals who complied with the definition of independent inventor 

used within this study. Snowball sampling is defined by Biernacki and Waldorf 

(1981 p.141) as a method that yields: 
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“…a study sample through referrals made among people who share or 

know others that possess some characteristics that are of research 

interest.” 

 

The selection of the snowball sampling technique was made because of the 

difficulty in identifying independent inventors within the wider general 

population. Felix-Medina and Monjardin (2010) advocate the use of the 

snowball sampling technique when attempting to sample hidden or difficult to 

access human populations such as independent inventors. While organisations 

that support independent inventors were identifiable few of these maintain a 

database of contacts that would facilitate the use of alternative sampling 

methods. In view of this, independent inventors were invited to participate in the 

survey via the Caparo Innovation Centre and UK inventor Clubs, all of which 

maintain contact databases. 

 

Table 4.2 List of UK inventor clubs whose members were invited to 

participate in the survey 

Inventor Clubs 
 

Malvern Inventors Club Birmingham Inventors Club 
 

East London Inventors Club Black Country Inventors Club 
 

Kingston Round Table of Inventors Manchester Inventors Group 
 

Scottish Innovators Network South West Inventors Club 
 

Wessex Round Table of Inventors Croydon Round Table of Inventors 
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Initial recipients of the questionnaire were asked to forward the contact details 

of other independent inventors they were aware of so that further survey 

invitations could be issued.  

 

4.2.3.4 Controlling for bias  

A concern when conducting the quantitative survey element of this research 

inquiry was the extent to which non-response bias (Denzin 1989; Lohr, 1999) 

might affect the validity and reliability of the research. There was 

acknowledgement at an early stage in this research inquiry that identifying 

independent inventors within the wider UK population would be challenging 

because they are essentially a hidden-population. The difficulty in identifying 

independent inventors meant that survey invitations were initially issued to 

independent inventors who had previously approached an organisation that 

provided some form of inventor support. This course of action had the potential 

to exclude independent inventors who did not collaborate with organisations 

and preferred instead to work in relative isolation. To alleviate some of the 

potential for non-response bias a snowball sampling approach was used 

whereby independent inventors who were initially approached to participate in 

the survey were asked to forward details of other inventors they knew, so that 

further invitations to participate could be issued. This provided inventors who 

had not previously engaged with a support organisation the opportunity to 

participate in the survey.  
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4.2.3.4.1 Common methods bias 

A consideration when designing the questionnaire was the potential for 

systematic error to occur as a result of common methods variance (CMV) and 

common methods bias (CMB) (For a description and discussion concerning 

these phenomenon see Nunnally, 1978; Spector, 1987; Bagozzi and Yi, 1991; 

Podsakoff et al, 2003.) 

 

Much debate has occurred on the extent to which CMV affects survey results 

(Spector, 1987; Williams, Cote and Buckley, 1989; Crampton and Wagner, 

1994; Doty and Glick, 1998; Spector, 2006; Meade et al., 2007; Conway and 

Lance, 2010). Self-report questionnaires, as used within the provisional stage of 

this inquiry, are a major source of contention (Campbell, 1982; Organ and 

Ryan, 1985; Chan, 2009). The view adopted within this research inquiry is that 

while CMV may have arisen within the study, it is only problematic if the 

inflationary effect (caused by CMB) is large (Meade et al., 2007). Furthermore, 

despite concerns over self-report questionnaires, recent literature in the field of 

CMV suggests that its effects are often marginal and that self-report studies are 

no more likely than multi-participant surveys to suffer from CMV (Spector, 2006; 

Meade et al., 2007; Conway and Lance, 2010). What was important in detailing 

the questionnaire used in this inquiry was simply to ensure that steps were 

taken to minimise the occurrence of CMB where possible.  

 

Podsakoff et al.,(2003) suggest two approaches for controlling CMB: first, the 

incorporation of procedures into the method that minimise the occurrence of 

CMB and second, the use of statistical methods to adjust for variance. While 
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there continues to be support for the implementation of procedural controls 

(Spector, 2006), it has been argued that the effectiveness of statistical controls 

is unproven and as such not advisable practice (Spector, 2006). The use of 

statistical methods to adjust for variance was therefore ignored within this study.  

 

In deploying procedures to militate against CMB it was important to note that its 

effects are not consistent across variables. Spector (2006) notes that variables 

that require a factual answer: gender, age and so forth, are less likely to be 

affected by CMB. Conversely, variables which require a non-factual response: 

attitudes, perceptions and so on, are more likely to be influenced by CMB. It 

should be noted that the questionnaire used in the survey contained largely 

factual questions which should have minimised the occurrence of CMB, 

however sections of non-factual questions were also present and required 

careful management.   

 

4.2.3.4.2 Identifying common methods bias within the 

research inquiry 

According to Podsakoff et al., (2003) four categories of CMB exist:  

1. Common rater effects 

2. Item characteristic effects 

3. Item context effects 

4. Measurement context effects 

 

The following table, Table 4.3, identifies the categories of CMB that may have 

impacted upon the survey and details the way these issues were controlled. 
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Table 4.3 How CMB was controlled in the quantitative survey 

CMB  Issue Control procedure 

Common 

rater effects 

Consistency motif Questions on a given topic were presented in 

small groupings throughout the questionnaire 

rather than being presented in a single 

location. 

 Social desirability Questionnaires were completed anonymously, 

so that respondents had little incentive to 

inflate their level of success. 

The dependent variable was presented as 

engagement with licensing not licensing 

success. 

 Acquiescence bias Reverse coding was employed to act as a 

“…cognitive speedbump…” forcing the 

respondent to think about the question 

content rather than simply agreeing with each 

statement. 

Item 

characteristic 

effects 

Item social 

desirability 

A statement was placed within the 

questionnaire briefing note that assured 

respondents that there were no right or wrong 

answers to the various questions, and that it 

would be appreciated if they could answer 

honestly. 

 Item demand 

characteristics and 

item ambiguity 

Each question was precisely drafted to ensure 

consistency. The terminology used was 

appropriate to the survey sample. 

 

Questions relating to complex issues were not 

included in the questionnaire. 

 

 Scale format and 

scale anchor bias 

Nominal and ordinal variables were distributed 

throughout the questionnaire, so as to prevent 

over-exposure to the same response format. 

 

Anchor point labels were changed at intervals 



4.  Methodology 
 

212 | P a g e  
 

within the questionnaire, so that respondents 

did not become overly familiar with the same 

terms. 

Item context 

effects 

Item priming effects, 

item embeddedness 

and context induced 

mood 

The question order was arranged to ensure 

that the respondent was not cognitively 

primed to give a particular response. 

 

Highly-complex or potentially sensitive 

questions were not placed at the beginning of 

the questionnaire, so as to minimise item-

context mood states. 

 

The number of statements in each question 

block was minimised. This restricted the 

respondent’s ability to carry-over thoughts 

from previous questions to the current 

question 

 

Measurement 

context 

effects 

 The use of a self-report questionnaire meant 

that little could be done to control for this 

issue. 

 

 

4.2.3.5 Questionnaire design 

In terms of questionnaire design, simple questions relating to the respondents 

demographic status and level of engagement with IP licensing were positioned 

at the beginning. This provided a relatively easy passage into the questionnaire 

for respondents. Questions were focused on four areas: the independent 

inventor’s personality and personal context, engagement with the innovation 

system, new product development and perception of IP licensing. These issues 

were identified as being of potential importance through the literature review 

process. 
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The question set used within the questionnaire was a product of reviewing 

previous academic surveys conducted in the areas of interest. The questions 

used within these surveys were examined and revised to fit the context of this 

particular study. Given the nature of the question-set used the questionnaire 

comprised of a mixture of categorical variables and continuous variables.  

 

Prior to issuing the questionnaire to independent inventors, feedback from 

professional researchers was sought on the structure and content. This process 

sought to improve the face validity of the questionnaire (Rattray and Jones, 

2007).   

 

4.2.3.6 Survey questions 

Q1: Please indicate how old you are by selecting the appropriate age range 

Q2: Please state your gender 

Q3: What is the highest level of formal qualification you hold? 

Q4: Which statement reflects your level of engagement with intellectual 

property licensing? 

Q5:  What is your employment status? 

Q6: How many inventions have you developed? 

Q7:  Thinking about your current, or most recent, invention what sector would 

you categorise it as being part of? 

Q8: Please indicate whether you would consider seeking the support of any 

of the following professionals before approaching potential licensees 

Q9:  Are you a member of any of the following types of inventor support 

organisation? 
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Q10: Where do you typically develop your prototypes? 

Q11: To what extent are you typically able to gain access to appropriate raw 

materials to develop your prototype(s)? 

Q12: To what extent are you typically able to gain access appropriate 

machinery / equipment to develop your prototype? 

Q13: To what extent were you able to self-finance the development of your 

invention? 

Q14: Typically, what types of financial support do you access to finance the 

development of your invention? 

Q15: Do you typically work with individuals from any of the following types of 

institution during the development of your invention? 

Q16: To what extent do your family, friends or colleagues provide social 

support to you during the development of your invention(s)? 

Q17:  Have you ever had a commercial assessment of your innovation(s) 

carried out? 

Q18:  Who was responsible for undertaking the commercial assessment of your 

invention? 

Q19: Have you ever had a technical assessment of your invention carried out? 

Q20: Who was responsible for undertaking the technical assessment of your 

invention? 

Q21: Under what circumstances were you willing to disclose information, 

concerning your invention, to potential licensees? 

Q22: To what extent have you been subjected to dishonourable practices 

when attempting to commercialise your invention? 

Q23: Who was responsible for the dishonourable practices? 
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Q24: To what extent do you agree or disagree with the following statements 

regarding the characteristics of potential licensees 

Q25: To what extent do you agree or disagree with the following statements 

concerning the licensing commercialisation option 

Q26: Do you have previous direct or indirect experience of new product 

development? 

Q27: How have you been involved in new product development? 

Q28: Do you hold formal qualifications in the field you are inventing in? 

Q29: Are you, or have you been, employed in a field associated with your 

invention? 

 

4.2.3.7 Analysis of the survey data 

The online survey was hosted using the Surveyor software tool. The choice to 

use Surveyor for data collection was purely practical and based on the fact that 

the University of Wolverhampton subscribe to this particular tool and free 

access is available to researchers. Results from completed questionnaires were 

initially held electronically within Surveyor; however analysis within this package 

could not take place because the statistical analysis tools available did not meet 

the requirements of this inquiry. To overcome this problem it was necessary to 

export the data from Surveyor into the more powerful SPSS package. (This 

process proved problematic, however because while Surveyor provides an 

option to export data into various other packages, the export into SPSS resulted 

in a loss of data accuracy. A decision to export the data into Microsoft Word 

was therefore made, since this process enabled hard copies of the completed 

online surveys to be printed and inputted manually into SPSS alongside the 
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postal responses to the survey. Following the manual input of responses into 

SPSS, a secondary 10% back-check of entries was conducted by a colleague 

to ensure inputting was accurate.) 

 

4.2.3.8 Selecting appropriate statistical analysis techniques 

There are a number of advanced and multivariate statistical methods that can 

be used to analyse quantitative data. What was important was the selection of 

techniques that were appropriate to the question under analysis. 

“Determining the appropriate statistical technique relies upon the 

identification of the type of variables (categorical or quantitative) and the 

number of independent variables and dependent variables, all of which 

influence the nature of the research questions being posed.” (Mertler and 

Vannatta (2002, p.20)   

 

A particularly useful tool when selecting a multivariate technique is the “decision 

making tree” proposed by Mertler and Vannatta (2002, p.22). This tool enables 

researchers to identify the most appropriate statistical test based on four 

factors: 

1. The purpose of the research question 

2. The number of dependent variables and the type of dependent variables 

3. The number of independent variables and the type of independent 

variables 

4. The existence of covariates 

 



4.  Methodology 
 

217 | P a g e  
 

The decision tree (Figure 4.4) was used to select one of the statistical 

techniques used within this research inquiry.  

 

Figure 4.4 Decision-making tree for the selection of multivariate techniques 
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With regard to Figure 4.4, the path that determined the selection of the one-way 

analysis of variance (ANOVA) is plotted in red. It should be noted that this 

analysis technique was used exclusively with continuous variables within the 

questionnaire (measured using a five point Likert scale.) 

 

To justify the use of one-way ANOVA within this inquiry, Table 4.4 offers a 

comparison between the features of one-way ANOVA (Mertler and Vannatta 

(2002) and the requirements of this particular quantitative survey.  

 

Table 4.4 Comparison between the features of one-way ANOVA and the 

requirements of the quantitative survey 

Features of One-way 
ANOVA 

Characteristics of the quantitative survey 

Used to test for 

differences between two 

or more groups 

The research question requires that differences between 

two groups are analysed: independent inventors who 

have achieved licensing success and inventors who 

have not yet achieved a signed IP agreement despite 

trying.  

Used to determine causal 

relationships between the 

DV and IV’s  

Within the survey several factors (IV’s) are being 

investigated to establish whether they are significantly 

linked to IP licensing success (DV). Relationships 

between the DV and IV’s are sought. 

Used to test if the 

differences between 

groups are significant 

Within the survey, the analysis needs to establish 

whether there are significant differences between 

inventors who are successful and those who are not on 

the premise that these differences may explain variance 

in inventor IP licensing success. 

Analyses mean averages 

to establish differences 

between and within 

groups 

The use of Likert Scales as the measure generates 

mean averages for each group. These mean averages 

are used to establish significant differences between the 

three groups. 
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As described in Table 4.2, it appears that one-way ANOVA is an appropriate 

technique for analysing the continuous variables within the questionnaire. In 

opting to use one-way ANOVA a number of assumptions that underpin the 

technique need to be identified. The first assumption is normal or approximately 

normal distribution of the population from which the samples were drawn. The 

second assumption is that the samples are independent and the third 

assumption states the need for the variances of the populations to be equal. 

  

In conducting a one-way ANOVA evidence was sought to establish whether the 

null hypothesis could be rejected. The null hypothesis assumes that the group 

means are equal (Brown, 2005). Two error types needed to be taken into 

consideration when performing one-way ANOVA: first, Type 1 error occurs 

when the researcher concludes that differences between groups are significant 

when they are not. A Type 2 error occurs when the researcher draws the 

conclusion that differences are not significant when they are (Brown, 2005).  

 

A full description of one-way ANOVA calculations can be found in academic 

texts (Brown, 2005; Hair et al. 2006). 

 

Up to this point consideration has been given to the analysis of continuous 

variables however the questionnaire also contains a number of categorical 

variables. These categorical variables were analysed using Pearson’s chi 

square analysis (Pearson, 1900). Pearson’s chi square analysis is used to 

establish whether an observed distribution is a product of chance. The test uses 
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frequency count data that has been allocated into categories and evaluates 

whether the observed pattern of distribution corresponds with that which would 

be expected if the variables were independent of each other. The null 

hypothesis is tested using Pearson chi square analysis. In the context of this 

study the null hypothesis is that variable x is independent of licensing success. 

A significance value of 0.05 was used within this inquiry. 

 

There were a number of instances where chi square analysis could not be used 

because the data generated violated key assumptions:  

• More than 20% of the expected cell counts in a contingency table were 

less than 5  

• There were individual expected counts of zero  

When it was not appropriate to use chi square analysis because of the 

instability caused by low cell counts then Fisher’s exact test was used (Yates, 

Moore & McCabe, 1999).  

 

The provisional stage of research also included a series of case studies. These 

are now discussed. 
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4.3 Provisional stage: case study narrative phase 

As part of the two-stage, multi-method research design for this inquiry the 

provisional stage of data collection also involved the completion of four 

independent inventor case studies. These case studies were descriptive and 

embedded in nature (Yin, 1994). Case study research is seen to be useful when 

theory generation is at an early stage as was the case here (Benbasat et al., 

1987).  

 

4.3.1  Fundamentals of the case study strategy  

Before launching into a description of how case studies were organised for this 

particular research inquiry, it is important to identify some of the salient points of 

case study research since these impacted upon how the case study aspect of 

this research inquiry was implemented.  

 

4.3.1.1 Defining the case study 

The starting point in building an understanding of the case study approach is to 

provide a definition of the term. Eisenhardt (1989, p.534) suggests that:  

“The case study is a research strategy, which focuses on understanding 

the dynamics present within single settings.”  

 

Gerring (2004, p.342) provides further clarification by identifying why 

understanding a single setting maybe important, suggesting that the case study 

is:  

“…an intensive study of a single unit for the purpose of understanding a 

larger class of (similar) units.”  
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In the context of this research inquiry this can be interpreted as focussing on the 

experiences of an independent inventor who has attempted to develop and 

license the IP rights to their invention (single unit), with the ultimate aim of being 

able to explain how UK inventors, as a population, might realise IP licensing 

success (larger class of similar units). 

 

4.3.1.2 Case study: a research strategy 

Building upon the definitions of the case study provided previously, it is 

important to note the use of the phrase “…research strategy” in the definition 

provided by Eisenhardt (1989 p.534). It is argued (see Yin, 1981; Gerring, 2004) 

that failure to recognise case study as a research strategy (confusing it with a 

form of evidence or method of data collection) has been a major contributor to 

the criticism that the case study approach has received (Miles, 1979; Njolstad, 

1990; Lieberson, 1994). The use of the term case study within this thesis refers 

to the research strategy employed and should not be confused with the narrow 

use of the term case study provided in papers such as George and Bennett 

(2005), or Eckstein (2000).  

 

4.3.1.3 Form of data and the collection method 

Viewing the case study as a research strategy leads logically to a third 

important feature of case study research: that the case study does not require 

the use of one specific form of data (Yin, 1981).  Case study research is highly 

flexible and permits the use of quantitative and qualitative data, which can be 

used in isolation or combined as part of a triangulation exercise (Eisenhardt, 
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1989). The potential to triangulate data is an important feature of the case study 

approach and merits further consideration. Triangulation is defined as: “…the 

combination of methodologies in the study of the same phenomenon” (Denzin, 

1978, p.291). Triangulation is based on the notion that quantitative and 

qualitative research methods are complementary and that combining methods 

actually delivers desirable outputs, since the weaknesses of one approach are 

partially mitigated by the strengths of the other approach (Jick, 1979; Blakie, 

1991) There are essentially two types of triangulation that can be performed in 

the context of case study research: the “between method” and the “within-

method” approaches (Denzin, 1978, p.302). The between method approach is 

used primarily for cross-validation by allowing “multiple and independent 

measures…” to be used as a mechanism for validating the research outputs 

(Jick, 1979, p.602). The “within-method” of triangulation uses “…multiple 

techniques within a given method to collect and interpret data.” (Jick, 1979, 

p.602-603) This allows researchers to increase the confidence in the research 

outputs by allowing cross-checks to improve reliability. 

 

Triangulation was used within the cases studies. The case study data as a 

whole was also triangulated against the quantitative survey data (provisional 

stage) to form an intermediate view of the phenomenon under consideration.  

 

In addition to improving internal reliability and external validity, triangulation also 

allows researchers to capture the context within which the research inquiry 

takes place (Jick, 1979). This is particularly important in case study research 

where contextualisation is an important quality criterion (Eisenhardt, 1989). 
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When seeking to explain a phenomenon (inventor licensing success) the quality 

of the case study research is determined by the extent to which the reader 

understands the explanation of the phenomenon provided (Walsham, 1995). A 

thorough understanding of a case cannot be achieved unless the context in 

which the research takes place is recorded and communicated. This is 

particularly important when the boundary between the phenomenon being 

studies and the context is unclear (Yin, 1994). A summary of field notes 

detailing the context for each case preface the results presented within Chapter 

Five. 

 

Following logically on from the flexibility to use different data types, the case 

study approach allows for a variety of data collection methods, including: 

secondary data from archival sources and data emanating from primary data 

collection methods, such as: questionnaires, observations and interviews to be 

used (Eisenhardt, 1989; Yin, 1994). A detailed review of the data collection 

methods employed within the case studies is presented in section 4.3.4. A 

benefit of the case study approach, emanating from the ability to use multiple 

data types and collection techniques, is that the results typically have: “…less 

researcher bias…” (Eisenhardt, 1989, p.546) than other research methods 

because preconceived ideas carried by the researcher are diluted by data 

derived from differing perspectives and sources. 

 

4.3.1.4 Number of case studies required and generalisability 

Much debate has occurred within the literature concerning the number of case 

studies that are required to be conducted in order to satisfy quality criteria. 
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There is seemingly no agreement on this issue, and a researcher may plausibly 

decide to undertake a single case study (see Burawoy, 1998; Flyvberg, 2006; 

Easton, 2010), or multiple case studies (Yin, 1984). For the purpose of this 

research inquiry, four descriptive cases studies (Yin, 1981) were conducted with 

UK independent inventors who have engaged with IP licensing.  

 

Entwined with selecting the number of case studies needed for a given inquiry 

is the issue of generalizability. When considering this point, it is important to 

recognise that generalisation takes different forms and that confusion over the 

use of the term “generalisation” gives rise to misunderstandings and criticism of 

the case study approach (Yin, 1994; Stenbacka, 2001). Darke et al., (1998) 

identify three forms of generalisation: first, statistical generalisation (where the 

results of the research are required to be general for a population), second 

theoretical generalisation and third, analytical generalisation. It is important to 

note that when claims are made that generalisation can be achieved through a 

case study strategy (Yin, 1994; Cavaye, 1996) then this is not a reference to the 

statistical generalizability sought in quantitative research:   

“…statistical generalisation to a population is not the goal of case study 

research, as cases are not sampling units.” (Darke et al.,1998 p.278) 

 

Case study research enables two forms of generalisation: first, theoretical 

generalisation (where theory is developed using the outputs of case study 

research) and second, analytical generalisation (where existing theory is tested 

using case study research) (Yin, 1994). In the context of this study, theoretical 
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generalisation whereby the outputs of the case studies contribute towards 

theory generation was sought.  

 

The selection of four cases is consistent with Eisenhardt’s (1989) view of the 

optimal number of cases needed for theory building through case study 

research (four to ten cases). The choice to pursue multiple case studies was 

purely to allow replication to be achieved. Replication allows the findings of the 

first case study to be corroborated and/or extended by additional cases (Yin, 

1994). The use of four cases enabled two successful cases and two 

unsuccessful cases to be analysed. This was important when the desired 

replication logic was considered. First, the successful inventor case was 

replicated with another successful case with the expectation that similar and 

predictable results would be achieved. The same process occurred for the 

unsuccessful cases. To this extent literal replication logic was applied (Yin, 

1994). The two successful case studies were then compared to the two 

unsuccessful cases with the expectation that predictable and contradictory 

results would be obtained. This was the application of theoretical replication 

logic (Yin, 1994). 

 

4.3.2 The use of case studies within this inquiry 

The rational for conducting the case studies is:  

1. To provide insight into the aspects of the conceptual framework that 

could not be effectively informed through the quantitative survey because 

of their complexity. This included discussions around the process of 

developing the invention and approaching the task of IP licensing.  
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2. The case studies provide detailed insight into aspects of the conceptual 

framework that had been identified as significant following analysis of the 

survey data (adding flesh to the bones).  

3. The case studies provide the independent inventors with the opportunity 

to identify issues, or additional themes, that extant literature did not allow 

to be anticipated and were therefore omitted from the quantitative survey.  

4. There is a good alignment between the case study approach and the CR 

paradigm adopted within this research inquiry (Riege, 2003). This close 

synergy is important for the logic of the study and was a driver for the 

adoption of the case study approach over other options.  

5. This research inquiry is focussed on developing an understanding of an 

under-researched set of processes in order to develop a theorisation of 

these processes that can be used by managers to better intervene and 

support the licensing process. Both Yin (1994) and Gerring (2004) 

suggest that research inquiries of this nature that focus on “How” issues 

are well suited to the case study method. Indeed, the case study 

approach might be categorised as an explicative technique (Johansson, 

2007) and is well aligned to exploratory research (Gerring, 2004).  

6. Since issues relating to new product development are often confidential, 

obtaining access to study the development and licensing process as it 

happened was not possible. The case study approach, which allows 

inventors to reflect on their previous experiences (Yin, 1994), post-

development, is therefore more appropriate than methodological 

approaches that require access to the development process as it occurs 

(action research for example).  
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7. The richness of detail that can be derived from the case study method is 

a good counterbalance to the quantitative data achieved via the survey. 

A discussion regarding the benefits of this multi-method, triangulated, 

approach has been presented previously.  

8. The use of case study research is appropriate in instances where theory 

building is the desired research output (Eisenhardt, 1989; Yin, 1994; 

Gerring, 2004). A significant advantage of building theory via case 

studies is that it often produces “novel theory” (Eisenhardt, 1989, p.546). 

Case study research is also acknowledged as an attractive method for 

developing theory that is “empirically valid” with “measurable constructs” 

(Eisenhardt, 1989, p.547).  

It is of course plausible that an alternative approach to this phase of research 

could have been taken. Grounded theory (Glaser and Strauss, 1967) would 

have been appropriate given its emphasis on theory generation. The decision 

not to pursue a grounded theory approach was based the view that grounded 

theory is a difficult research method for novice researchers to implement 

(Backman and Kyngas, 1999). Of particular concern when undertaking a time-

constrained research programme (such as a PhD) was the difficulty in 

specifying a timeframe for data collection and analysis. The open-ended nature 

of concepts such as “saturation” and “emergence” often result in a prolonged 

and unpredictable fieldwork and analysis phase (Backman and Kyngas, 1999).  

 

The following figure, Figure 4.5, illustrates the case study process undertaken 

within the provisional stage of the research inquiry. It should be noted that the 
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process was consistent with the process identified by Eisenhardt (1989, pp.536-

545) for building theory using case study research. 

 
Figure 4.5 Summary of the salient points of the process for building theory 

from case study research (Eisenhardt, 1989, pp.536-545) 

 

 

 

4.3.3 Selecting the case studies 

As part of the quantitative survey, independent inventors were asked whether 

they were interested in participating in a more detailed discussion regarding 

their attempts to develop inventions and license their IP. Of those individuals 

that offered to participate in further research four cases were selected. 
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A theoretical sampling approach to case selection was employed (Eisenhardt 

and Graebner, 2007) whereby independent inventors who represented 

successful and unsuccessful attempts at IP licensing were selected as case 

studies. While ideally polar opposite case studies should be chosen 

(Eisenhardt, 1989) the nature of this particular inquiry did not allow for this level 

of polarisation. It is not possible to state with any certainty that those inventors 

who are currently unsuccessful will remain that way indefinitely. In justifying the 

position adopted, it is noted that the purpose of theoretical sampling is simply to 

select cases that are sufficiently different so as to make their inclusion within the 

study worthwhile (they contribute to building or testing the theory), but 

sufficiently similar so as to be comparable. The following quote from Gerring 

(2004 p.351) is useful in explaining this point:  

 

“If adjacent units are thought to be entirely non-comparable, the case 

study method is impossible. The perfectly ideographic universe displays 

such uniqueness among units that absolutely nothing can be learned 

about one unit by studying another. The notion of a case study is 

‘nonsensical’. At the other extreme, where all units of a given type are 

perfectly comparable, the case study is equally nonsensical. Why focus 

on a single unit when others will do just as well?”   

 

The fact that the cases selected were contrasting, rather than polar opposites 

therefore appears justified and consistent with the notion of theoretical 

sampling. 
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The decision to opt for four case studies is based on a desire to achieve results 

through cross case comparison. The “formal unit” within the case studies is the 

independent inventor, while the innovation system and its constituents maybe 

considered the “informal units” (Gerring, 2004 p.344)  

 

4.3.4 Structure of the case studies 

In keeping with the flexible approach to case study research a combination of 

semi-structured interviews and analysis of documentary secondary data was 

used to construct the case studies. Each of these elements will now be 

considered further. 

 

4.3.4.1 Semi-structured interviews 

Each interview lasted around 1-hour in duration. It is important to note that each 

respondent was provided with the opportunity to review and comment upon 

their transcribed interview prior to its utilisation within this study.  

In deciding upon the use of face-to-face, semi-structured interviews the 

following points were pertinent: first, the method allowed attitudes, values, 

motives and beliefs to be explored in detail (Richardson et al., 1965; Smith, 

1975; Barriball and While, 1994). This was important in so much that the 

process of developing an invention and licensing the associated IP is a complex 

and multi-facetted issue that required detailed input. Second, face-to-face 

interviews enabled the validity of responses to be evaluated by providing the 

interviewer with the opportunity to observe the respondent; allowing non-verbal 

markers to be detected (Gorden, 1969; Barriball and While, 1994). These non-

verbal markers were noted during the interview and are summarised in Chapter 
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Five. Third, face-to-face, semi-structured interviews provided an opportunity to 

ensure that all questions received a response. This allowed for complete data 

collection across all fields so that comparison of responses could occur across 

cases (Bailey, 1987). Fourth, semi-structured interviews allowed for a flexible 

approach to be taken regarding: the emphasis of the question (specification) 

and the wording and sequencing of the questions (division) (Barriball and While, 

1994). It was important to ensure when altering the specification and division of 

the interview that equivalence was maintained (Denzin, 1989). This feature of 

data collection through semi-structured interviews was useful in the context of 

this research inquiry because it enabled supplementary questions to be asked 

and clarification of definitions to occur so that the underlying meaning behind 

questions and responses could be established. Fifth, semi-structured interviews 

allowed respondents to be probed in an effort to ensure that “tacit assumptions” 

regarding the meaning of words or phrases were correctly understood (Barriball 

and While, 1994 p.331). The use of probing increased the reliability of data by: 

first, allowing clarification of issues pertinent to the inquiry. Second, allowing 

sensitive issues to be explored and ensuring the information required was 

complete. Finally, semi-structured interviews allowed inconsistent responses 

within cases to be pursued further (Barriball and While, 1994) removing 

ambiguity.    

 

4.3.4.2 Interview schedule 

The focus of the semi-structured interviews was threefold: first, to capture 

information relating to the more complex aspects of the conceptual framework. 

Second, to add substance to interesting themes identified in the survey and 
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third, to identify potentially important themes that were not present within the 

conceptual framework because extant literature in the field of inquiry did not 

identify them as being of importance.  

 

The interview schedule used for the semi-structured interviews is presented 

over the following pages. It should be noted that the order in which the 

questions are arranged reflects the typical order in which the questions were 

asked during the interviews (rather than representing the conceptual framework 

groupings). This approach was taken to aid the logic and flow of the interviews. 

 

1. “Please describe your education and work experience to date.”  

Prompts – highest qualification held, discipline in which qualified, employment 

history in field of invention, previous experience of new product development, 

previous experience of IP licensing. 

Aspect of conceptual framework: inventor’s hard qualities 

The purpose of this question was to establish information regarding the 

inventor’s level of human capital. 

 

2. “Please describe your invention.” 

Prompts – field of invention, nature of the invention 

Aspect of conceptual framework: field of invention 

The purpose of this question was to establish the field in which the inventor was 

operating. This was important in order to establish the degree of alignment 

between the field of invention and the inventor’s human capital.    
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3. “What prompted you to come up with this particular invention?” 

Prompts - Unfulfilled opportunity, improve society or the human condition, 

inventive disposition, general interest in STEM disciplines 

Aspect of conceptual framework: inventor’s soft qualities 

The purpose of this question was to discover the importance of the various soft 

qualities possessed by the inventor.  

 

4. “How did you decide that this particular invention was worth pursuing?” 

Prompts - Formal or informal idea screening, market research, voice of the 

customer, technical review? 

Aspect of the conceptual framework: Process effectiveness 

The purpose of this question was to identify whether the inventor adhered to the 

principles of the conceptualised MSGM (in particular the decision gates) 

 

5. “How confident were you, at the outset that you would succeed in developing 

the invention and realise a signed IP license? 

Prompts – did their view change as they negotiated the process? 

Aspect of the conceptual framework: inventor soft qualities 

This question was concerned with clarifying the extent of the inventor’s self-

confidence and optimism.   

 

6. “Please can you describe how you developed your invention from concept 

onwards”. 

Prompts – is this a definable process or random acts? What were the activity 

stages?  
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Aspect of the conceptual framework: Process effectiveness 

The purpose of this question was to identify how the inventor moved from 

having an inventive concept through to the point where they were able to 

approach a potential licensee. 

 

7. “Please describe how you approached the act of licensing.” 

Prompts – at what point did they begin to identify potential licensees? At what 

stage of development was the invention and accompanying business case? 

How did they identify potential licensees? How did they approach potential 

licensees? What was the nature of the licensing pitch? How did negotiations 

over the terms of conditions of the license progress? 

Aspect of the conceptual framework: Process effectiveness 

The purpose of this question was to identify the activities within the process that 

relate specifically to IP licensing (do these correlate with the conceptualised 

MSGM) 

 

8. “Did you engage with others when developing your invention? If so how and 

with whom?” 

Prompts - What agents/organisations did they engage with? Why did they 

engage with these particular parties? What resources did these parties bring to 

the development programme? Were these resources acquired through 

economic or social exchanges? What drove the decision to engage with others? 

How did they get the other parties to engage with the development programme?  

Aspect of the conceptual framework: resource acquirement.  



4.  Methodology 
 

236 | P a g e  
 

The purpose of this question was to establish whether external resources were 

sought, the type of resources sought, and how they were acquired. 

 

9. “Did you have any reservations about engaging other parties? If so, please 

can you describe these?” 

Prompts – Concern about disclosing the invention, other trust issues, previous 

bad experience of collaborating with others, concern about not being taken 

seriously, opportunism? Knowledge leakage? How did they deal with these 

issues? 

Aspect of the conceptual framework: Resource acquisition  

The purpose of this question was to establish whether transaction costs affect 

resource acquisition. 

 

10. “What obstacles did you encounter in developing and attempting to license 

the IP rights to your invention?”  

Prompts – lack of NPD experience? Gaining access to financial or physical 

resources? Gaining access to expertise? Difficulties with the identification of 

potential licensees? Gaining access to potential licensees? The negotiation of a 

license contract that meets the requirements of both parties? 

Aspect of conceptual framework: Identification of barriers to licensing success 

This question sought to extract a summary of the impediments to developing 

and licensing the IP rights to an invention faced by the independent inventor. 
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4.3.4.3 Data capture and analysis 

In terms of capturing the data from the semi-structured interviews, each 

interview was digitally recorded with the permission of the respondent. The 

audio files were then sent to a transcription company who produced the 

interview text in Microsoft Word Document format. 

 

In order to analyse the interview transcripts content analysis was employed. 

Content analysis has been defined as:  

“…a research technique for making replicable and valid inferences from 

data to their context” (Krippendorff, 2012 p.403) or  

 

“…the objective, systematic and quantitative description of the manifest 

content of communication.” (Berelson, 1952, p.18)  

 

The two definitions presented previously are offered within this thesis because 

they illustrate a key feature of content analysis: that it can be focussed on 

manifest content and/or latent content. Manifest content is concerned with what 

the communication actually contains: what is obvious and visible within the 

communication (Graneheim and Lundman, 2004; Kondracki et al., 2002). Latent 

content meanwhile refers to what the communication describes, what the 

underlying meaning might be and how the communication might be interpreted 

(Graneheim and Lundman, 2004; Downe-Wamboldt, 1992). Both manifest 

content and latent content were considered within the interview text analysed.  

 



4.  Methodology 
 

238 | P a g e  
 

While manifest content should be obvious to any reader of the interview text, 

latent content refers to what can be inferred from the text. This is a more difficult 

principle to understand and therefore justifies greater consideration.  The 

assumption that underpins content analysis of latent content is that an article of 

communication expresses more than the explicit message. It also allows the 

researcher to make inferences regarding the originator of the communication 

and the recipient (Krippendorff, 2012). Within this study latent content was 

organised using “themes”. A theme is defined as: “…an expression of the latent 

content of the text” (Graneheim and Lundman, 2004 p.107). In taking this 

approach to establishing latency it is acknowledged that criticisms can be 

raised. It is important to acknowledge that the value systems and points of 

reference held by the researcher are likely to affect the latent detail extracted. 

Indeed, quantitative researchers have argued that the extraction of latent 

content within content analysis is little more than: 

“...precarious adventures in uncontrollable intuition rather than 

procedures of verifiable research” (Kracauer, 1952 p.635) 

 

Perhaps the most that can be done to satisfy objectors is to be transparent with 

the text that has been analysed and open it up to inspection from those 

interested in deriving their own interpretation. With this in mind a sample of the 

interview text is provided in Appendix Five.  

   

The purpose of deploying content analysis was twofold: first, it enabled 

elements of the interview text to be assigned to pre-existing themes and 

categories specified within the conceptual framework. This effectively acted as 
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a way of organising evidence to support or refute the conceptual framework. 

Second, new themes could be formed where the interview data provided 

evidence that issues external to those present within the conceptual framework 

were important. In order to understand these points fully, two terms require 

clarification: first, “categories” are defined as: “…a group of content that shares 

a commonality.” (Graneheim and Lundman, 2004 p.107), second, a “theme” is 

defined as: “…threads of meaning that recur in domain after domain” 

(Graneheim and Lundman, 2004 p.107).  

 

Two broad procedures were performed when analysing the content of the 

interview text, the first relates to gathering evidence relevant to pre-existing 

themes and categories and the second relates to forming new themes that 

emerged from out of the interviews. These processes are identified in Figure 

4.6.   
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Figure 4.6 Content analysis procedure utilised to analyse interview data 

(Graneheim and Lundman, 2004 p.108)  

 

 

 

Pre-existing 
themes 

Emerging 
themes 
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The unit of analysis used within the content analysis was the interview transcript 

itself. This is consistent with the work of Graneheim and Lundman (2004). 

 

In justifying the use of content analysis within this research inquiry, it is noted 

that the technique can be both a qualitative research method in its own right, 

but also a tool used within another form of qualitative analysis (Graneheim and 

Lundman, 2004). In the context of this inquiry, content analysis was employed 

as an investigative tool within the wider case study strategy. 

Content analysis of the interview transcripts was organised and recorded using 

QSR NVivo software. Qualitative software of this nature is not without its critics. 

Crowley et al., (2002) provide a concise review of both sides of the debate 

surrounding NVivo usage citing a number of problems that may occur: 

1. Loss of data integrity during data entry and extraction 

2. Concerns that the software is driving the research not merely acting as 

a tool 

3. Fears that NVivo drives the selection of research methods by offering 

certain analysis options that preclude some methods while encouraging 

others. 

The view taken here is that these problems are perceived rather than actual. 

The notion that NVivo is in some way making decisions for the researcher as 

some kind of artificial intelligence programme might is unfounded. Furthermore, 

the potential for loss of data integrity before during and after analysis is 

common across all analytical techniques whether they are computer-based or 

not. Finally, it seems highly unlikely that researchers would select research 
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methods based on the capabilities of a qualitative research package. Or as 

Crowley et al., (2002 p.195) state: 

 “The researcher is not hostage to qualitative software.” 

 

4.3.4.4 Content analysis of documentary secondary data 

In addition to data generated by the semi-structured interviews, the case study 

strategy also drew upon documentary evidence concerning the independent 

inventor and their attempts to develop and subsequently license the IP rights to 

their invention. 

 

Content analysis was also adopted as the data analysis tool for reviewing the 

supporting documentation. The documents analysed were of both a public and 

private nature (Krippendorff, 1989) and included: newspaper articles, 

correspondence in the form of email exchanges and letters, and business 

documentation in the form of business plans and “pitch” presentations prepared 

as part of the inventor’s development programme. 

 

For the purpose of this element of the research design, content analysis was 

organised in accordance with the six-stage procedure identified by Krippendorff 

(1989, pp. 406-407). This procedure is detailed in Appendix Six. 
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4.3.5 Producing case study research of acceptable quality 

In order to conduct and report upon the case study research in a way that is 

meaningful, it was important to understand the criteria that are used to appraise 

the quality of this type of research. Healy and Perry (2000, p.122) identify six 

criteria for judging the quality of research conducted from the CR perspective. 

Column three of Table 4.5 identifies how the research quality criteria identified 

may be applied in the context of case study research.  
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Table 4.5 Quality criteria for conducting case study research (Healy and 

Perry, 2000, p.122) 

Quality Criteria Description of the 
criteria 

Case study techniques 
within the CR 
philosophy 

 
Ontological 
Appropriateness 

Research problem deals 
with complex social 
science phenomena 
involving reflective people 
(world 3 in Magee (1985)) 

Selection of research 
problem, for example, is it 
a “how” and “why” problem 

Contingent Validity Open systems involving 
generative mechanisms 
rather than direct cause 
and effect 

Theoretical and literal 
replication, in-depth 
questions, emphasis on 
“why” issues, description 
of the context of the cases 

 
Epistemology – multiple 
perceptions of participants 
and of peer researchers 

Neither value-free nor 
value-laden, rather value-
aware 

Multiple interviews, 
supporting evidence, 
broad questions before 
probes, triangulation. Self-
description and awareness 
of own values. Published 
reports for peer review 

 
Methodology – 
Methodological 
trustworthiness 

Trustworthy – the research 
can be audited 

Case study database, use 
in the report of relevant 
quotations and matrices 
that summarize data, and 
of descriptions of 
procedures like case 
selection and interview 
procedures. 

 
Analytic Generalisation Analytic generalisation 

(theory building) rather 
than statistical 
generalisation (theory 
testing) 

Identify research issues 
before data collection, to 
formulate an interview 
protocol that will provide 
data for confirming or 
disconfirming theory 

 
Construct Validity How well information 

about the constructs in the 
theory being built are 
measured in the research 

Use of prior theory, case 
study database, 
triangulation 
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4.3.6 Output of the provisional stage 
 
The output of the provisional stage of the research inquiry was an intermediary 

view of how independent inventors realise IP licensing success and the factors 

that influence their chances of success. In line with the two-stage, mixed 

methods research design the subsequent phase of the research programme 

sought to validate the intermediate view by subjecting it to review by key 

informants. 

 
4.4 Validation Stage: Key informant interviews 
The validation stage of the research design was based upon key informant 

interviews (KII). KII’s were conducted with the purpose of validating the 

“intermediate view” produced as an output of the provisional stage of research. 

In describing the approach to conducting KII’s the following figure (Figure 4.7) is 

provided. The process depicted is consistent with that outlined in the seminal 

work in this area by Tremblay (1957, pp.692-693) 
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Figure 4.7 The key informant interview process 

 
 

 
4.4.1 Identification of “ideal” key informants & initial screening 

 
“A key informant is an expert source of information” (Marshall, 1996 p.92)  

 

The expertise referred to in the context of key informant interviews is typically a 

result of either: the individual possessing specialist skills in the field of inquiry, 

or a result of their societal position that enables them to form a more detailed 

insight into an issue than the average person is able to accomplish (Marshall, 

1996). For the purposes of this research inquiry, a preliminary list of key 

informants was prepared to provide expert opinion and differing perspectives on 
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the intermediate view produced during the preliminary research stage (Burgess, 

2002). Individuals holding a position of influence within the UK innovation 

system, those with significant exposure to independent inventors and those 

possessing skills in the area of new product development or IP licensing formed 

the key informant sample. The sample selected was a “judgement sample” in so 

much that participants selected for inclusion are done so on the basis that they 

had the potential to be productive in responding to the research question 

(Marshall, 1996 p.523). 

 

Upon forming a preliminary list of key informants, an attempt was made to 

screen the individuals against the five criteria of an “ideal” key informant 

identified by Tremblay (1957, p692). First, does the individual command a role 

in the community that means they are consistently exposed to information of 

potential significance to this research inquiry (Peer esteem)?  Second, has the 

informant internalised this information, so that it forms part of their knowledge? 

Third, is the informant willing to participate in the inquiry to a reasonable extent? 

Fourth, is the informant capable of articulating his or her specialist 

knowledge/insight? Finally, is the informant relatively impartial or willing to 

disclose their bias, so that it can be noted within the research inquiry? When 

considering the ideal key informant criteria presented by Tremblay (1957) it is 

pertinent to highlight that there were difficulties in operationalizing the screening 

process in advance of meeting the potential key informant. While ascertaining 

advance compliance with several of the criteria was possible: role in the 

community and willingness to participate, for example, compliance with the 
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other criteria was relatively difficult to assess without fully engaging with the key 

informant.  

 

4.4.2 Compliance with the preliminary (quality) criteria for KII  

Although described as “preliminary checks” by Tremblay (1957, p.693) the 

issues of: internal consistency, productivity and reliability can only be prepared 

for by integrating measures that ensure adequate compliance with these issues 

within the framework of the KII approach utilised. In the case of this research 

inquiry, internal consistency was achieved by ensuring that any specialist 

knowledge displayed by the key informant during the interview was noted and a 

reason for this deeper insight included within the pen-picture of the informant 

presented in this thesis. Productivity was dealt with adopting a policy whereby 

any key informant who failed to display sufficient insight into the problem under 

investigation when interviewed would be omitted. Reliability was tackled by 

integrating a phase within the KII approach that required a comparison of salient 

points arising from the interviews to be drawn. 

 

4.4.3 Intensive interviewing and data recording 

The KII’s were intensive, semi-structured interviews based on a series of 

interview prompts. Each interview was scheduled to last approximately thirty 

minutes. A decision to interview each key informant once was made. This 

decision was informed by two-factors: first, practically speaking the financial 

constraints of travel and transcription costs prevented extensive, recurrent 

interviewing over a period of time. Second, the requirements of this particular 

study were for the key informants to provide a well-informed and alternate 
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perspective on the usefulness of the intermediate view. Extensive interviewing 

over time was thought to add little to the inquiry, since it was assumed that the 

key informants’ perspective on what was presented to them was unlikely to 

fluctuate significantly over-time.  

Each face-to-face key informant interview was digitally recorded and 

professionally transcribed by a third party. Key informants were given the 

opportunity to comment upon the transcribed interview text if they wished. 

 

4.4.4 Interview structure 

A benefit of the KII approach is that high quality data could be gathered in a 

relatively short space of time (Lincoln and Guba, 1985). The interview schedule 

itself, although semi-structured in nature, was less formalised and detailed than 

the schedule prepared for the independent inventor interviews. This approach 

was adopted for two-reasons: first, the key informants were not as engaged with 

the phenomenon under investigation as the inventors were and as such the 

level of detailed questioning needed to be reduced accordingly. Marshall (1996) 

acknowledges that this is often the case when employing this technique. 

Second, given the expertise of the key informants and their varied specialism it 

was practical to allow them to deviate from the interview script and focus on 

areas of interest to the inquiry where they could provide an informed 

perspective on the phenomenon. In justifying this approach it is noted that 

Marshall (1996) adopted the same strategy. 
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The following interview script was used for the KII: 

1. Please can you tell me about your responsibilities under your current role and 

your involvement with UK innovation? 

Prompt – Where are they employed? What is their role? What is their level of 

engagement with independent inventors/licensing/product development? What 

specialisms do they have? Are any potential biases apparent? 

The purpose of this question was to ensure the respondents met the eligibility 

criteria for being a key informant. The question also sought to clarify potential 

bias that may influence the respondent’s answers. 

 

Following the first question, a description of the intermediate view of how 

independent inventors realise IP licensing success and the factors that 

influence their prospects of success was presented to the respondent. This 

presentation utilised a graphical illustration of the intermediate view and a 

verbal description. Further questions were then asked. 

   

2. Please can you provide your thoughts on the intermediate view just 

presented? 

Prompts - What aspects of the intermediate view do you agree with? What 

aspects of the intermediate view do you disagree with? Have we placed too 

much or too little emphasis on certain themes? 

The purpose of this question was to validate existing elements of the 

intermediate view and offer amendments. 
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3. Are there any themes that you feel have been overlooked? 

Prompts - Are there additional factors that influence independent inventor 

licensing success? Are their success factors that do not currently appear in the 

intermediate view, but should? 

The purpose of this question was to identify emergent themes that may have 

been overlooked during the provisional stage of research. 

4.4.5 Content analysis 

Following transcription, all KII’s were subjected to content analysis. The 

principal objective here was twofold: first, to draw out detail from the transcript 

that enabled the evaluation and validation of existing themes and categories 

presented in the intermediate view. Second, content analysis was used to draw 

out additional themes and categories from the transcripts that may need to be 

incorporated into the final validated model. 

All transcripts were uploaded into the Nvivo software platform and classified in 

accordance with the themes present within the intermediate view. Any themes 

that did not fit within a pre-existing theme were classified as an emergent 

theme.  

4.4.6 Comparison of salient points & final framework 

development 

In order to improve the reliability of the data emanating from the KII a 

comparison of the salient points that arose across all of the interviews was 

performed. Where a theme, existing or new, was identified as relevant by more 

than one-respondent, the justification for its inclusion was deemed greater. 
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Following the KII’s a “final view” that contained the outputs of the provisional 

stage research, validated by the second stage was produced. 

 

4.5 Are the research methods deployed within the research 

design commensurable?    

Within this chapter both the overarching research design and the individual 

research methods utilised have been presented and discussed. This section of 

the thesis provides validation of the commensurable nature of the research 

methods used with reference given to the CR philosophy that guides the inquiry.  

As described previously, a multi-method research design that incorporated both 

quantitative and qualitative elements was deployed within this inquiry. From a 

CR perspective the mixed-method approach is both acceptable and indeed 

encouraged (Bryman, 1998; Olsen, 2004; Carter and New, 2013). An important 

factor in the acceptance of a multi-method research design is that CR is 

primarily concerned with explanation (Bhaskar, 1998; Collier, 1994). The use of 

varied research methods that enable this fundamental goal of CR are seen as 

useful because different perspectives provide a degree of illumination that 

improves our understanding of the phenomenon. 

 

If specific consideration is given to the individual research methods used within 

this inquiry: quantitative survey, case study (semi-structured interviews and 

content analysis of documentation) then there is evidence that these particular 

methods have been used widely (and in an integrated manner) within previous 

studies guided by the CR philosophy (Bryman, 1998; Williams, 2005). The case 
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study strategy has, in particular, been widely adopted by researchers following 

CR (Ragin, 1987; Connelly, 2000; Dobson, 2001; Chindarkar, 2007). 

Furthermore the analysis techniques deployed within this inquiry are also seen 

as commensurable with CR (Bhaskar, 1997; Sayer, 1992, 2000; Flyvberg, 

2001; Danermark, et al., 2001 and Olsen, 2006).        

 

In terms of the manner in which the research methods were deployed within the 

overarching research design, it is important to note that the two-stage structure 

to the research: preliminary stage followed by validation stage is consistent with 

the CR philosophy. Critical realism subscribes to the notion that initial models 

should be subjected to critique and revision by external appraisers (Easton, 

2010 p.122). This was in effect what was being sought through the two-stage 

research design.  

 

At this point it is important to justify why certain methodological approaches 

were not pursued. There is an argument that Structural Equation Modelling 

(SEM) (Anderson and Gerbing, 1988) would be well suited to an inquiry of this 

nature. While there are practical reasons for not implementing an SEM 

methodology (the number of variables under consideration was quite large and 

inflated the required sample size beyond what was realistically achievable.) It is 

also important to note that SEM is more typical of an Empirical Realist approach 

to research. The research philosophy applied here is Critical Realism and as 

such SEM is not viewed as being commensurable (Bhaskar, 1998).   
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4.6     Compliance with ethical principles 

Ethical approval for this study was initially applied for and granted in October 

2009. Following a decision to incorporate additional fieldwork into the research 

design a second and expanded application for ethical approval was made in 

September 2010. Final ethical approval for this study was granted by the 

University of Wolverhampton Ethics Committee and notified in writing on the 

25th October 2010. A full description of the ethical considerations relating to this 

study is included in Appendix Seven.  

 
4.7 Concluding remarks 

This research inquiry is focussed on developing an understanding of an under-

researched set of processes in order to develop a theorisation of these 

processes that can be used by managers to better intervene and support the 

act of IP licensing. This chapter has presented details of how the research 

inquiry was planned and operationalised. The CR philosophy was selected to 

guide this inquiry and an inductive approach taken. 

A two-stage research design comprising of a provisional research stage and a 

validation stage was utilised to test the conceptual framework detailed in 

Chapter Three. This approach improved the internal and external validity of the 

research inquiry. Within the provisional stage of research a quantitative survey 

of two-hundred and two UK independent inventors was conducted. The survey 

was focused upon exploring the relationships between key constructs: human 

capital, collaboration with the innovation system and perceptions of IP licensing.  

This was supplemented by four descriptive case studies with independent 
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inventors: two inventors who had achieved IP licensing success and two who 

had not. These case studies were based upon semi-structured interviews and 

content analysis of documents associated with the inventor and their respective 

development programmes. These case studies were focussed upon adding 

further detail to relationships identified as important in the quantitative survey 

and gathering details on complex issues such as the processes the inventor 

went through to achieve IP licensing success. The output of this provisional 

stage was the formation of an intermediate view of how independent inventors 

realise IP licensing success and identification of the factors that influence their 

prospects of success.  

The validation stage of the research design saw the intermediate view 

subjected to critique by key informants using KII. This process enabled the 

intermediate view to be corroborated and expanded to produce a final view that 

explains how independent inventors realise a signed IP license and 

identification of the factors that affect their prospects of success.  

The following chapter, Chapter Five, presents the results of the fieldwork 

described previously. The chapter begins by providing the results of the 

quantitative survey.  
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CHAPTER 5: RESULTS & DISCUSSION 
The purpose of this chapter is to present the results of the fieldwork described 

in Chapter Four. This chapter is divided into two sections: first, the results from 

the provisional stage of research are presented. The provisional stage 

comprised of the survey of 202 UK independent inventors and four descriptive 

independent inventor case studies. The culmination of the provisional stage 

results is the presentation of an intermediate view of:  

1. How independent inventors navigate through their development 

programme and achieve a signed IP license. 

2. The factors that influence an independent inventor’s prospects of 

achieving a signed IP license. 

The second section of this chapter relates to the results obtained from the 

validation stage of the research. Within the validation stage, inputs from key 

informant interviews are used in order to modify, expand and improve the 

external validity of the intermediate view. The output of this process is a final 

view of the phenomenon.    

5.0 Provisional stage results: independent inventor survey  

The initial data collection method used within the provisional stage of research 

was a quantitative survey of UK independent inventors. This is Element 1 in 

Figure 4.3. The survey was conducted between March 2011 and December 

2011. Details of how the survey was conducted can be found in Chapter Four 

(Section: 4.2.3).  

A total of 939 invitations to participate in the survey were issued: 579 email 

invitations with a link to the online survey and 360 paper-based questionnaires 
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(of an identical nature) issued by post. 258 questionnaire returns were received 

- a response rate of 27%. Of the 258 returns 202 were complete and usable 

responses. By means of comparison, previous surveys of independent 

inventors include: Parker et al. (1996) 141 inventor responses and Huber (1998) 

162 inventor responses.  

5.1 Summary of the survey results 

Invention is most commonly performed by individuals over 40-years of age with 

those aged 41-50 years old the most likely to have undertaken invention 

(29.1%). This age profile of inventors is consistent with the findings presented 

by Sirilli (1987) and Weick and Eakin (2005) who noted an average inventor age 

of 46.5-years and 50-years respectively.  

Table 5.1  Age of the inventor 
 Frequency Percent Valid Percent 

 

40-Years and under 38 18.8 19.1 

41-50 Years 58 28.7 29.1 

51-60 Years 51 25.2 25.6 

61 Years or older 52 25.7 26.1 

Total 199 98.5 100.0 

 System 3 1.5  
Total 202 100.0  
 

Of the inventors who responded to the survey the majority were male (83.0%). 

This is consistent with the findings of previous academic surveys in this field of 

research (Albaum, 1975; Parker et al., 1996; Astebro, 2003). 
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Table 5.2  Gender of the inventor 
 Frequency Percent Valid Percent 

 

Male 166 82.2 83.0 

Female 34 16.8 17.0 

Total 200 99.0 100.0 

 Prefer not to say 2 1.0  
Total 202 100.0  

 

A large proportion of inventors possessed at least a graduate level qualification 

(47.9%). Of these inventors, 21.0% were highly qualified and held some form of 

post-graduate qualification. These results echo the findings of Parker et al., 

(1996) who identified independent inventors as being (typically) highly qualified 

individuals.  

 
Table 5.3  Highest level of qualification held by the inventor 
 Frequency Percent Valid Percent 

 

Post graduate 39 19.3 21.0 

Graduate 50 24.8 26.9 

Below graduate 73 36.1 39.2 

No qualifications 24 11.9 12.9 

Total 186 92.1 100.0 

 System 16 7.9  
Total 202 100.0  

 
Approximately two-thirds of the inventors who responded to the survey held 

some form of employment (66.5%). A further 17.6% of inventors were retired. 

This latter figure supports the assertion made by Richards (2002) that invention 

is a popular activity for those in retirement. 
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Table 5.4  The employment status of independent inventors 
 Frequency Percent Valid Percent 

 

Employed 117 57.9 66.5 

Not Employed 28 13.9 15.9 

Retired 31 15.3 17.6 

Total 176 87.1 100.0 

 System 26 12.9  
Total 202 100.0  

 

The survey results revealed that over two-fifths of inventors (42.5%) had 

developed just a single invention. This data reinforces the claims made by 

Astebro (2003) and Weick and Eakin (2005) that few inventors can be 

considered “professional” inventors who engage in repeat inventive endeavour. 

However the results of this survey indicate that undertaking the development of 

multiple inventions is more common than claimed by Astebro (2003). This 

difference is most likely the result of the measure of professionalism used in 

Astebro’s study (approaches made to the Canadian Innovation Centre) which is 

different to that used here. 

 
Table 5.5  Number of inventions developed by the inventor 
 Frequency Percent Valid Percent 

 

1 invention 82 40.6 42.5 

2 inventions 48 23.8 24.9 

3 inventions 31 15.3 16.1 

4 inventions or more 32 15.8 16.6 

Total 193 95.5 100.0 

 System 9 4.5  
Total 202 100.0  

 

Over half of the inventors surveyed (55.7%) were engaged in the development 

of inventions for a Schumpeterian Type 1 industry (Breschi et al., 2000). These 

industries are characterised by: high-levels of broad patent activity, a high 
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number of diverse patentees and a knowledge base that is neither scientifically 

or technically complex. This is consistent with the findings of Astebro (1998), 

Weick and Eakin (2005); Dahlin et al. (2000) and Lettl et al., (2009) which 

suggest that inventors habitually operate in industries of this type. What is 

surprising is that 44.3% of the inventors also chose to invent in Schumpeterian 

Type 2 industries. The barriers to entry for Type 2 industries are generally 

regarded as prohibitive to individuals: a requirement for advanced 

scientific/technological knowledge, high investment costs, stringent regulatory 

barriers, excessive time to market, and incremental patent activity dominated by 

just a few large businesses (typically multinationals). If the literature is correct 

then the inventors who opted to invent in Type 2 industries would appear likely 

to fail in their IP licensing attempts from the outset due to limitations upon their 

resources and capabilities. 

 

Given the relatively even distribution of inventor activity across Type 1 and Type 

2 industries, it was important to examine whether the assumption of a single, 

generic conceptual framework could be justified. It was considered that there 

might be a case for requiring multiple conceptual frameworks that reflected 

possible differences in inventor activity across Type 1 and Type 2 industries. 

Having analysed the data by “type of industry” however, it was found that there 

were insufficient differences between the activities of independent inventors 

who operated in Type 1 industries when compared to those operating in Type 2 

industries. In light of this there was no justification for the adoption of multiple 

conceptual frameworks.    
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Table 5.6  Type of industry in which the inventor operates  
 Frequency Percent Valid Percent 

 

Type 1 industry 103 51.0 55.7 

Type 2 industry 82 40.6 44.3 

Total 185 91.6 100.0 

 System 17 8.4  
Total 202 100.0  

 

The majority of independent inventors (58.9%) did not have any new product 

development (NPD) experience prior to their undertaking an invention 

development programme. This result supports the previous findings that 

indicate that independent inventors are typically mono-inventors who abandon 

this activity after a single development programme (restricting their ability to 

gain direct experience of NPD).  

The 41.1% of inventors who did possess previous NPD experience are thought 

to have better prospects of realising IP licensing success than their counterparts 

because of their improved understanding of the underlying processes involved 

in developing a new product. 

Table 5.7  Possession of previous NPD experience 
 Frequency Percent Valid Percent 

  

Previous NPD experience 81 40.1 41.1 

No previous NPD 

experience 
116 57.4 58.9 

Total 197 97.5 100.0 

 UNSURE 5 2.5  
Total 202 100.0  

 

In terms of education, just over one-third of independent inventors possessed 

formal qualifications in the field in which they were inventing (34.9%). This 

means that the majority of inventors were actually inventing in areas where they 

held no specialist knowledge at least in a certificated sense.  
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Table 5.8 Does the inventor hold formal qualifications in their field of 
invention 

 Frequency Percent Valid Percent 

 

Inventor holds formal 

qualifications in field of 

invention 

68 33.7 34.9 

No formal qualifications 

held in field of invention 
127 62.9 65.1 

Total 195 96.5 100.0 

 UNSURE 7 3.5  
Total 202 100.0  

 

Similar results were achieved when consideration was given to inventors 

possessing employment experience in their field of invention. 66.5% of 

inventors were unable to draw upon relevant industry specific experience to 

assist them when navigating through their development programme.  

If viewed in combination these results suggest that the majority of inventors 

have relatively low-levels of industry specific human capital (Dakhli and De 

Clercq, 2004). This is problematic because both Bakos and Nowotarski (2003) 

and Lettl et al., (2009) identified that industry specific human capital impacts 

positively upon an inventors prospects of commercial success. Limitations on 

the level of industry specific human capital the typical inventor can draw upon 

may supress their prospects for IP licensing success.  
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Table 5.9  Does the inventor have employment experience in their field of  
invention 

 Frequency Percent Valid Percent 

 

Inventor has employment 

experience in field of 

invention 

65 32.2 33.5 

No employment  

experience in field of 

invention 

129 63.9 66.5 

Total 194 96.0 100.0 

 UNSURE 8 4.0  
Total 202 100.0  

 

When inventors’ highest-level of qualification was cross-tabulated against 

employment experience in the field of invention it was found that the more 

qualified an inventor is the more likely they are to have employment experience 

in their field of invention. Pearson Chi-Square χ2 (3, N=178) = 19.32, P =.000 
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5.1.1 Analysis of different inventor groupings 

In order to develop a comprehensive view of different independent inventor 

profiles, analysis was performed of all inventor respondents using three 

variables. These variables were selected because analysis revealed that they 

accounted for a high proportion of the statistically significant differences found 

within the survey results. (A confidence-level of .05 was used for all statistical 

tests.) The three variables are: 

• The gender of the inventor 

• The age of the inventor 

• The level of previous NPD experience held by the inventor 

The purpose of analysing the survey data by different inventor profiles was to 

allow the subsequent development of an operational model (decision support 

system) that supports intermediaries in the identification of promising inventor 

submissions. Analysis by each of the three groups is presented over the 

following pages. 

5.1.1.1 Differences between male and female inventors 

The results of the survey revealed that female inventors are generally younger 

than their male counterparts. While just 44.3% of male inventors were 50-years 

of age or younger, 67.6% of female inventors were within this age bracket. At 

the other end of the age range, just 2.9% of female inventors were 61-years of 

age or older, while almost one-third of male inventors (30.9%) were represented 

within this age group. 
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Table 5.10  Inventor gender by age 
 Inventor age  Total 

40-

YEARS 

AND 

UNDER 

41-50 

YEARS 

51-60 

YEARS 

61 YEARS 

OR 

OLDER 

Gender of 

the inventor 

MALE 
 30 43 41 51 165 

 18.2% 26.1% 24.8% 30.9% 100.0% 

FEMALE 
 8 15 10 1 34 

 23.5% 44.1% 29.4% 2.9% 100.0% 

Total 
 38 58 51 52 199 

 19.1% 29.1% 25.6% 26.1% 100.0% 

Pearson Chi-Square χ2 (3, N=199) = 12.24, P =.007 

A difference between male and female inventors was detected with regard to 

the type of industries in which they chose to focus their inventive activity. 

Female inventors (74.2%) were significantly more likely to invent in 

Schumpeterian Type 1 industries than male inventors (52.0%). Type 1 

industries are thought to be more accessible to independent inventors generally 

because activity is less dependent upon technological or scientific knowledge, 

and large companies are less likely to dominate patent activity. It is interesting 

to note that almost half of male inventors (48.0%) operated in a Type 2 industry. 

Inventing in a Type 2 industry might be a product of male inventors being on 

average older than female inventors and therefore having had greater 

opportunity to be exposed to more complex industries through their 

employment. 
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Table 5.11  Inventor gender by type of industry  
 Type of industry inventor 

operates within 

Total 

Type 1 

industry 

Type 2 

industry 

Gender of the 

inventor 

MALE 
 79 73 152 

 52.0% 48.0% 100.0% 

FEMALE 
 23 8 31 

 74.2% 25.8% 100.0% 

Total 
 102 81 183 

 55.7% 44.3% 100.0% 

Pearson Chi-Square χ2 (1, N=183) = 5.15, P =.023 

A particularly interesting result was obtained with regard to the possession of 

prior experience of NPD. While 45.7% of male inventors claimed to have 

previous experience of NPD, only 21.2% of female inventors felt able to make 

this claim. If these results are viewed in combination with the age profile 

presented in Table 5.10 then it could be argued that the absence of NPD 

experience for the majority of female inventors maybe partially explained by 

their relative youth.     

 
Table 5.12  Inventor gender by previous experience of NPD 
 I have previous experience of 

NPD 

Total 

YES NO 

Gender of the 

inventor 

MALE 
 74 88 162 

 45.7% 54.3% 100.0% 

FEMALE 
 7 26 33 

 21.2% 78.8% 100.0% 

Total 
 81 114 195 

 41.5% 58.5% 100.0% 

Pearson Chi-Square χ2 (1, N=195) = 6.75, P =.009 

Perhaps as a consequence of their limited NPD experience, female inventors 

(33.3%) are significantly less likely than their male counterparts (60.8%) to 
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include a commercial review gate within their NPD process. The inclusion of 

review gates within an NPD process is considered potentially important 

because they assist in ensuring that the outputs of the process are valuable 

commercially, and viable from a technical perspective. It is anticipated that the 

absence of a commercial review gate may hamper the effectiveness of the 

inventor’s NPD process – limiting their prospects of IP licensing success. This 

data indicates that there are gender differences in how males and females 

navigate through the NPD process. 

 
Table 5.13  Inventor gender by inclusion of a commercial review gate 
 Do you include a commercial 

review stage gate in your NPD 

process 

Total 

YES NO 

Gender of the 

inventor 

MALE 
 96 62 158 

 60.8% 39.2% 100.0% 

FEMALE 
 10 20 30 

 33.3% 66.7% 100.0% 

Total 
 106 82 188 

 56.4% 43.6% 100.0% 

Pearson Chi-Square χ2 (1, N=188) = 7.71, P =.005 

Female inventors (58.1%) are significantly less likely than their male 

counterparts (77.1%) to feel that a patent is the most valuable form of IP 

protection when seeking a license agreement. Again this perception might be a 

consequence of female inventors possessing relatively lower levels of prior 

NPD experience. Given the importance of a patent as the transferable asset in 

the context of a pure IP license, this perception concerning the value of a patent 

may militate against the prospects of IP licensing success for female inventors. 
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Table 5.14 Inventor gender by views on IP protection 
 Perceptions concerning the 

most valuable form of IP 

protection in context of 

licensing 

Total 

PATENT OTHER PROT 

Gender of the 

inventor 

MALE 
 118 35 153 

 77.1% 22.9% 100.0% 

FEMALE 
 18 13 31 

 58.1% 41.9% 100.0% 

Total 
 136 48 184 

 73.9% 26.1% 100.0% 

Pearson Chi-Square χ2 (1, N=184) = 4.85, P =.028 

Although typically younger and less experienced (in an NPD context) than male 

inventors, female inventors (66.6%) are more likely to hold a graduate or post-

graduate qualification than their male counterparts (43.4%). Female inventors 

are therefore more highly qualified in a certificated sense than male inventors. 

While female inventors’ may have higher certificated human capital, it can be 

argued that males rely more on practical experience. 

  
Table 5.15 Inventor gender by highest level of qualification held 
 Highest level of qualification held by the 

inventor 

Total 

Post 

graduate 

Graduate Below 

graduate 

No 

qualifications 

Gender of 

the inventor 

MALE 
 31 35 63 23 152 

 20.4% 23.0% 41.4% 15.1% 100.0% 

FEMALE 
 8 14 10 1 33 

 24.2% 42.4% 30.3% 3.0% 100.0% 

Total 
 39 49 73 24 185 

 21.1% 26.5% 39.5% 13.0% 100.0% 

Pearson Chi-Square χ2 (3, N=185) = 7.95, P =.047 

The conceptual model presented in Chapter Three suggests that interaction 

between an inventor and agents/organisations within the innovation system is 



5.  Results and Discussion 
 

269 | P a g e  
 

important to an inventor’s capacity to acquire resources for their development 

programme from within the external environment. If consideration is given to 

inventor engagement with these agents and organisations, there is very little 

difference noted between male and female inventors. Notwithstanding this, 

female inventors (38.2%) were more likely than male inventors (21.8%) to have 

sought the assistance of a solicitor during their development programme. Given 

the extant literature on the incomplete contracting model (Grossman and Hart, 

1986; Hart and Moore, 1990; Tirole, 1999) it is uncertain whether the input of a 

solicitor will result in a positive outcome because there is a possibility that legal 

professionals will seek to specify terms and conditions ex ante that are too 

onerous for potential licensees. This is thought to hamper an inventor’s 

prospects of IP licensing success by increasing the transaction costs associated 

with an exchange (Williamson, 1987). This is in turn likely to reduce the 

potential for the exchange (IP usage for royalty payments) to occur (Teece, 

1986). 

Table 5.16 Inventor gender by engagement with a solicitor 
 Have you engaged with a: 

solicitor 

Total 

YES NO 

Gender of the 

inventor 

MALE 
 36 129 165 

 21.8% 78.2% 100.0% 

FEMALE 
 13 21 34 

 38.2% 61.8% 100.0% 

Total 
 49 150 199 

 24.6% 75.4% 100.0% 

Pearson Chi-Square χ2 (1, N=199) = 4.09, P =.043 

Female inventors appear to possess similar levels of personal resources to 

male inventors, and interact with their personal network and 

agents/organisations within the innovation system in a similar way. It is 
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therefore surprising to find that female inventors (M=3.38 SD=1.45) are 

significantly less likely than male inventors (M=3.92 SD=1.40) to gain access to 

the raw materials they require for their development programme (Table 5.17). It 

might be argued that the innovation system discriminates against female 

inventors. 

 

As described within the conceptual model (Figure 3.3) it is anticipated that 

independent inventors will be largely resource dependent. The reduced capacity 

to acquire the raw materials required to proceed effectively through the NPD 

process may therefore hamper female inventor licensing prospects and 

indicates possible discrimination.   

 

Table 5.17 Inventor gender by ability to access raw materials  

To what extent are you able to gain access to: raw materials 

 N Mean Std. Deviation Std. Error 

MALE 164 3.92 1.405 .110 

FEMALE 32 3.38 1.454 .257 

Total 196 3.83 1.424 .102 
 
One-way ANOVA F (1,194) = 3.993, p = .047 

 
The final observed difference between male inventors and female inventors is 

the nature of the invention developed. Female inventors (M=2.74 SD=1.54) are 

more likely to believe that their invention will require end-users to change their 

habits than male inventors (M=2.10 SD=1.21).  
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Table 5.18 Inventor gender by requirement for end-user habit change 

Does the invention require end-users to change their habits? 

 N Mean Std. Deviation Std. Error 

MALE 165 2.10 1.211 .094 

FEMALE 34 2.74 1.543 .265 

Total 199 2.21 1.292 .092 

One-way ANOVA F(1, 41.765) = 5.161, p = .028 (Welch) 
 
In summary, the survey results revealed that male inventors are likely to be 

older and less qualified in a certificated sense than female inventors. While 

female inventors focus their activity upon Type 1 industries, a far greater 

proportion of male inventors operate in the scientifically and technically complex 

Type 2 industries.  

Perhaps because of their higher average age, male inventors were twice as 

likely to have prior NPD experience as female inventors. This relative lack of 

NPD experience appears to manifest itself within the NPD process where 

female inventors were more likely than male inventors to omit review gates and 

to under-estimate the importance of patents to the licensing process. 

An interesting finding from the survey was that female inventors may 

inadvertently increase the transaction costs (Commons, 1931; Williamson, 

1981; Williamson, 1987) associated with their licensing proposition by: first, 

developing inventions that require end-users to change their usage habits 

(increasing the cost of re-educating consumers and increasing the risk of 

product non-acceptance within the market) and second, using a solicitor to draft 

license contracts. This later-point is made on the assumption that a contract 

drafted by a legal professional with be more exacting and “complete” than may 

be required. This is thought to increase the transaction costs for the potential 
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licensee who is required to abide by its terms and conditions. As noted by 

Teece (1986) the higher the transaction costs associated with an exchange, the 

less likely the exchange will occur.    

 

5.1.1.2 Differences between inventors by age group 

The survey results revealed that the proportion of inventors without formal 

qualifications increased with the age of the inventor. While a quarter of 

inventors aged 61 years or older (25.0%) hold no formal qualifications, just 

2.8% of inventors aged 40-years or younger fall into this category. This result is 

perhaps a reflection of the increased emphasis placed on certificated 

qualifications in modern society. 

It is interesting to note that approximately one-fifth of inventors across all four 

age groups hold a post-graduate qualification. This is higher than the UK 

national average as determined by The Sutton Trust, which claims 11% of the 

population hold a post-graduate qualification. UK based independent inventors 

are therefore seen to be more highly qualified than the UK population in general 

which supports the findings of a US study into independent inventors by Parker 

et al., (1996). 

Whether holding formal qualifications is beneficial or not in the context of this 

inquiry is debatable. While Human Capital Theory (HCT) (Becker, 1964) 

suggests that higher qualifications may prove beneficial by heightening an 

individual’s level of human capital, the literature stream on creativity indicates 

that being wedded to existing knowledge is common among highly qualified 
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people, but negatively impacts upon creative endeavour such as invention 

(Hayes 1978, Simon & Chase 1973). 

Table 5.19 Inventor age by highest qualification held 
 Highest level of qualification held by the 

inventor 

Total 

Post 

graduate 

Graduate Below 

graduate 

No 

qualifications 

Inventor age  

40-YEARS  

AND UNDER 

 6 14 15 1 36 

 16.7% 38.9% 41.7% 2.8% 100.0% 

41-50 

YEARS 

 12 19 22 4 57 

 21.1% 33.3% 38.6% 7.0% 100.0% 

51-60 

YEARS 

 11 12 16 8 47 

 23.4% 25.5% 34.0% 17.0% 100.0% 

61 YEARS 

OR OLDER 

 9 4 20 11 44 

 20.5% 9.1% 45.5% 25.0% 100.0% 

Total 
 38 49 73 24 184 

 20.7% 26.6% 39.7% 13.0% 100.0% 

Pearson Chi-Square χ2 (9, N=184) = 19.23, P =.023 

Inventors are less inclined to invent in Schumpeterian Type 1 industries as they 

grow older. While 63.9% of inventors aged 40-years or younger invent in a Type 

1 industry, just 36.0% of inventors aged 61-years or older operate in industries 

of this nature. Conversely, the survey reveals that inventors are more likely to 

invent in the technically and scientifically complex Type 2 industries as they 

grow older. 64.0% of inventors aged 61-years or older conduct their activity in 

Type 2 industries compared to just 36.1% of inventors aged 40-years or 

younger. 

Perhaps the most plausible explanation for this result is that the resources and 

capabilities required to operate in Type 2 industries are acquired over-time and 

therefore older inventors have had greater opportunity (perhaps through years 

of employment experience) to operate within industries of this sort and develop 
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the more sophisticated knowledge required. It might also be the case that 

inventors do simply invent in industries that they have had previous first-hand 

exposure to (McDaniel, Cummins and Beauchamp, 1988). This of course 

assumes that older inventors have a greater breadth of industrial experience.  

In terms of the extant literature, the notion that a greater proportion of inventors 

operate across Type 2 industries as they become older contradicts the views of 

Weick and Eakin (2005); Dahlin et al. (2000) and Astebro (1998) whose 

research suggests Type 1 industries are the operating fields habitually inhabited 

by independent inventors.  

Table 5.20 Inventor age by industry type 
 Type of industry 

inventor operates within  

Total 

Type 1 

industry 

Type 2 

industry 

Inventor age  

40-YEARS AND 

UNDER 

 23 13 36 

 63.9% 36.1% 100.0% 

41-50 YEARS 
 34 17 51 

 66.7% 33.3% 100.0% 

51-60 YEARS 
 26 19 45 

 57.8% 42.2% 100.0% 

61 YEARS OR 

OLDER 

 18 32 50 

 36.0% 64.0% 100.0% 

Total 
 101 81 182 

 55.5% 44.5% 100.0% 

Pearson Chi-Square χ2 (3, N=182) = 11.39, P =.010 

 
Inventors are more likely to use inventor support organisations as they become 

older. Just 22.2% of inventors aged 40-years or under hold inventor support 

group membership compared to 60.8% of inventors aged 61-years or older. It 

appears that older inventors are more integrated into support networks and 
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possibly better networked in general. As described in the conceptualisation 

chapter (Chapter Three) it is thought that holding inventor support group 

membership improves an inventor’s associational activity and subsequently 

their prospects of obtaining important resources for their development 

programme through the process of social exchange (Knack and Keefer, 1997). 

Table 5.21 Inventor age by membership of an inventor support group 
 Associational activity -  

membership of an 

inventor support group 

Total 

YES NO 

Inventor age  

40-YEARS AND 

UNDER 

 8 28 36 

 22.2% 77.8% 100.0% 

41-50 YEARS 
 25 33 58 

 43.1% 56.9% 100.0% 

51-60 YEARS 
 24 26 50 

 48.0% 52.0% 100.0% 

61 YEARS OR 

OLDER 

 31 20 51 

 60.8% 39.2% 100.0% 

Total 
 88 107 195 

 45.1% 54.9% 100.0% 

Pearson Chi-Square χ2 (3, N=195) = 12.93, P =.005 

If older inventors utilise their apparent increased capacity to obtain resources 

through social exchange effectively, then this might explain why those inventors 

aged 51-60-years old (M=4.18 SD=1.19) are significantly more likely to report 

that they obtained the raw materials they required for their development 

programme than inventors aged 40-years or younger (M=3.39 SD=1.49). We 

might also query whether the financial resources held by older inventors are 

greater. This would allow resource acquisition through economic transactions.  
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Table 5.22 Inventor age by ability to obtain raw materials for their 

development programme 
 
To what extent are you able to gain access to: raw materials 

 N Mean Std. Deviation Std. Error 

40-YEARS AND UNDER 36 3.39 1.498 .250 

41-50 YEARS 57 3.54 1.536 .203 

51-60 YEARS 51 4.18 1.195 .167 

61 YEARS OR OLDER 51 4.10 1.345 .188 

Total 195 3.83 1.425 .102 

One-way ANOVA F(3, 99.519) = 3.641, p = .015 (Welch) 
 
Post hoc comparison using the Games-Howell procedure revealed a statistically 

significant difference between inventors aged 40-years and under and those 51-

60-years (.05)  

 

As the age of the inventor increases, so does their inclination to include a 

commercial review gate within their NPD process. 70.2% of inventors aged 61-

years or older included a review gate of this nature compared to just 35.1% of 

inventors 40-years of age or younger. The use of review gates within the NPD 

process is thought to increase process effectiveness by acting as a cognitive 

speedbump and forcing the inventor to assess the ongoing viability of the 

development programme. This is also thought to improve an inventor’s 

prospects of realising a signed IP license agreement. 

  



5.  Results and Discussion 
 

277 | P a g e  
 

Table 5.23 Inventor age by use of a commercial review gate 
 Do you include a 

commercial review stage 

gate in your NPD 

process 

Total 

YES NO 

Inventor age  

40-YEARS AND 

UNDER 

 13 24 37 

 35.1% 64.9% 100.0% 

41-50 YEARS 
 30 25 55 

 54.5% 45.5% 100.0% 

51-60 YEARS 
 30 18 48 

 62.5% 37.5% 100.0% 

61 YEARS OR 

OLDER 

 33 14 47 

 70.2% 29.8% 100.0% 

Total 
 106 81 187 

 56.7% 43.3% 100.0% 

Pearson Chi-Square χ2 (3, N=187) = 11.26, P =.010 

In terms of negotiating the IP license contract itself, it is interesting to note that 

inventors aged 61-years and older (M=2.29 SD=1.17) are significantly more 

willing to relinquish control of their involvement in the invention’s development 

and launch than those inventors aged 40-years and younger (M=3.05 SD=1.18) 

and 41-50-years of age (M=3.11 SD=1.29). This might be seen as beneficial in 

accordance with the Incomplete Contracting Model (Grossman and Hart, 1986; 

Hart and Moore, 1990; Tirole, 1999) where the ability to avoid defining all terms 

and conditions precisely ex ante is thought to improve the potential for contract 

agreement to be reached. 
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Table 5.24 Inventor age by desire to control the invention’s development and 

launch 
I like to control all aspects of the product development and launch 

 N Mean Std. Deviation Std. Error 

40-YEARS AND UNDER 38 3.05 1.184 .192 

41-50 YEARS 54 3.11 1.298 .177 

51-60 YEARS 46 2.78 1.191 .176 

61 YEARS OR OLDER 49 2.29 1.173 .168 

Total 187 2.80 1.252 .092 

One-way ANOVA F(3,183) = 4.642, p =.004 
 
Post hoc comparison using the Bonferroni procedure revealed a statistically 

significant difference between inventors aged 61-years and older and those 

aged 40-years or younger (.024) and between inventors aged 61-years and 

older and those aged 41-50-years (.004) 

 
In summary, inventors have a greater inclination to operate in the scientifically 

and technically complex Type 2 industries as they become older. This is despite 

the fact that they are less likely to have formal qualifications to support their 

involvement in these more demanding industries. The results illustrate that older 

inventors have an improved capacity to acquire the raw materials they need 

from within the innovation system. This might be attributed to higher levels of 

associational activity which facilitates the social exchange of resources. Of 

course, it might be that older inventors are simply more “street–wise” due to 

their age and practical experience and it is this that makes them more 

successful inventors. 

 

It is interesting to note that the inclusion of review gates within the NPD process 

increases as inventor age increases. This suggests that as inventors gain 
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experience they have greater recognition as to the importance of these gates 

and are more inclined to incorporate them within the NPD process. Older 

inventors also seem more likely to pursue an Incomplete Contracting Model 

(Grossman and Hart, 1986; Hart and Moore, 1990; Tirole, 1999) because they 

are less inclined to require control over the licensee (older inventors are 

perhaps more realistic and less idealistic than their younger counterparts). This 

might increase the prospects for older inventors to achieve IP licensing success 

by making contract specification less arduous and reducing transaction costs.  

 

5.1.1.3 Differences between inventors by previous 
experience of new product development 

Possessing previous experience of NPD does appear to influence an inventor’s 

approach to navigating through their current development programme. With 

reference to the NPD process itself, the survey data revealed that 69.1% of 

inventors with previous experience of NPD included a technical review gate 

within their current NPD process. This is compared to just 46.8% of inventors 

without such experience. This result was significant at the .05 confidence level. 

Table 5.25 Inventor NPD experience by inclusion of a technical review gate 
 Do you include a technical 

review stage gate in your 

NPD process 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 56 25 81 

 69.1% 30.9% 100.0% 

NO 
 51 58 109 

 46.8% 53.2% 100.0% 

Total 
 107 83 190 

 56.3% 43.7% 100.0% 

Pearson Chi-Square χ2 (1, N=190) = 9.43, P =.002 
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A similar result was found when consideration was given to the inclusion of a 

commercial review gate. 68.8% of those inventors with previous NPD 

experience incorporated a commercially focussed appraisal within their NPD 

process, compared to just 46.7% of inventors who did not possess prior NPD 

experience. Again this result was statistically significant. 

Table 5.26 Inventor NPD experience by inclusion of a commercial review gate 
 Do you include a 

commercial review stage 

gate in your NPD process 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 55 25 80 

 68.8% 31.2% 100.0% 

NO 
 50 57 107 

 46.7% 53.3% 100.0% 

Total 
 105 82 187 

 56.1% 43.9% 100.0% 

Pearson Chi-Square χ2 (1, N=187) = 9.01, P =.003 

The conclusion drawn is that inventors with previous NPD experience may have 

a more sophisticated understanding of NPD processes and understand the 

importance of regular activity review gates and the role they play in increasing 

the level of objectivity and reflection in the process. In short, previous NPD 

experience may make inventors more process aware. 

 

A potentially important benefit of an inventor possessing previous experience of 

NPD is that they are seemingly better equipped to obtain additional financial 

resources from organisations within the innovation system than their 

inexperienced counterparts. This financial resource can be used to ease the 

inventor’s passage through the development programme (potentially acquiring 
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necessary external resources to overcome obstacles through economic 

transactions). 

 

The survey data revealed that the vast majority of inventors with previous 

experience of NPD (96.9%) are likely to seek some form of external financial 

support to navigate through the NPD process. Meanwhile, 82.1% of inventors 

without prior NPD experience sought external financial support. This result was 

statistically significant at the .05 level. 

 
Table 5.27 Inventor NPD experience by external financial support sought 
 Did you access financial 

support 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 63 2 65 

 96.9% 3.1% 100.0% 

NO 
 78 17 95 

 82.1% 17.9% 100.0% 

Total 
 141 19 160 

 88.1% 11.9% 100.0% 

Pearson Chi-Square χ2 (1, N=160) = 8.09, P =.004 

Inventors with prior NPD experience (36.9%) were significantly more effective in 

obtaining public sector grant support for their development programme than 

their less experienced counterparts (18.9%). Given the administrative burden 

associated with identifying, applying for and complying with the terms and 

conditions of publically-funded grants, prior experience of this activity gained 

through prior NPD exposure is likely to be beneficial and may explain the 

variation in performance between the inventor groups. 
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Table 5.28 Inventor NPD experience by capacity to obtain public sector grant 
support 

 What type of financial 

support did you access: 

public sector grant 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 24 41 65 

 36.9% 63.1% 100.0% 

NO 
 18 77 95 

 18.9% 81.1% 100.0% 

Total 
 42 118 160 

 26.2% 73.8% 100.0% 

Pearson Chi-Square χ2 (1, N=160) = 6.44, P =.011 

A similar result was revealed when consideration was given to the inventor’s 

ability to obtain a bank loan to finance their development programme. Inventors 

with previous NPD experience (16.9%) were three-times more likely to obtain a 

bank loan than inexperienced inventors (5.3%)  

Table 5.29 Inventor NPD experience by capacity to obtain a bank loan 
 What type of financial 

support did you access: 

bank loan 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 11 54 65 

 16.9% 83.1% 100.0% 

NO 
 5 90 95 

 5.3% 94.7% 100.0% 

Total 
 16 144 160 

 10.0% 90.0% 100.0% 

Pearson Chi-Square χ2 (1, N=160) = 5.83, P =.016 

The conclusion drawn from these results is that prior experience of NPD may be 

beneficial in three ways when consideration is given to obtaining financial 

resources from the external environment: first, experienced inventors may be 

more aware that financial support from external parties will be required to 
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navigate successfully through the NPD process. They acknowledge their 

resource dependence and actively seek external support. Second, experienced 

inventors may be more effective in the identification of funding streams and 

have greater capacity to comply with their stringent requirements. In this sense 

inventors with previous NPD experience may be seen to have greater 

absorptive capacity (Cohen and Levinthal, 1990). Third, prior NPD experience 

may provide financial institutions with greater confidence in the applicant (a 

better track-record). This may enhance their prospects of being awarded 

financial support by external organisations.  

The results of the survey revealed that 67.9% of inventors with previous 

experience of NPD were likely to engage with organisations located within the 

innovation system as part of their development programme. This is significantly 

(P<.05) more than the proportion of inexperienced inventors (47.0%). As 

illustrated by the conceptual model (Figure 3.3), interaction with organisations 

and agents within the innovation system is seen as integral to an inventor’s 

prospects of acquiring resources for their development programme from 

external sources. 

Table 5.30 Inventor NPD experience by engagement with organisations  
 Did you engage external 

organisations 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 55 26 81 

 67.9% 32.1% 100.0% 

NO 
 54 61 115 

 47.0% 53.0% 100.0% 

Total 
 109 87 196 

 55.6% 44.4% 100.0% 

Pearson Chi-Square χ2 (1, N=196) = 8.44, P =.004 
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Inventors with previous experience of NPD are consistently more likely than 

their less experienced counterparts to engage with a host of different 

organisations that may support a development programme, including: 

universities, research institutes, government departments and publically funded 

bodies. Increased interaction with organisations and agents is thought to 

heighten resource acquisition and improve an inventor’s prospects for IP 

licensing success. 

Just over half of the inventors with previous experience of NPD (50.6%) had 

engaged with a university during their development programme. This compares 

to just one-quarter of the inventors who had no prior NPD experience to draw 

upon (27.8%) 

 Table 5.31 Inventor NPD experience by engagement with a university 
 Did you engage with any of 

the following institutions: 

universities 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 41 40 81 

 50.6% 49.4% 100.0% 

NO 
 32 83 115 

 27.8% 72.2% 100.0% 

Total 
 73 123 196 

 37.2% 62.8% 100.0% 

Pearson Chi-Square χ2 (1, N=196) = 10.56, P =.001 

 
While inventor engagement with a research institute was less common than 

with a university, inventors with previous NPD experience were more than twice 

as likely (13.6%) to engage with a research institute than inexperienced 

inventors (5.2%). 
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Table 5.32 Inventor NPD experience by engagement with a research institute 
 Did you engage with any of 

the following institutions: 

research institute 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 11 70 81 

 13.6% 86.4% 100.0% 

NO 
 6 109 115 

 5.2% 94.8% 100.0% 

Total 
 17 179 196 

 8.7% 91.3% 100.0% 

Pearson Chi-Square χ2 (1, N=196) = 4.19, P =.041 

21.0% of inventors with prior NPD experience engaged with a government 

department during their development programme, while just 6.1% of inventors 

without such experience sought support from this type of organisation. This 

result is somewhat surprising given that the UK Intellectual Property Office (a 

government department) provide a free helpline to support people considering, 

or in the process of making, a UK patent application. 

Table 5.33 Inventor NPD experience by engagement with a government 
department 

 Did you engage with any of 

the following institutions: 

government departments 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 17 64 81 

 21.0% 79.0% 100.0% 

NO 
 7 108 115 

 6.1% 93.9% 100.0% 

Total 
 24 172 196 

 12.2% 87.8% 100.0% 

Pearson Chi-Square χ2 (1, N=196) = 9.82, P =.002 

The same trend is apparent when consideration is given to inventor 

engagement with publically funded bodies. While engagement levels with public 
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funded bodies is quite low in general, inventors with previous NPD experience 

(17.3%) were more than three-times more likely to engage with organisations of 

this type than inexperienced inventors (5.2%) 

 

Table 5.34 Inventor NPD experience by engagement with public funded 
bodies 

 Did you engage with any of 

the following institutions: 

public funded bodies 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 14 67 81 

 17.3% 82.7% 100.0% 

NO 
 6 109 115 

 5.2% 94.8% 100.0% 

Total 
 20 176 196 

 10.2% 89.8% 100.0% 

Pearson Chi-Square χ2 (1, N=196) = 7.55, P =.006 

In terms of engagement with agents within the innovation system, the results 

revealed that inventors with previous NPD experience (67.9%) are more likely 

than their inexperienced counterparts (49.6%) to use a patent agent during their 

development programme. This difference between the groups is likely to be 

important given that the drafting of a patent is influential in determining its 

commercial and legal value to the licensee. (A professionally drafted patent is 

more valuable to potential licensees because it is harder to circumvent). 
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Table 5.35 Inventor NPD experience by engagement with a patent agent 
 Would you consider seeking 

the support of: patent agent 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 55 26 81 

 67.9% 32.1% 100.0% 

NO 
 57 58 115 

 49.6% 50.4% 100.0% 

Total 
 112 84 196 

 57.1% 42.9% 100.0% 

Pearson Chi-Square χ2 (1, N=196) = 6.52, P =.011 

Given that inventors with prior experience of NPD engage more extensively with 

organisations and agents within the innovation system, it is perhaps 

unsurprising that they are more likely to obtain the raw materials they require for 

their development programme (M=4.24 SD=1.09) than inventors without prior 

NPD experience (M=3.54 SD=1.56). 

Table 5.36 Inventor NPD experience by ability to access raw materials 

To what extent are you able to gain access to: raw materials 

 N Mean Std. 

Deviation 

Std. Error 

Prior experience of NPD 80 4.24 1.094 .122 

No prior experience of NPD 112 3.54 1.565 .148 

Total 192 3.83 1.428 .103 

One-way ANOVA F(1,192) =13.337, p =.000 (Welch) 
 
Similarly, inventors with prior NPD experience (M=3.62 SD=1.41) are also more 

likely than inventors inexperienced in NPD (M=3.04 SD=1.64) to gain access to 

the machinery and equipment they need to navigate through their development 

programme. 
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Table 5.37 Inventor NPD experience by ability to access machinery and  
equipment 
 

To what extent are you able to gain access to: machinery 

 N Mean Std. 

Deviation 

Std. Error 

Prior experience of NPD 79 3.62 1.417 .159 

No prior experience of NPD 112 3.04 1.641 .155 

Total 191 3.28 1.574 .114 

One-way ANOVA F(1, 181.326) =6.701, p =.010 (Welch) 
 
Logic would suggest that inventors who engage extensively with agents and 

organisations within the innovation system are at greater risk than their 

counterparts of being exposed to opportunistic behaviour. Inventors with 

previous NPD experience should therefore have experienced greater levels of 

opportunism than their inexperienced counterparts. The survey findings do not 

support this. Indeed, inventors with previous NPD experience (M=3.21 

SD=1.64) are less likely to believe that they have been subjected to 

opportunistic behaviour than their inexperienced colleagues (M=4.14 SD=1.38) 

Table 5.38 Inventor NPD experience by experience of opportunistic behaviour 

To what extent have you been exploited by others during your development programme 

 N Mean Std. 

Deviation 

Std. Error 

Prior experience of NPD 81 3.21 1.649 .183 

No prior experience of NPD 114 4.14 1.388 .130 

Total 195 3.75 1.567 .112 

One-way ANOVA F(1, 153.353) =17.158, p =.000 (Welch) 
 
The conclusion drawn from these results is that inventors with prior NPD 

experience either:  

• Have an established network of external agents and organisations with 

whom they have a trusting relationship (minimising opportunism), or  
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• Are less prone to believe that opportunism is a threat (they display 

greater general trust and institutional trust than inexperienced inventors).  

The survey results also reveal that inventors with prior NPD experience can 

draw upon greater personal resources than inventors with no prior NPD 

experience. For example, 32.1% of those with previous NPD experience have 

access to a dedicated workshop in which to conduct their development activity, 

compared to just 18.3% of inexperienced inventors. 

Table 5.39 Inventor NPD experience by personal use of a dedicated 
workshop 

 Where do you develop your 

inventions: dedicated 

workshop 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 26 55 81 

 32.1% 67.9% 100.0% 

NO 
 21 94 115 

 18.3% 81.7% 100.0% 

Total 
 47 149 196 

 24.0% 76.0% 100.0% 

Pearson Chi-Square χ2 (1, N=196) = 4.99, P =.025 

This trend is also apparent when consideration is given to inventors having 

access to a laboratory in which to develop their inventions. 8.6% of inventors 

with previous experience of NPD had access to a laboratory compared to just 

1.7% of inexperienced inventors. 
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Table 5.40 Inventor NPD experience by personal use of a laboratory 
 Where do you develop your 

inventions: laboratory 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 7 74 81 

 8.6% 91.4% 100.0% 

NO 
 2 113 115 

 1.7% 98.3% 100.0% 

Total 
 9 187 196 

 4.6% 95.4% 100.0% 

(P=.03 two-sided Fisher's exact test). 

Further evidence that inventors with previous experience of NPD have greater 

personal resources is provided by the results relating to an inventor having 

nowhere to develop their invention. While only 2.5% of inventors with NPD 

experience had nowhere to conduct their development activity, 21.7% of 

inexperienced inventors encountered a similar predicament. Inventors with 

previous NPD experience are nine-times more likely to have somewhere to 

develop their inventions.  

 
Table 5.41 Inventor NPD experience by access to somewhere to develop a 

prototype 
 Do you have somewhere to 

develop a physical 

prototype 

Total 

YES NO 

I have previous 

experience of NPD 

YES 
 79 2 81 

 97.5% 2.5% 100.0% 

NO 
 90 25 115 

 78.3% 21.7% 100.0% 

Total 
 169 27 196 

 86.2% 13.8% 100.0% 

Pearson Chi-Square χ2 (1, N=196) = 14.85, P =.000 
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In summary, it appears that it is beneficial for inventors to possess previous 

experience of NPD when seeking to license the IP rights to an invention. 

Previous experience of NPD appears to enable inventors: 

• To organise and operationalise an NPD process that is more closely 

aligned with the conceptualised MSGM – incorporating both commercial 

and technical review gates. 

• To seek out and obtain financial resources from organisations located 

within the innovation system 

• To obtain the raw materials and access the machinery and equipment 

required to navigate through the NPD process. 

It is thought that the improved “resource acquirement capability” displayed by 

inventors with previous NPD experience maybe influenced by their propensity to 

engage more extensively with organisations and agents within the innovation 

system and their heightened ability to secure resources through social 

exchanges (more trusting and greater repute) and economic transactions 

(greater financial resources). 

Having summarised the results of the survey and discussed differences 

between different types of inventors, the next step was to present and discuss 

the findings using inventor success as the dependent variable.  
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5.2 Inventor IP licensing success 

If consideration is given to the proportion of inventors who have actually 

achieved IP licensing success then an important point arises. Controlling for 

those inventors who responded to the survey, but had not engaged with IP 

licensing, 70% of the remaining inventors had attempted to license their IP to a 

business without success. An activity where 70% of participants are 

unsuccessful merits investigation.  

 

Table 5.42 Inventor IP licensing success 
 Frequency Percent Valid Percent 

Valid 

Inventor has achieved a 

signed IP license  
24 11.9 30.0 

Inventor has tried to license 

their IP but not succeeded  
56 27.7 70.0 

Total 80 39.6 100.0 

Missing System 122 60.4  
Total 202 100.0  

 

The survey results discussed from here on in relate specifically to inventors who 

have engaged with IP licensing and either: succeeded or been unsuccessful to 

date. In analysing the results emphasis is placed upon two factors: 

1. Identifying differences between the groups that may contribute towards 

variations in inventor performance 

2. Identifying factors that may influence inventor success and lend weight to 

the conceptual model. 

A confidence-level of .05 was used for all statistical tests.  
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5.2.1 Inventor age, gender and employment status 

The results of the survey revealed that an inventor’s prospects of achieving IP 

licensing success improve with age. The success rate for inventors aged 61-

years or older (45.0%) is more than twice that of inventors aged 41-50-years 

(20.6%).     

 
Table 5.43 Age profile of the successful and unsuccessful inventor groups 
 Inventor age  Total 

40-

YEARS 

AND 

UNDER 

41-50 

YEARS 

51-60 

YEARS 

61 

YEARS 

OR 

OLDER 

Inventor 

success  

Inventor successful 
 3 6 6 9 24 

 12.5% 25.0% 25.0% 37.5% 100.0% 

Inventor not 

successful 

 

 8 23 14 11 56 

 14.3% 41.1% 25.0% 19.6% 100.0% 

 Total                   11 29 20 20 80 
  13.8% 36.2% 25.0% 25.0% 100.0% 

Success rate  
3/11 

27.2% 

6/29 

20.6% 

6/20 

30.0% 

9/20 

45.0% 
 

Pearson Chi-Square χ2 (3, N=80) = 3.37, P =.33 
 

If consideration is given to the results presented in section 5.1.1.2 of this 

chapter then older inventors may have an improved capacity to realise IP 

licensing success because: 

 

• They have a greater inclination to operate in the scientifically and 

technically complex Type 2 industries – patents are arguably of greater 

value in these industries.  

• They are less likely to have formal qualifications, so may be less wedded 

to existing knowledge (therefore more creative) 
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• They have an improved capacity to acquire the raw materials they need 

from within the innovation system. These resources can be used to 

navigate through the NPD process 

• They are likely to adopt an Incomplete Contracting Model that reduces 

the transaction costs on the exchange for potential licensees. 

Encouraging an IP licensing agreement. 

 

Male inventors were considerably more likely to achieve a signed IP license 

than female inventors. The success rate for male inventors (33.8%) is four-

times that of female inventors (8.3%).  

 
Table 5.44 Inventor success by gender 
 Gender of the 

inventor 

Total 

MALE FEMALE 

Inventor success 

Inventor successful 

 

 23 1 24 

 95.8% 4.2% 100.0% 

Inventor not successful 
 45 11 56 

 80.4% 19.6% 100.0% 

Total  68 12 80 
  85.0% 15.0% 100.0% 

Success rate  
23/68 

33.8% 

1/12 

8.3% 
 

(P=.09 two-sided Fisher's exact test). 

In terms of a possible explanation for these differences, the data presented in 

section 5.1.1.1 of this chapter suggests that males may be more likely to 

achieve success because: 

• Male inventors are typically older and less qualified than female inventors 

(greater experience, but less wedded to existing knowledge).  
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• A greater proportion of male inventors operate in the scientifically and 

technically complex Type 2 industries – patents may be viewed as being 

of greater commercial value in these knowledge intensive industries 

which increases interest in patent licensing. 

• Male inventors were more likely to have prior NPD experience than 

female inventors 

• Male inventors are more likely to include review gates within their NPD 

process and place higher importance upon patents – they use a more 

effective process 

• Female inventors appear to inadvertently increase transaction costs 

when proposing a license agreement. This is thought to reduce the 

likelihood that the exchange will occur. 

 

The success rate for inventors who are in some form of employment (37.5%) is 

nearly double that for unemployed/retired inventors (20.0%). Although the 

relationship between the variables is statistically weak, it does appear that being 

in employment is advantageous when seeking to develop an invention and 

license the associated IP.  
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Table 5.45 Inventor success by employment status 
 Inventor's 

employment status  

Total 

Employed Not 

Employed  

or retired 

 

Inventor 

success  

Inventor successful 
 18 5 23 

 78.3% 21.7% 100.0% 

Inventor not successful 

 30 20 50 

 60.0% 40.0% 
  

100.0% 

Total  48 25 73 
  65.8% 34.2% 100.0% 

Success rate  
18/48 

37.5% 

5/25 

20.0% 
 

Pearson Chi-Square χ2 (1, N=73) = 2.33, P =.12 

While uncertain, it might be that being in employment provides inventors with 

access to relevant industrial problems, which they can then go on to resolve 

(making their invention commercially attractive), or that the income generated 

through employment allows the inventor to secure resources held within the 

innovation system more effectively (through economic transactions).   

In summary, it appears that inventors who are male, aged 61-years or older and 

in employment are the most likely to achieve IP licensing success. While not 

discriminatory factors, these results are not counter-intuitive and lend weight to 

the merits of the conceptual model presented in Chapter Three (Figure 3.3) by 

confirming that the personal characteristics of the inventor (presented under the 

soft qualities) influence their prospects of realising IP licensing success. 
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5.2.2 Inventor hard qualities  

The following results relate to the level of human capital possessed by 

inventors. Human capital is the main component of the “inventor hard qualities” 

element of the conceptual model presented in Figure 3.3.  

5.2.2.1 Qualifications: highest level of qualification held by 

the independent inventor 

Table 5.46 Inventor success by highest level of qualification held   
 Highest level of qualification held by the 

inventor 

Total 

Post graduate Graduate Below 

graduate or 

no quals 

 

Inventor 

success  

Inventor successful 
 6 4 12 22 

 27.3% 18.2% 54.5% 100.0% 

Inventor not 

successful 

 10 22 22 54 

 18.5% 40.7% 40.7% 100.0% 

Total  16 26 34 76 
  21.1% 34.2% 44.7% 100.0% 

Success rate  
6/16 

37.5% 

4/26 

15.4% 

12/34 

35.3% 
 

Pearson Chi-Square χ2 (2, N=76) = 3.56, P =.16 

The results of the survey suggest that possessing a graduate-level qualification 

substantially hampers an inventor’s prospects for securing an IP license with a 

recorded success rate of just 15.4%. Inventors with a post-graduate 

qualification achieved a success rate (37.5%) that was more than double that 

achieved by graduates. A similar result was found for inventors with below-

graduate level qualifications/no qualifications, where the success rate was 

35.3%. This lends weight to the view that practical experience is important to an 

inventor’s prospects of achieving IP licensing success. 
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The results relating to the highest level of qualification held by the inventor are 

revealing. It does seem that practical experience is typically more important to 

IP licensing success than certificated qualifications. Inventors’ who possess a 

graduate-level qualification are (in particular) substantially less likely to achieve 

IP licensing success than their colleagues.   

 

5.2.2.2 Qualifications: alignment between qualifications and 

field of invention 

Possessing formal qualifications in their field of invention has no noticeable 

effect on the success of inventors. Those inventors who did hold a qualification 

in the area in which they were inventing achieved a success rate of 30.5%. This 

is very similar to the success rate achieved by inventors with no formal 

qualifications in their field of invention (28.5%). This conclusion is confirmed by 

the chi square analysis result of .84 which is above the significance-level of .05 

indicating the variables are independent of one other.  
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Table 5.47 Alignment between qualifications and field of invention  
 I hold formal 

qualifications in my 

field of invention 

Total 

YES NO 

Inventor success  

Inventor successful 
 11 12 23 

 47.8% 52.2% 100.0% 

 
Inventor not successful 
 

 25 30 55 

 45.5% 54.5% 100.0% 

Total  36 42 78 
  46.2% 53.8% 100.0% 

Success rate  
11/36 

30.5% 

12/42 

28.5% 
 

Pearson Chi-Square χ2 (1, N=78) = 0.03, P =.84 

This particular result contributes to an ongoing debate within the academic 

literature by supporting the assertion made by Root-Bernstein (1989) who 

argued that general and broad knowledge is more important to inventor 

effectiveness than industry-specific knowledge. The result conflicts with the 

position adopted by Bakos and Nowotarski (2003) and Lettl et al., (2009) who 

stressed the importance of industry-specific qualifications.  

 

5.2.2.3 Experience: inventor possesses employment 

experience in the field of invention 

The success rate for inventors who possess employment experience in their 

field of invention (37.5%) is higher than that achieved by inventors without this 

type of experience (26.0%). This result suggests that industry-specific human 

capital (Becker, 1964) developed through employment experience (Shane, 

2000) has some influence when consideration is given to an inventor’s 

prospects for achieving IP licensing success.  
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Table 5.48 Inventor employment in field of invention 
 I have been employed 

in my field of invention 

Total 

YES NO 

Inventor success  

Inventor successful 
 12 12 24 

 50.0% 50.0% 100.0% 

 

Inventor not successful 

 

 20 34 54 

 37.0% 63.0% 100.0% 

Total 

 
 32 

41.0% 

46 

59.0% 

78 

100.0%   

Success rate  
12/32 

37.5% 

12/46 

26.0% 
 

Pearson Chi-Square χ2 (1, N=78) = 1.15, P =.283 

 

5.2.2.4 Experience: inventor possesses previous 

experience of new product development 

The success rate achieved by inventors with previous NPD experience (47.3%) 

is three-times that achieved by inventors without prior NPD experience (15.3%). 

The results of the chi-square analysis (P<.05) confirms that the two variables 

are not independent of one another. This result is consistent with HCT which 

identifies the important contribution an individual’s previous experience makes 

to their level of economic success and innovative performance (Gimeno et al., 

1997; Coleman, 1988; Dakhli and De Clercq, 2004)  
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Table 5.49 Independent inventor’s previous experience of NPD 
 I have previous 

experience of NPD 

Total 

YES NO 

Inventor success  

Inventor successful 
 18 6 24 

 75.0% 25.0% 100.0% 

 

Inventor not successful 

 

 20 

37.7% 

33 

62.3% 

53 

100.0% 
 

Total  38 

49.4% 

39 

50.6% 

77 

100.0%   

Success rate  
18/38 

47.3% 

6/39 

15.3% 
 

Pearson Chi-Square χ2 (1, N=77) = 9.17, P =.00 

 

This result is influential because it shows that repeat inventors have learnt 

something from their previous attempts at NPD. It is important therefore that the 

operational model developed for intermediaries (decision support system) 

doesn’t “kill-off” first-time inventors who are prepared to learn.  

In terms of identifying reasons why previous NPD experience significantly 

influences an inventor’s prospects of IP licensing success the results presented 

in section 5.1.1.3 may prove insightful. Previous experience of NPD appears to 

enable inventors: 

• To organise and operationalise an NPD process that is more closely 

aligned with the conceptualised MSGM – incorporating both commercial 

and technical review gates. 

• To seek out and obtain financial resources from organisations located 

within the innovation system 
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• To obtain the raw materials and access to machinery and equipment 

required to navigate through the NPD process. 

It is thought that the improved “resource acquirement capability” displayed by 

inventors with previous NPD experience maybe influenced by their propensity to 

engage more extensively with organisations and agents within the innovation 

system and their higher-levels of personal resources.  

5.2.2.5 Experience: source of previous NPD experience 

Given that previous experience of NPD is significantly related to IP licensing 

success, it was valuable to identify the most important source of this NPD 

experience. The survey results highlighted that inventors who had previous 

experience specifically related to developing and commercialising an invention 

had a success rate (72.7%). This figure is seven-times that of inventors who 

had not previously commercialised an invention (10.5%). The result of the chi-

square analysis was statistically significant (P<.05) and so the variables are not 

independent of one another. 
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Table 5.50 Inventor experience of NPD through previous commercialisation of 

inventions 

 Source of NPD 

experience: I've 

commercialised 

inventions previously 

Total 

YES NO 

Inventor success  

Inventor successful 
 16 2 18 

 88.9% 11.1% 100.0% 

 

Inventor not successful 

 

 6 

26.1% 

17 

73.9% 

23 

100.0% 
 

Total  22 19 41 

  53.7% 46.3% 100.0% 

Success rate  
16/22 

72.7% 

2/19 

10.5% 
 

Pearson Chi-Square χ2 (1, N=41) = 16.01, P =.00 

The statistical significance of prior invention commercialisation experience 

suggests that individual-specific human capital (Dakhli and De Clercq, 2004), 

which is applicable across different industries holds discriminatory power when 

it comes to determining factors that influence an inventors prospects for IP 

licensing success. Given that previous results illustrate that industry-specific 

human capital is influential, but not discriminatory then it is appropriate to 

suggest that an inventor’s level of human capital does influence their prospects 

of IP licensing success, and that individual-specific human capital is of particular 

importance. 

In summary, it appears independent inventors who hold no qualifications and 

those who possess a post-graduate qualification or below-graduate 

qualifications are most likely to achieve a completed IP license. In addition, 

inventors who possess employment experience in their field of invention and 

those who hold prior experience of NPD are also likely to succeed. It does 
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appear that NPD experience gained through previous attempts at invention 

commercialisation is important and contributes significantly to increasing an 

inventor’s chances of success. 

The results relating to an inventor’s hard qualities (specifically human capital) 

provide considerable support for the conceptual model. The inventor’s level of 

human capital does influence their prospects of IP licensing success with 

individual-specific human capital appearing to hold discriminatory power. 

5.2.3 Inventor soft qualities  

The following results from the quantitative survey relate to the impact an 

independent inventor’s “soft qualities” have on their prospects of achieving a 

signed IP license agreement.  

5.2.3.1 Optimism, self-confidence and commitment 

To gauge the independent inventor’s level of optimism, self-confidence and 

commitment a number of proxies were used: 

• Optimism –  

o The extent to which the inventor expects a royalty on sales of 

greater than 8%. 

• Self-confidence:  

o The extent to which the inventor is confident that IP licensing is 

appropriate to their context.  

o The inventor’s level of confidence that their own business skills 

are good. 
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• Commitment:  

o The extent to which licensing is their preferred route to 

commercialisation.  

o The inventor’s commitment to generating a financial return on their 

inventive activity. 

The mean scores generated for each variable are illustrated in Figure 5.1 

Figure 5.1 Plot of the mean scores for the two inventor groups against 

“personality” variables 

 

As illustrated by Figure 5.1, being too optimistic seems to be a hindrance when 

it leads to unrealistic financial expectations. Self-confidence does however 

appear to be a differentiating factor between the inventor groups across both 
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measures used. Indeed, it is difficult to argue that being self-confident is not 

advantageous when seeking to persuade a potential licensee to enter into a 

licensing contract. 

The personality variable that resulted in the most noteworthy difference 

between successful and unsuccessful inventors was commitment. While both 

inventor groups were determined to generate a return on investment from their 

invention, successful inventors (M=4.63 SD=0.87) were more determined to 

achieve a return on investment from their activity than unsuccessful inventors 

(M=4.06 SD=1.29). This result is statistically significant (P=.05) 

 

Table 5.51 Inventor commitment to generating a return on investment 

Generating a return on investment from my invention is important 

 N Mean Std. Deviation Std. Error 

Inventor successful 24 4.63 .875 .179 

Inventor not successful 53 4.06 1.292 .177 

Total 77 4.23 1.202 .137 

One-way ANOVA F(1,75) = 3.832, p = .054 
 
The literature reviewed in Chapter Two acknowledged that generating an 

economic return on inventive activity is not the objective of all inventors (Weick 

and Eakin, 2005; Mayer, 2005). The results of the survey indicate however that 

an inventor improves their prospects of achieving IP licensing success if they 

actively pursue a return on investment. Possessing an ambivalent attitude to 

generating a return on investment is unhelpful when seeking an IP license. 
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5.2.3.2 Possessing an inventive disposition 

An inventor’s prospects of achieving IP licensing success increases the more 

often they undertake invention. Those inventors who have worked on a single 

invention have a success rate (25.8%) which is substantially below that 

achieved by serial inventors who have worked on 4 or more inventions (41.1%). 

The fact that serial inventors have a much higher success rate illustrates the 

value of individual specific human capital built by undertaking this type of 

activity repeatedly. 

  
Table 5.52 Number of inventions developed  
 How many inventions worked on by the 

inventor 

Total 

1 

invention 

2 

inventions 

3 

inventions 

4 

inventions 

or more 

Inventor 

success  

Inventor successful 
 8 5 4 7 24 

 33.3% 20.8% 16.7% 29.2% 100.0% 

Inventor not successful 

 

 23 14 8 10 55 

 41.8% 25.5% 14.5% 18.2% 100.0% 

Total  31 19 12 17 79 
  39.2% 24.1% 15.2% 21.5% 100.0% 

Success rate  
8/31 

25.8% 

5/19 

26.3% 

4/12 

33.3% 

7/17 

41.1% 
 

Pearson Chi Square χ2 (3, N=79) = 1.44, P =.69  

Although the relationship between the variables is weak statistically, it does 

seem that possessing an inventive disposition is advantageous. It is quite 

possible that engaging with the act of invention development repeatedly allows 

inventors to accumulate the necessary individual–specific human capital that 

fuels IP licensing success. In this context it seems that the inventor’s ability to 

learn is important to their ability to make the most of their previous experience.    
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The findings of this section of the survey further emphasize that the inventor’s 

soft qualities (characteristics, personality and attitudes) have the capacity to 

influence IP licensing success. This lends weight to the conceptual model 

presented in Chapter Three, in particular the “soft qualities” element of the 

model.  

5.2.4 Resource availability 

The following results relate to the resources that inventors are able to draw 

upon in order to navigate through the NPD process and achieve an IP license.  

5.2.4.1 Resource availability: access to personal resources: 

physical facilities 

An important principle of the conceptual model is the idea that inventors have a 

portfolio of personal resources to draw upon when navigating through their 

development programme. When additional resources are required (because of 

some personal deficiency or desire to outsource activity) then these will need to 

be available within the innovation system and/or the inventor’s personal 

network. The results from the survey revealed the extent to which resource 

availability influences an inventor’s prospects for achieving IP licensing 

success.    
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Table 5.53 Inventor personal resources: workshop 
 Where do you develop 

your inventions: 

dedicated workshop 

Total 

YES NO 

Inventor success  

Inventor successful 
 11 13 24 

 45.8% 54.2% 100.0% 

Inventor not successful 

 

 11 44 55 

 20.0% 80.0% 100.0% 

Total  22 57 79 
  27.8% 72.2% 100.0% 

Success rate  
11/22 

50.0% 

13/57 

22.8% 
 

Pearson Chi Square χ2 (1, N=79) = 5.55, P =.01   

Commencing with the inventor’s access to personally held resources, it is noted 

that the success rate for inventors who have a dedicated workshop in which to 

conduct their development activity (50.0%) is more than double that of inventors 

who do not have access to a dedicated workshop (22.8%). This relationship is 

found to be statistically significant (P<.05). 

Furthermore, it was found that inventors who had no physical space in which to 

invent achieved a success rate (10.0%) that was three-times lower than that 

achieved by inventors who possessed somewhere physical to invent (33.3%).  
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Table 5.54 Inventor personal resources: somewhere to invent 
 Have somewhere to 

develop a prototype 

Total 

YES NO 

Inventor success  

Inventor successful 
 23 1 24 

 95.8% 4.2% 100.0% 

Inventor not successful 

 

 46 9 55 

 83.6% 16.4% 100.0% 

Total  69 10 79 
  87.3% 12.7% 100.0% 

Success rate  
23/69 

33.3% 

1/10 

10.0% 
 

(P=.26 two-sided Fisher's exact test). 

5.2.4.2 Resource availability: field of invention 

The literature reviewed in Chapter Two suggested that certain industries (Type 

1) may have an innovation system that favours independent inventors more 

than other industries (Type 2).  

Table 5.55 Nature of the industry in which the inventor is operating  
 Type of industry 

inventor operates 

within  

Total 

Type 1 

industry 

Type 2 

industry 

Inventor success  

Inventor successful 
 11 9 20 

 55.0% 45.0% 100.0% 

Inventor not successful 

 

 27 27 54 

 50.0% 50.0% 100.0% 

Total  38 36 74 
  51.4% 48.6% 100.0% 

Success rate  
11/38 

28.9% 

9/36 

25.0% 
 

Pearson Chi Square χ2 (1, N=74) = 0.14, P =.70 

However the results of the survey revealed that the type of industry an inventor 

operates within has very little bearing upon the level of IP licensing success 



5.  Results and Discussion 
 

311 | P a g e  
 

achieved. The success rate for inventors who operated in a Type 1 industry 

(28.9%) was very similar to that achieved by inventors who operated in a Type 

2 industry (25.0%). This result was unexpected because Type 2 industries are 

seen to have higher barriers to entry than Type 1 industries and less accessible 

resources – militating against inventor led development programmes.  

 

Given the results obtained, variations in sectoral innovation systems (Malerba, 

2002) appear to have little bearing on inventor licensing success. Success can 

be achieved in relatively equal measure across the two different industry types. 

Furthermore, the notion that Type 2 industries offer few commercial 

opportunities for inventors is not consistent with the survey results. 

5.2.4.3 Resource availability: quality and extent of the 

inventor’s personal network 

Both inventor groups display an inclination to use their personal network to 

acquire resources. This provides support for the conceptual model. Successful 

inventors (M=3.17 SD=1.30) are however less likely to seek support from their 

personal network than unsuccessful inventors (M=3.49 SD=1.39), although it is 

acknowledged that this difference between the groups is weak statistically. 

 

Table 5.56 Inventor use of their personal network 

To what extent does your personal network provide support 

 N Mean Std. Deviation Std. Error 

Inventor successful 24 3.17 1.308 .267 

Inventor not successful 55 3.49 1.399 .189 

Total 79 3.39 1.372 .154 
One-way ANOVA F(1,77) = 0.932, p = .337 
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It seems logical to conclude that because successful inventors typically have 

access to greater personal resources, there is less need to seek support from 

within their personal network. We might also conclude that obtaining resources 

from organisations or agents within the innovation system is in some way 

preferable to seeking resource from friends, colleagues or relatives – perhaps in 

the quality of the resource inputs. In terms of theoretical insight the results of 

the survey do appear to support the notion that while successful inventors are 

resource dependent (Pfeiffer & Salancik, 1978), they are more self-contained 

than unsuccessful inventors because of their greater personal resources.  

5.2.4.4 Resource availability: engagement with 

organisations and agents within the innovation system 

The conceptual model predicts that inventors will attempt to secure resources 

from organisations and agents operating within the innovation system. The 

following sections relate to inventor engagement with these entities. 

Table 5.57 Extent of inventor engagement with organisations 
 No engagement 

undertaken with 

external organisations 

Total 

YES NO 

Inventor success  

Inventor successful 
 7 17 24 

 29.2% 70.8% 100.0% 

Inventor not successful 

 

 15 40 55 

 27.3% 72.7% 100.0% 

Total  22 57 79 
  27.8% 72.2% 100.0% 

Success rate  
7/22 

31.8% 

17/57 

29.8% 
 

Pearson Chi Square χ2 (1, N=79) = 0.03, P =.86 
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Engagement with some form of external organisation was common across both 

inventor groups. This implies that the majority of inventors (regardless of 

commercial outcome) are resource dependent and actively seek resources from 

organisations within the innovation system.  The success rate for inventors who 

engaged with organisations (31.8%) was however very similar to that achieved 

by inventors who did not engage with organisations (29.8%). This result lends 

weight to the conceptual model by showing that while engagement with 

organisations is prevalent amongst inventors it is not essential for success. The 

use of personal resources or the acquisition of resources from alternate external 

sources (agents) offers inventors different routes to acquiring the resources 

required to navigate through the NPD process effectively.  

 
Table 5.58 Independent inventor engagement with agents within the 

innovation system 
 Support sought from 

external agents 

Total 

YES NO 

Inventor success  

Inventor successful 
 21 3 24 

 87.5% 12.5% 100.0% 

Inventor not successful 

 

 52 3 55 

 94.5% 5.5% 100.0% 

Total  73 6 79 
  92.4% 7.6% 100.0% 

Success rate  
21/73 

28.7% 

3/6 

50.0% 
 

(P=.36 two-sided Fisher's exact test). 

Inventors typically seek support from external agents. What is interesting is that 

the success rate for inventors who chose to engage the support of external 

agents (28.7%) was approximately half that of inventors who chose not to 

engage their support (50.0%).  A number of conclusions may be drawn from this 

result:  
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• Some agents are not effective in supporting inventors and their 

interventions have a negative result on an inventor’s prospects of IP 

licensing success. 

• Inventors who need to engage with external agents are less self-reliant 

and more likely to fail because of a lack of resources 

• Self-contained inventors are more likely to achieve IP licensing success. 

 

When viewed in combination, these results provide strong support for the notion 

that independent inventors look to leverage external resources from both 

organisations and agents within the innovation system. This supports a key 

element of the conceptual model – interaction with agents and organisations 

within the innovation system with the purpose of acquiring resources. What is 

interesting is that inventors who do not need to enrol external resources appear 

to have a higher rate of IP licensing success than those inventors who require 

external inputs. It might be assumed that this pool of successful inventors 

already possess many of the resources they need to succeed in developing and 

licensing their inventions. Furthermore while the process of resource acquisition 

is important for most inventors regardless of success it is seemingly more 

challenging to obtaining the resources required to navigate through the NPD 

process from external sources than it is to personally possess the necessary 

resources and deploy them as and when needed (hence the lower success rate 

associated with inventors who engage external agents and organisations). 

 

Having established that inventors typically do engage with organisations and 

external agents, the next logical step was to ascertain if engagement with any 
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particular type of organisation or agent was particularly beneficial to an 

inventor’s prospects of IP licensing success. The impact of an inventor 

engaging with: universities, research institutes, publically funded bodies, patent 

agents and solicitors was analysed. It was found that the success rates for 

inventors who engaged with these types of organisation was marginally better 

than the success rate of those inventors who chose not to engage with them. 

The only interaction that displayed a substantial difference was between 

inventors and publically funded bodies. 

  

5.2.4.5 Engagement with public funded bodies 

The success rate for inventors who did not engage with publically funded bodies 

(32.8%) was three-times that achieved by inventors who engaged with an 

organisation of this type (11.1%). In searching for an explanation for this result it 

is perhaps interesting to note that the “fully-funded” advice given by these 

bodies is more likely to be of importance to inventors who cannot access 

specialist paid for advice because of financial constraints (limited personal 

resources). Since successful inventors appear to possess greater personal 

resources, accessing advice from non-public funded organisations is more 

achievable than it is for unsuccessful inventors. It might also be argued that 

public funded bodies provide ineffective support that hampers an inventor’s 

prospects of success. 
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Table 5.59 Extent of independent inventor cooperation with public funded  
bodies 

 Do you collaborate with 

any of the following 

institutions: public 

funded bodies 

Total 

YES NO 

Inventor success 

Inventor success 
 1 23 24 

 4.2% 95.8% 100.0% 

Inventor not successful 

 

 8 47 55 

 14.5% 85.5% 100.0% 

Total  9 70 79 
  11.4% 88.6% 100.0% 

Success rate  
1/9 

11.1% 

23/70 

32.8% 
 

(P=.26 two-sided Fisher's exact test). 

In general, it seems that successful inventors have greater personal resources 

to call upon than unsuccessful inventors when navigating through the NPD 

process. While inventors across both groups are typically resource dependent, 

it appears that successful inventors are less resource dependent than their 

unsuccessful counterparts.  

In addition to the use of personal resources, engagement with external 

organisations and agents occurs frequently across both inventor groups, which 

lends weight to the conceptual model. The results raise issues concerning the 

interaction between inventors and agencies and questions about the type, form 

and effectiveness of agency support. The results indicate that if an inventor 

needs external agencies then they are less likely to succeed. If the inventor is 

able to make progress in a self-sufficient way, then their probability of success 

increases. This is intuitively reasonable but does raise questions about agency 

roles. 
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5.2.5 Resource acquirement capability 

The following results relate to the inventor’s capacity to obtain resources from 

the external environment in order to navigate through their development 

programme. The conceptual model suggests two mechanisms for acquiring 

external resources: 

1. Social exchanges  

2. Economic transactions 

Factors that may affect an inventor’s capacity to acquire resources through one 

or both of these mechanisms are now considered. 

5.2.5.1 Resource acquirement capability: obtaining 

resources through social exchanges 

The results of the survey suggest that successful and unsuccessful inventors 

are capable of generating similar levels of bridging social capital. Bridging social 

capital is a key component in an individual’s capacity to obtain resources 

through social exchanges.  

The constructs of bridging social capital are: institutional trust, generalised trust 

and associational activity (Chassagnon and Audran, 2011). Each of these 

constructs was examined with a view to identifying group differences. 

To assess the institutional trust displayed by the inventor groups, the extent to 

which inventors believed that they had been subjected to opportunistic 

behaviour at the hands of organisations was considered. Inventors across both 

inventor groups were inclined to agree that they had been subjected to 
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opportunistic behaviour during their development programme. While successful 

inventors (M=3.46 SD=1.69) were slightly less likely to believe that they had 

been subjected to opportunistic behaviour than unsuccessful inventors (M=3.67 

SD=1.57), the difference between the two groups was statistically weak (F(1,79) 

= 0.296, p = .588).  

Table 5.60 Extent to which inventors were subjected to opportunistic 
 behaviour 

 
To what extent have you been subjected to opportunistic behaviour 

 N Mean Std. Deviation Std. Error 

Inventor successful 24 3.46 1.693 .346 

Inventor not successful 55 3.67 1.576 .212 

Total 79 3.61 1.605 .181 

One-way ANOVA F(1,77) = 0.296, p = .588 

The conclusion drawn is that the two inventor groups display similar levels of 

institutional trust. 

In terms of generalised trust, the survey results show that inventors across both 

groups display an overwhelming willingness to disclose details of their 

invention. 
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Table 5.61 Inventor willingness to disclose details of their invention under 

certain circumstances  

 Willingness to disclose 

under certain 

circumstances 

Total 

YES NO 

Inventor success  

Inventor successful 
 24 0 24 

 100.0 0.0% 100.0% 

Inventor not successful 

 

 53 2 55 

 96.4% 3.6% 100.0% 

Total  77 2 79 
  97.5% 2.5% 100.0% 

Success rate  
24/77 

31.1% 

0/2 

0% 
 

(P=1.00 two-sided Fisher's exact test). 

The associational activity performed by inventors has little impact upon their 

prospects of IP licensing success. The success rate for those inventors who are 

a member of an inventor club (27.7%) was roughly similar to the success rate 

achieved by inventors that hold no membership of this kind (33.3%). A 

statistically significant relationship between the two variables was not found χ2 

(1, N=78) = 0.28, P =.59    

Table 5.62 Independent inventor membership of an inventor club  
 Associational activity - 

are you a member of 

an: inventor club 

Total 

YES NO 

Inventor success  

Inventor successful 
 10 14 24 

 41.7% 58.3% 100.0% 

Inventor not successful 

 

 26 28 54 

 48.1% 51.9% 100.0% 

Total  36 42 78 
  46.2% 53.8% 100.0% 

Success rate  
10/36 

27.7% 

14/42 

33.3% 
 

Pearson Chi Square χ2 (1, N=78) = 0.28, P =.59    
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If the results relating to the three constructs of bridging social capital are viewed 

in combination then it appears that it has little bearing upon an inventor’s 

prospects of achieving IP licensing success. In drawing this conclusion a caveat 

must be added. Bridging social capital is not a quality that an inventor 

possesses - it is a perceived quality that resides in a relationship between 

parties. It is plausible that external parties view some inventors in a more 

favourable light than others (higher levels of repute) and consequently they 

become more effective at acquiring resources through social exchange (Cohen 

and Prusak, 2001). Due to the inconclusive nature of the survey results, the 

issue of resource acquirement capability was considered further during the case 

study element of the research programme.  

Moving away from resource acquirement through social exchange, the following 

results relate to an inventors ability to capture external resources through 

economic transactions. 

 

5.2.5.2 Resource acquirement capability: economic 

transactions 

The results of the survey revealed that an inventor’s chances of achieving IP 

licensing success increase with their capacity to self-finance the development 

programme. The success rate for inventors who could fully self-finance their 

development programme (40.0%) was double that of inventors who could not 

self-finance the development programme at all (20.8%).  
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Table 5.63  Inventor’s ability to self-finance their development programme 
 To what extent are you able to 

self-finance the development 

programme 

Total 

FULLY PARTIALLY NOT AT 

ALL 

Inventor success  

Inventor successful 
 8 8 5 21 

 38.1% 38.1% 23.8% 100.0% 

Inventor not successful 
 12 18 19 49 

 24.5% 36.7% 38.8% 100.0% 

Total  20 26 24 70 
  28.6% 37.1% 34.3% 100.0% 

Success rate  
8/20 

40.0% 

8/26 

30.7% 

5/24 

20.8% 
 

Pearson Chi Square χ2 (2, N=70) = 1.92, P =.38 

Importantly, the survey responses indicated that inventors typically access 

some form of external financial support to fund their development programme. 

This supports the conceptual model. While marginal, those inventors who 

sought external financial support did have a success rate (28.8%) that was 

higher than those inventors who did not pursue external finance (20.0%). 

 
Table 5.64 Independent inventors accessing financial support 
 Access some form of 

financial support 

Total 

YES NO 

Inventor success 

Inventor successful 
 17 1 18 

 94.4% 5.6% 100.0% 

Inventor not successful 

 

 42 4 46 

 91.3% 8.7% 100.0% 

Total  59 5 64 
  92.2% 7.8% 100.0% 

Success rate  
17/59 

28.8% 

1/5 

20.0% 
 

(P=1.00 two-sided Fisher's exact test). 
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Ironically, despite an inventor’s prospects of success increasing if they have the 

capacity to self-finance the development programme (higher personal financial 

resources), it appears that few successful inventors rely on self-financing 

exclusively. The success rate of inventors who opted for self-financing (18.4%) 

was less than half of that for inventors who also used alternate financial options 

(42.3%).  

The results of the chi square analysis of .03 is less than .05 and so the 

variables are not independent. There is a statistically significant relationship 

between IP licensing success and the need to self-finance the development 

programme χ2 (1, N=64) = 4.35, P =.03 

Table 5.65 Independent inventor use of self-financing 
 What type of financial 

support do you access: 

self-financed 

Total 

YES NO 

Inventor success  

Inventor successful 
 7 11 18 

 38.9% 61.1% 100.0% 

Inventor not successful 

 

 31 15 46 

 67.4% 32.6% 100.0% 

Total  38 26 64 
  59.4% 40.6% 100.0% 

Success rate  
7/38 

18.4% 

11/25 

42.3% 
 

Pearson Chi Square χ2 (1, N=64) = 4.35, P =.03 
 

Inventors who are able to obtain a public sector grant to fund their development 

programme (42.3%) are twice as likely to succeed as those inventors who are 

unable to obtain such a grant (18.4%). It is thought that having grant support 

enables successful inventors to acquire the external resources they require 
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through economic transactions, which in turn improves their capacity to 

navigate through the NPD process effectively. 

Table 5.66 Independent inventor use of public sector grants to finance their  

development programme 

 What type of financial 

support do you access: 

public sector grant 

Total 

YES NO 

Inventor success  

Inventor successful 
 11 7 18 

 61.1% 38.9% 100.0% 

Inventor not successful 
 15 31 46 

 32.6% 67.4% 100.0% 

Total  26 38 64 
  40.6% 59.4% 100.0% 

Success rate  
11/26 

42.3% 

7/38 

18.4% 
 

Pearson Chi Square χ2 (1, N=64) = 4.35, P =.03 

 

The results of the Pearson’s chi square analysis are significant at the alpha-

level of .05 and therefore the variables are not independent of one another. A 

relationship exists between IP licensing success and an inventor’s ability to 

obtain grant support for their development programme χ2 (1, N=64) = 4.35, P 

=.03 

 

The conceptual model presented in Chapter Three suggests that independent 

inventors may use members of their personal network to gain access to 

important resources. The results of the survey suggest however that the 

majority of inventors across both inventor groups refrain from asking their 

friends and family members for a loan to finance their development programme.  
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Table 5.67 Independent inventor use of loans from family and friends to  

finance their development programme 

 What type of financial 

support do you access: 

loan from a family 

member 

Total 

YES NO 

Inventor success  

Inventor successful 
 3 15 18 

 16.7% 83.3% 100.0% 

Inventor not successful 

 

 13 33 46 

 28.3% 71.7% 100.0% 

Total  16 48 64 
  25.0% 75.0% 100.0% 

Success rate  
3/16 

18.7% 

15/48 

31.2% 
 

(P=.52 two-sided Fisher's exact test). 

 

If the success rates associated with this variable are examined then it is 

apparent that those inventors who use a loan from their family are substantially 

less likely to succeed (18.7%) than inventors who do not opt to borrow from 

their family (31.2%). It can be argued therefore that family and friends may be 

considered a lender of last resort. This means that the investment was not seen 

as viable by financial institutions and so funding by family and friends is 

potentially an indicator of failure.  

 

In conclusion it appears that inventors who have higher-levels of personal 

financial resources are more likely to succeed in achieving an IP license for 

their invention than inventors who cannot draw upon such resource. 

Furthermore, those inventors who are not reliant upon self-financing, but can 

also obtain grant support from public sector organisations are well placed to 

achieve IP licensing success.  
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5.2.5.3 Resource acquirement capability: gaining access to 

raw materials  

Successful inventors (M=4.33 SD=1.00) are more likely to be able to obtain the 

raw materials they require to navigate through the NPD process than 

unsuccessful inventors (M=3.89 SD=1.32). It should be noted however that the 

results of the analysis of variance reveal that the differences between the two 

inventor groups is not significant at the .05 significance level F(1,76) = 2.138, p 

= .148 

 

Table 5.68 Extent to which inventors can gain access to the raw materials 
they require 

 
To what extent are you able to gain access to: raw materials 

 N Mean Std. Deviation Std. Error 

Inventor successful 24 4.33 1.007 .206 

Inventor not successful 54 3.89 1.327 .181 

Total 78 4.03 1.248 .141 

One-way ANOVA F(1,76) = 2.138, p = .148 
 

Given the difference in personal financial resources possessed by the two 

inventor groups, the quality and effectiveness of the raw materials obtained may 

be different between the two groups (successful inventors may have better 

quality resource inputs than unsuccessful inventors). This issue was 

investigated further within the case study element of the research. 
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5.2.5.4 Resource acquirement capability: gaining access to 

machinery and equipment 

Despite the weak statistical relationship, successful inventors (M=3.75 

SD=1.48) were more likely than unsuccessful inventors (M=3.35 SD=1.43) to 

report that they could gain access to the machinery and equipment they 

required to complete development tasks within their NPD process. 

 

Table 5.69 Extent to which inventors can gain access to the machinery and 

equipment they require 

To what extent are you able to gain access to: machinery 

 N Mean Std. Deviation Std. Error 

Inventor successful 24 3.75 1.482 .302 

Inventor not successful 54 3.35 1.430 .195 

Total 78 3.47 1.448 .164 

One-way ANOVA F(1,76) = 1.260, p = .265 

 
In conclusion, successful inventors appear to have greater resource 

acquirement capability than unsuccessful inventors. While both unsuccessful 

and successful inventors appear similarly placed to obtain external resources 

through social exchanges (perceived reputation variation notwithstanding), 

successful inventors have access to greater financial resources (personal and 

acquired) that enables them to purchase external resources when required. 

Unsuccessful inventors are less able to perform resource acquisition through 

economic transactions. They typically have lower-levels of personal financial 

resource than successful inventors and are also more reliant upon this limited 

financial resource. This appears to hamper their ability to navigate through the 
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NPD process effectively. Unsuccessful inventors are also more reliant on 

friends and family to provide access to resources than successful inventors. 

The results of the survey relating to resource acquirement capability do add 

credibility to the conceptual model presented in Chapter Three. First, they 

confirm that social exchanges and economic transactions are the mechanisms 

used by inventors to acquire resources from external parties.   Second, the 

results suggest that variations in resource acquirement capability, particularly in 

respect of economic transactions, may partially explain differences in IP 

licensing success between the two groups. Successful inventors have both 

higher-levels of personal resources (financial and physical) and are more adept 

at acquiring external resources than their counterparts. 

5.2.6 Process effectiveness: activities within the new product 

development process 

The conceptual model presented in Chapter Three includes a “process” element 

that incorporates the NPD activities an inventor is thought to perform in order to 

secure an IP license. Within the conceptual model it is suggested that the NPD 

process will resemble a Modified Stage Gate Model (MSGM). While obtaining a 

detailed account of the NPD process an independent inventor goes through was 

a focus of the case studies, the survey results did provide a number of findings 

that are useful to developing an understanding of whether the “process” 

element of the conceptual model is an accurate prediction. Furthermore, the 

“process effectiveness” factors that influence an inventor’s prospects of success 

are considered. These are critical to the development of the operational model. 
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5.2.6.1 NPD Process – inclusion of review gates 

Both inventor groups appear to favour the incorporation of a commercial review 

gate within their NPD process. Successful inventors were marginally more likely 

to incorporate a review gate of this nature than unsuccessful inventors. What is 

interesting is that including a commercial review gate in the NPD process yields 

a relatively modest increase in an inventor’s success rate. Those inventors who 

incorporated a commercial review gate had a success rate of 33.9%, while 

those inventors who omitted such a review had a success rate of 27.2%.    

Table 5.70 Independent inventor use of commercial assessments  

 Do you include a 

commercial review 

stage gate in your NPD 

process 

Total 

YES NO 

Inventor success  

Inventor successful 
 18 6 24 

 75.0% 25.0% 100.0% 

Inventor not successful 

 

 35 16 51 

 68.6% 31.4% 100.0% 

Total  53 22 75 
  70.7% 29.3% 100.0% 

Success rate  
18/53 

33.9% 

6/22 

27.2% 
 

Pearson Chi Square χ2 (1, N=75) = 0.32, P =.57 

A similar result was found when consideration was given to a technical viability 

assessment. Again inventors across both groupings were in favour of including 

such a review. Once more the impact of including a review of this nature was 

modest. Inventors who included a technical viability assessment had a success 

rate of 30.3% while those inventors who opted not to include an assessment of 

this nature achieved a success rate of 31.8%. 
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Table 5.71 Independent inventor use of technical viability assessments  
 Do you include a 

technical review stage 

gate in your NPD 

process 

Total 

YES NO 

Inventor success  

Inventor successful 
 17 7 24 

 70.8% 29.2% 100.0% 

Inventor not successful 

 

 39 15 54 

 72.2% 27.8% 100.0% 

Total  56 22 78 
  71.8% 28.2% 100.0% 

Success rate  
17/56 

30.3% 

7/22 

31.8% 
 

Pearson Chi Square χ2 (1, N=78) = 0.01, P =.90 

In summary, the majority of inventors across both groups stated that they 

included a commercial review gate and/or a technical review gate within their 

NPD process. The results of the survey clearly point to inventors navigating 

through a process where development activity is interspersed with review gates. 

This arrangement of activity is consistent with the underlying principle of the 

MSGM and lends weight to the accuracy of the conceptual model. What is 

interesting is that including review gates of this nature has only a marginal effect 

on an inventor’s prospects of achieving IP licensing success.  

The implication of these results on the model is that the NPD “process” element 

should be structured as a Stage Gate process whereby each activity stage is 

followed by a review gate. At least two of the review gates will focus upon 

commercial and technical viability. Given that the inclusion of a technical and a 

commercial review gate is so common and not a discriminatory factor suggest 

that inventors are typically performing these reviews.     
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5.2.6.2 NPD process: prototyping activity 

The questionnaire included a number of questions concerning the development 

activity undertaken by independent inventors as part of the “process” element of 

the conceptual model. It was found that both successful inventors (M=4.14 

SD=1.49) and unsuccessful inventors (M=4.73 SD=0.80) were able to develop 

prototypes of their invention to a functional level.  

While the extent to which the invention was physically prototyped is not a 

discriminatory factor when determining factors that affect an inventors prospects 

of success, the result is important for a number of reasons. First, the result 

demonstrates that prototyping activity does form part of an inventors 

development programme. Second, it can be reasonably assumed that a number 

of rounds of prototyping take place because achieving a functional prototype is 

not a trivial endeavour. Third, the fact that successful inventors are less likely 

than unsuccessful inventors to have achieved a functional prototype suggests 

that this level of physical product development is not essential for IP licensing 

success to be realised. (Unsuccessful inventors are perhaps delaying their 

approach to licensees by developing prototypes that are not required – an 

inefficient process) 

 

Table 5.72 Extent to which a functional prototype can be realised 

To what extent can a functional prototype of your invention be realised 

 N Mean Std. Deviation Std. Error 

Inventor successful 24 4.17 1.494 .305 

Inventor not successful 55 4.73 .804 .108 

Total 79 4.56 1.083 .122 

One-way ANOVA F(1, 28.984) =3.000, p = .094 
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5.2.6.3 NPD process:  inventor views on the identification of 

potential licensees 

The conceptualised inventor NPD process (MSGM) includes a “pre-licensing” 

stage where inventors are thought to: identify, approach and negotiate 

contractual terms and conditions with potential licensees. During the survey 

inventors were asked to provide their thoughts regarding factors associated with 

the pre-licensing stage of activity. These results are presented over the 

following sections. 

 

5.2.6.3.1 The need for potential licensees to have the 

manufacturing capability to produce the invention 

When reporting upon the characteristics of a potential licensee that they feel are 

important, unsuccessful inventors (M=3.90 SD=1.37) are more likely than 

successful inventors (M=2.95 SD=1.67) to believe that a licensee needs to have 

the manufacturing capability to produce their invention.  

 

Since the homogeneity of variance assumption was violated .04 Welch’s 

adjusted F-ratio (5.495) was used and revealed a statistically significant 

difference between the inventor groups at the confidence-level of .05 (F(1,33) = 

5.495, p= .02). 
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Table 5.73 Inventor perceptions regarding the need for a licensee to possess 
manufacturing capability 

 
Licensees must: have the manufacturing capability to produce my invention 

 N Mean Std. Deviation Std. Error 

Inventor successful 22 2.95 1.676 .357 

Inventor not successful 52 3.90 1.376 .191 

Total 74 3.62 1.523 .177 

One-way ANOVA F(1, 33.563) =5.495, p = .02 Welch 
 

This result reveals that successful inventors place less importance on potential 

licensees having the manufacturing capability to produce their product than 

unsuccessful inventors do. This difference in perception between the two 

groups is important because it appears to affect the process of selecting a 

viable licensee. It is concluded that in placing emphasis on the potential 

licensee possessing the manufacturing capability to produce the product, 

unsuccessful inventors are: 

• Unnecessarily omitting companies that have other qualities that make 

them better potential licensees – narrowing their pool of potential 

licensees 

• Focussing their attention on companies that may specialise in 

manufacturing and may not have the capabilities to make the invention a 

commercial success. 

• Approaching potential licensees who find it difficult to appreciate the 

commercial opportunity on offer because they are contract 

manufacturers that do not operate in the market into which the invention 

will be sold. 
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In these circumstances the prospects for IP licensing success are reduced. 

5.2.6.3.2 The licensee needs to have established routes to 

market in the field in which the invention is to be used 

Successful inventors (M=4.48 SD=1.275) place greater emphasis than 

unsuccessful inventors (M=3.94 SD=1.323) on the need for potential licensees 

to have an established route to market for their invention. 

 

Table 5.74 Inventor perceptions regarding the need for a licensee to have 
existing routes to market 

 
licensees must: have existing routes to market for an invention of this nature 

 N Mean Std. Deviation Std. Error 

Inventor successful 23 4.48 1.275 .266 

Inventor not successful 54 3.94 1.323 .180 

Total 77 4.10 1.324 .151 

One-way ANOVA F(1, 75) =2.681, p = .106  
 

Analysis of variance results identify no statistically significant differences 

between the two inventor groups (F(1,75) = 2.681, p = .106). This is an 

interesting result. By placing emphasis on selecting potential licensees that 

possess a relevant route to market, the licensing opportunity offered by the 

successful inventors is more easily appreciated by the potential licensee. 

Furthermore, because the inventor IP aligns well with the current business 

operation and requires less investment than if it was in an unaligned field, the 

transaction costs associated with the proposed exchange will be lower. This 

increases the chance that a license agreement will be reached (Williamson, 

1987) 
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5.2.6.3.3 The licensee needs to have an established brand in the 
market 

 

Successful inventors (M=3.96 SD=1.33) are slightly more inclined than 

unsuccessful inventors (M=3.40 SD=1.23) to believe that potential licensees 

should have an established brand in a market associated with their invention. 

The results of the analysis of variance do not find a statistically significant 

difference between the groups (F(1,74) = 3.167, p = .079). 

 

Table 5.75 Inventor perceptions regarding the need for a licensee to have an 
established brand in the market 

 
licensees must: have an established brand in the relevant market 

 N Mean Std. Deviation Std. Error 

Inventor successful 23 3.96 1.331 .277 

Inventor not successful 53 3.40 1.230 .169 

Total 76 3.57 1.279 .147 

One-way ANOVA F(1, 74) =3.167, p = .079 

The conclusion drawn is that companies that have an established brand in a 

market aligned with the invention are more likely to appreciate the opportunity 

on offer by the inventor. It might also be presumed that the transaction costs on 

the proposed exchange (IP for royalty) are lower for a company already 

operating in the market – improving the prospects of a contractual agreement 

being reached (Williamson, 1987). Inventors who select potential licensees on 

the basis of marketing capabilities and brand presence rather than 

manufacturing capability are therefore more likely to achieve a signed IP 

license. 
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In summary, it does appear that the underlying structure of the Stage Gate 

Model (Cooper, 2008) is present within the NPD process performed by 

independent inventors. Specifically, development activity is interspersed with 

review gates that are used to assess the ongoing viability of the development 

programme. As expected, the Stage Gate Model described at organisational-

level is not an entirely adequate reflection of the process performed by 

independent inventors. The idea of a MSGM therefore seems plausible. With 

regard to the content of the MSGM the survey results do indicate the presence 

of an extensive development and prototyping stage that often results in a 

functional prototype being developed. Furthermore, the MSGM presented in 

Chapter Three includes a “pre-licensing” stage where inventors: identify, 

approach and negotiate contractual terms and conditions with potential 

licensees. This stage, based upon the work of Lichtenthaler (2011) appears 

accurate. In considering the pre-licensing stage further, it seems that inventors 

who select potential licensees on the basis of their marketing capability and 

brand presence are more likely to achieve IP licensing success that those 

inventors who look for manufacturing capability.  

The most important conclusion drawn from the survey results was the need to 

build a more thorough understanding of the inventor NPD process through the 

case study research.     
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5.3 Summary of key findings from the quantitative survey of 

UK independent inventors 

The results of the quantitative survey provide substantial support for the 

conceptual model presented in Chapter Three. The following points are seen as 

being of particular importance: 

• Independent inventors draw upon their soft qualities (characteristics, 

personality and attributes) and hard qualities (human capital – education, 

experience) to navigate through an NPD process. This process shares 

some characteristics (structurally) with the SGM (Cooper, 2008) - the 

principle of activity stages interspersed with review gates seems 

accurate (consistent with the MSGM presented in Chapter Three.) 

Moreover the “pre-licensing” stage based on the work of Lichtenthaler 

(2011) seems plausible.  

• Inventors do appear to use their personal resources (physical and 

financial) to navigate through the NPD process. Inventors are however 

resource dependent (through choice or necessity), so these personal 

resources are supplemented by additional resources obtained from the 

external environment. Organisations and agents within the innovation 

system are engaged by inventors to obtain these external resources. 

Personal networks are also engaged, but to a lesser degree. Social 

exchanges and economic transactions are the mechanisms through 

which resource acquirement is achieved. 

In terms of moving from a conceptual model through to an operational model 

that allows intermediaries to identify promising inventor submissions more 
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effectively (a decision support system), the factors that positively and negatively 

influence an inventor’s prospects of IP licensing need to be identified. The 

following figure, Figure 5.2, presents a profile of inventors against their likely 

level of IP licensing success. This information is used to inform the operational 

model. 
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Figure 5.2 Inventor profiles by likelihood of success 

 Successful 
inventor 
profile 

Potentially 
successful 

inventor 
profile 

Unsuccessful 
inventor 
profile 

Factors    

Gender 
 

Male Female - 

Age 
 

61-years + 50-60-years <50-years 

Employment status 
 

Employed Retired Unemployed 

Highest-level of formal qualification  No qualifications Post-graduate / 
below graduate 

Graduate 

Alignment between qualifications 
and field of invention 

Close alignment Some overlap No alignment 

Level of employment experience in 
field of invention 

Significant Moderate None/very little 

Previous experience of new product 
development 

High Moderate Low/none 

Previous direct experience of 
invention  

4+ previous 
inventions 
progressed 

3 previous 
inventions 
progressed 

<2 previous 
inventions 
progressed 

 
Optimism 
 

Moderate 
(realistic) 

High Low 

Self-confidence 
 

High Moderate Low 

Commitment 
 

High Moderate Low 

Level of personal physical resources 
 

High Moderate Low/none 

Level of personal financial resources 
 

High Moderate Low/none 

Reliance upon personal network to 
supply external resources 

Low Moderate High 

Reliance upon external agents to 
support the development programme  

Low Moderate High 

Impact of opportunistic behaviour  Not affected. 
Able to proceed 
with resource 

acquisition 

Affected to a 
moderate 

extent. 
Diminished 

willingness to 
undertake 
resource 

acquisition 

Badly affected. 
Withdrawal from 

resource 
acquisition. 

Willingness to disclose details of 
their invention to 3rd parties 

Willing to 
disclose 

information in a 
managed 
context 

Unmanaged 
disclosure of 
information. 

Risk of 
knowledge 

leakage 

Not willing to 
disclose 

information 

Capacity to self-finance the 
development programme 

Inventor can 
fully self-finance 

Inventor can 
partially self-

finance 

Inventor cannot 
self-finance at 

all. 
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Willingness to access external 
financial support 

Seeks external 
financial support 
but is not reliant 

upon it 

Seeks external 
financial support 

and is reliant 
upon it 

Does not seek 
external 

financial support 

Use of public sector grants Applications 
made and 

successfully 
awarded 

Applications 
made but with 
limited success 

Public sector 
grant support is 
not considered 

Reliance upon financial support from 
friends and family (Personal 
networks) 

Low Moderate High 

Capacity to acquire the raw materials 
needed to progress the development 
programme 

High Moderate Low 

Capacity to gain access to the 
machines and equipment needed to 
progress the development 
programme 

High Moderate Low 

Identify potential licensees on the 
basis of marketing capabilities: 
strong brand and existing routes-to-
market 

Marketing 
capabilities are 
given priority 

Marketing 
capabilities are 

considered  

Marketing 
capabilities are 
not considered 

Identify potential licensees on the 
basis of manufacturing capabilities 

Acknowledge 
that 

manufacturing 
can be 

outsourced. 
Possession of 
manufacturing 
capabilities is 

not critical 

Manufacturing 
capabilities are 
considered in 

potential 
licensee 
selection 

Manufacturing 
capabilities are 
given priority 

 

Attention now switches to presenting the results of the case study element of 

the provisional stage results. The within-case analysis of the four inventor case 

studies is presented, before a cross-case comparison of salient points is 

considered. 
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5.4 Provisional stage: case study results 
The second component of the provisional stage of research is the descriptive 

inventor case studies. This is Element 2 in Figure 4.3. Analysis of the case 

studies is divided into two sections: first, the case study results are examined 

independently of one another. This is the within-case analysis. Second, a 

comparison of the four cases is made. This is the cross-case comparison.   

The four inventor case studies examined are: 

1. Martin – Rightfuel invention – Martin has achieved IP licensing success 

2. John – Rotahoe invention – John is yet to achieve licensing success 

3. Sharon – Slimclip invention – Sharon is yet to achieve licensing success 

4. Trevor – Envirotile invention – Trevor has achieved IP licensing success 

The results of the four case studies are presented over the following pages. 

5.5 Case Study 1: Martin (RightFuel) 

The first case study is focussed upon Martin and his automotive invention: 

Rightfuel. RightFuel is a retro-fit fuel cap for the automotive sector that prevents 

motorists putting petrol into diesel powered cars. 

The Problem 

The term misfuelling refers specifically to incidents of drivers incorrectly putting 

petrol into diesel powered cars. The effects of such action can be both far 

reaching and expensive. In modern diesel engines the oil content within the 

diesel is essential to lubricate the engine. In the event of petrol being added and 

the engine being started, or primed, the potential for serious engine damage is 

considerable due to the lack of lubrication. In addition, the rubber seals within a 



5.  Results and Discussion 
 

341 | P a g e  
 

diesel engine are adversely affected by petrol (it causes them to soften) 

contributing to further engine damage. The cost of rectifying misfuelling can 

vary from less than one hundred pounds to have the fuel tank drained, up to 

tens of thousands of pounds for replacement parts for a sophisticated engine. 

Misfuelling a petrol-powered car with diesel is very difficult because a diesel 

nozzle on a garage forecourt is too large to fit into the filling aperture on a 

petrol-powered car. The smaller petrol nozzle can however be inserted into the 

filling aperture on a diesel car. Since the process of fuelling a vehicle usually 

involves little conscious thought and combined petrol//diesel pumps are 

commonplace on the forecourt there is a high incidence of misfuelling. 

Extent of the problem 

According to the AA Motoring Trust, misfuelling diesel vehicles occurs in the UK 

approximately 120,000 times a year1. Fleet and lease vehicle operators are the 

most commonly affected by misfuelling incidents with data from Lloyds TSB 

Autolease indicating costs of £250,000 as a result of 750 misfuelling incidents in 

first 8-months of 20062  

With sales of new diesel cars increasing year-on-year, both within the UK and 

parts of Western Europe, there is acknowledgment that misfuelling is becoming 

an increasingly common problem3  

    

 

                                                      
1 AA Motoring Trust Report (Feb 2004) – Misfuelling: Don’t get caught out! 
2 Fleet News Magazine (5th Sep’06) – Misfuelling hits new record level 
3 AA Motoring Trust Report (Feb 2004) – Misfuelling: Don’t get caught out! 
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The Invention 

The RightFuel is a retro-fit device, which prevents motorists putting petrol in 

diesel powered cars. The device replaces the filler cap on the vehicles and is 

designed so that when a diesel fuel filler nozzle is inserted, a physical barrier 

incorporated within the device swings out of the way allowing fuel to be added 

to the vehicle. The device can distinguish between petrol and diesel fuelling 

nozzles and will not open when someone attempts to insert the smaller 

diameter petrol nozzle, therefore preventing the wrong fuel being added to the 

vehicle. 

 

The independent inventor 

The RightFuel device was invented by Martin. Martin is a retired Royal Navy 

Commander with a career that spanned 37-years.  

Upon joining the Royal Navy in 1967, Martin was employed as an Airframes and 

Engines Artificer where his duties included the maintenance of Phantom, Vixen 

and Hunter Jets and Wasp and Sea King helicopters.  

By 1975, Martin had been appointed into his first air traffic control position and 

by 1998 he had risen up the ranks to Senior Royal Navy Staff Officer for 

Aviation Operations Support and Head of the Royal Navy Air Traffic Control 

Branch.  

In 2001, Martin served within Strategic HQ Allied Powers Europe (SHAPE) in 

Mons, Belgium where he was responsible for the transformation of intelligence 

organisation within the new NATO Command Structure. His duties included 

creating the vision, concepts and detailed requirements for the future of 
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intelligence within NATO, providing military advice to NATO HQ (Brussels) and 

the nations and the production of directives and plans for military operations. 

Martin makes use of the additional spare time he has in retirement by 

developing inventions. Martin is a member of the South West Inventors Club, 

UK. 

The interview 

The interview with Martin took place on the 14th January 2010 in the 

Development Centre at Wolverhampton Science Park.  

Martin is a softly-spoken and articulate. He has an air of authority and 

calmness. 

There were no difficulties in controlling the interview for this case study, Martin 

listened carefully to the questions and responded in a factual and insightful 

manner. Martin appeared to be a very polished individual and accustomed to 

voicing his opinion. 

Martin provided access to various artefacts relating to the Rightfuel 

development programme. These artefacts included: copies of a formal business 

plan, a pitch presentation for potential licensees, newspaper articles relating to 

the misfuelling problem, copies of email exchanges with the licensee and 

images of the design and various prototypes. 

Degree of IP licensing success 

Martin secured an IP license agreement in January 2008.  

  



5.  Results and Discussion 
 

344 | P a g e  
 

5.5.1 Inventor hard qualities 

The following pages detail the results of the case study that refer to the 

inventor’s hard qualities.  

5.5.1.1 Inventor hard qualities – highest formal qualification 

held 

The highest formal qualification held by Martin is an ONC in Aeronautical 

Engineering. An ONC (Ordinary National Certificate) is a further education 

qualification equivalent to A-Levels.  

5.5.1.2 Inventor hard qualities – formal qualification 

alignment with field of invention 

Martin holds an aeronautical engineering qualification, and while the Rightfuel 

device is not destined for use in an aeronautical application the skills developed 

align well with the specific requirements of the Rightfuel development 

programme. For instance, the process of research, design, development and 

testing of mechanically engineered assemblies is central to aeronautical 

engineering. Formal education in this process would appear to have been 

beneficial to the Rightfuel development programme, which utilised the same 

process. Furthermore, Martin received training in both material science and 

manufacturing techniques that could be directly applied to the prototyping phase 

of activity.  
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5.5.1.3 Inventor hard qualities – previous experience of new 

product development     

Martin was able to draw upon some limited organisational-level experience of 

modifying mechanical assemblies from his time studying aeronautical 

engineering. However, there is no evidence that Martin had previously 

developed a product and sought commercialisation: 

“I can’t recall that I was ever in a position to create any new physical 

object.”   

5.5.1.4 Inventor hard qualities - employment experience in 

the field of invention 

Martin’s employment in the Royal Navy, particularly the time he spent as an 

artificer (technician) appeared valuable to the Rightfuel development 

programme, which was primarily concerned with fluid dynamics and control: 

“I had spent a lot of time fitting engines and gearboxes to helicopters and 

jet aircrafts, so I knew quite a lot about the fluid systems involved in 

those platforms, so in a way this particular project was a bit of a gift 

because again it was down to fluid dynamics, to control valves…” 

5.5.1.5 Inventor hard qualities - commercial experience 

When developing Rightfuel, Martin was able to draw upon commercial 

experience gained in his 37-years in the Royal Navy. Experience of drafting and 

negotiating legal contracts, procuring resource according to specification, and 
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developing and framing arguments were all transferable to the Rightfuel 

development programme:  

“I had done so many different things: from engineering in terms of 

actually cutting metal and making things, right the way through to dealing 

with industry and procurement. Understanding a little bit about contracts, 

about the difficulties of delivering services, but also in my years as a Staff 

Officer framing arguments, and putting them together in a fairly concise 

fashion; the importance of presentation. I felt that I had the administrative 

skills as well as the engineering background.”  

With regard to the inventor’s hard qualities, Martin possessed good experience 

of the processes around NPD and relevant ancillary experience that was 

beneficial to his development programme. 

 

5.5.2 Inventor soft qualities  

The following results relate to the soft qualities possessed by the inventor.  

5.5.2.1 Inventor soft qualities - level of optimism 

Throughout his interview Martin demonstrated measured optimism. This 

optimism appeared to stem from the existence of evidence that what he was 

pursuing had some merit, both commercially and technically, that could be 

exploited:  

“...it was all quite positive at that stage, and this is probably a year to 

fifteen months into the project and I was getting close to a proof of 

concept prototype and knew there was a reasonable market…”  
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5.5.2.2 Inventor soft qualities - self-confidence 

Martin is a self-confident and assured person, who places great faith in his own 

ability to realise a desired outcome:  

“It was a question of validating a perceived potential, I thought I could do 

it and it was one of those things that I never wanted to look back on 10 

years later and say I wished I had done a little bit more with that…”  

 

5.5.2.3 Inventor soft qualities - attitude to risk 

Throughout the interview, Martin provided examples of his willingness to take 

calculated risks. He was content to invest a relatively large amount of financial 

resource into the development programme on the basis that evidence 

suggested he would see a future return:  

“So fairly confident that I wasn’t competing with too many people, I then 

bought some tools, a lathe in particular, it was an old machine and I 

sought to produce my own prototypes...” 

 

Martin was also willing to disclose details of his invention to others (risking 

knowledge-leakage and opportunistic behaviour) but only under the protection 

of a non-disclosure agreement or after filing for patent. Again demonstrating 

that calculated risks were acceptable to Martin if managed effectively: 

“Right from the outset they (South-West Inventors Club) appeared to be 

a good group to expose ideas to because each meeting is preceded by a 

non-disclosure agreement, where everyone around the table agrees not 
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to discuss what has been exposed… so I talked about my idea quite 

openly at the second meeting and people made various suggestions...”  

 

5.5.2.4 Inventor soft qualities – determination to generate a 

financial return 

Martin displayed a desire to seek out financially lucrative opportunities. He 

expressed the opinion that because Rightfuel presented an opportunity to 

generate financial reward, the development programme was given priority over 

other tasks that he might otherwise have performed:  

“I never wanted to invest a lot of time without reward.  I was always 

conscious of the fact that there are a lot of other things that I could be 

doing with my time...”   

5.5.2.5 Inventor soft qualities - inventive disposition 

The interview undertaken with Martin suggests that he possesses an inventive 

disposition. It is acknowledged however, that this inclination to invent was not 

always acted upon: 

“I had several ideas in the past that I never had time to work on but here 

was an ideal problem…”  

 

5.5.5.6 Inventor soft qualities - high-levels of determination 

Martin displayed high-levels of determination throughout this development 

programme. It is evident however, that Martin’s determination was contingent 
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upon the existence of evidence suggesting the invention had significant 

commercial value: 

“My counsellor was of the opinion that private inventors very rarely break 

into the motor trade...but nevertheless I was undeterred because I still 

felt that the weight of evidence said there was a market there.”  

(It is interesting to note that the innovation councillor raises objections that are 

consistent with the traditional belief that independent inventors do not perform 

effectively in Schumpeterian Type 2 industries) 

5.5.5.7 Inventor soft qualities - absorptive capacity 

A particularly strong feature of the Rightfuel development programme was 

Martin’s high-level of absorptive capacity. If consideration is first given to 

potential absorptive capacity then Martin was proficient in identifying and 

absorbing new knowledge: 

“…whilst I have got a lot of experience in various areas I have never 

been involved in direct manufacture, so I couldn’t really appreciate the 

likely cost implications of some of the processes over other processes. I 

went to a company who were particularly adept at metal spinning, 

pressing and they had previously made fuel filler caps for British cars in 

the 70’s. They were very candid and very friendly and explained to me 

that actually the cost of making this device in metal would probably be 

prohibitive.”  

Martin also demonstrated assimilation capability. He was able to apply new 

knowledge to the Rightfuel development programme when required. Martin was 
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able to absorb external advice concerning the need to relinquish control of the 

project, which he then duly implemented: 

“the Professor…encouraged me to understand from the outset that when 

speaking to potential backers, it is very important for them to start to view 

the project as their project… other people have to buy into it, and you 

have got to be prepared to be side-lined and to relinquish a lot of control, 

which ultimately I did.”  

 

5.5.3 Resource availability 

The following results relate to the availability of resources within the 

environment. 

5.5.3.1 Resource availability - effectiveness of the 

innovation system 

During the Rightfuel development programme, Martin appeared generally 

content with the effectiveness of the innovation system in delivering against its 

core functions: provision of effective search processes, and the supply of 

resources. 

“I found that the British Patent office website and the information in 

booklets that they provided were quite well tuned to a novice inventor.”  

It is pertinent to note that despite his relative satisfaction, Martin felt that the 

effectiveness of the innovation system could be improved in respect of the 

support for independent inventors: 



5.  Results and Discussion 
 

351 | P a g e  
 

“…but there is something missing, there is quite a gap in what seems to 

be available from government sources…and the private inventor really 

does need to be groomed.”  

This later-point is important because the UK innovation system appears to be 

heavily geared towards supporting organisational-level innovation rather than 

supporting independent inventors. For example the range of funded support for 

businesses is substantially greater than it is for individuals and as a 

consequence inventors do seem less supported than they might conceivable 

be. 

5.5.3.2 Resource availability - quality and extent of the 

inventor’s personal network 

There is little evidence presented within the case that Martin utilised his 

personal network to any significant extent during the development programme. 

On the few occasions that he did leverage his personal network, it was typically 

a fellow inventor who provided a link to another resource provider: 

“I think again through the Inventors’ Club and through the contacts that I 

made from the Inventors’ Club I realised the importance of the 

administration, the intellectual properties, the contract, the assignment 

agreements, the licensing agreement...”  

5.5.3.3 Resource availability - personal physical resource 

Martin appears to have been able to draw upon a high-level of physical 

resource that facilitated the Rightfuel development programme: 
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“…I have got a reasonable size garage…I had various other little 

machine tools.”  

 

5.5.4  Resource acquirement capability  

The following section of this chapter is concerned with presenting the findings of 

this case that relate to the inventor’s resource acquirement capability. 

5.5.4.1 Resource acquirement capability - level of 

cooperation 

It is interesting to note that despite Martin fulfilling the basic requirements to 

work cooperatively (trusting, good reputation and ability to generate mutual 

identification in the programme), his preference was to navigate through the 

NPD process using his own resources and capabilities wherever possible. 

Martin appears to have been reluctant to collaborate with others unless it was 

absolutely essential, and even then economic transactions rather than social 

exchanges were his preferred resource acquirement mechanism: 

“I would rather spend a lot of time acquiring the machine so that I could 

do it with my own hands rather than entrusting anything to a third party.”  

This suggests that self-reliance is important to licensing success and brings into 

question the role of agents that support invention. 
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5.5.4.2 Resource acquirement capability - level of bridging 

social capital 

In a similar vein to cooperation, bridging social capital is seen as being an 

important component in acquiring resource from the external environment 

through social exchanges. Institutionalised trust, generalised trust and 

associational activity are key constructs of bridging social capital.  

In terms of institutional trust, Martin appeared willing to trust organisations 

operating within the external environment, so long as a non-disclosure 

agreement or a patent application was in place prior to the interaction: 

“There was no point in having a prototype and exposing it to other people 

unless I had some form of protection in place…”  

While Martin clearly felt able to trust some organisations, this trust was context 

dependent with evidence that some relationships were less trusting than others: 

“…it was very difficult to speak to the right people, and I was getting 

concerned that perhaps they were very interested, but were interested in 

stealing the idea rather than running with it...”  

In terms of generalised trust, Martin was minded to navigate through the NPD 

process in a relatively isolated fashion. He would however discuss his invention 

with others, once he had confidence that he would not be subjected to 

opportunistic behaviour: 

“…I talked about my idea quite openly at the second meeting and people 

made various suggestions.”  



5.  Results and Discussion 
 

354 | P a g e  
 

By way of associational activity, Martin engaged frequently with the South West 

Inventors Club. Furthermore, Martin was in contact with Business Link, the UK 

Intellectual Property Office, and innovation charities (NESTA). 

5.5.4.3 Resource acquirement capability - translation skills 

Martin does appear to possess the capacity to negotiate, coerce and persuade 

entities to engage with the development programme, however his preference 

was for acquisition of resources through economic exchanges not social 

exchanges. For example, Martin could have leveraged greater support from his 

participation with the South-West Inventors’ Club, but preferred to operate in a 

self-reliant manner. 

5.5.4.4 Resource acquirement capability - level of financial 

resource 

The majority of the interactions Martin undertook with the external environment 

were economic transactions. This approach to resource acquisition was 

possible due to the relatively large personal financial resource at Martin’s 

disposal:  

“Fortunately I was able to retire early with a good pension from the 

Military…”  

5.5.4.5 Resource acquirement capability: transaction costs  

Martin seemed to accept that transaction costs arise during resource acquisition 

and was able to manage his exposure effectively. Where external resources 

were required Martin’s preference was to purchase the resource through 
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economic transactions. This approach rarely required disclosure of the idea 

(minimising the potential for opportunism). It also reduced bargaining costs 

since the exchange was typically for a pre-determined price. Search and 

selection costs did not appear to impact negatively upon the development 

programme. Martin was able to identify the resources he required without 

difficulty. Where disclosure of potentially confidential information was required 

then Martin used non-disclosure agreements effectively.   

  



5.  Results and Discussion 
 

356 | P a g e  
 

5.5.4.6 Map of the social exchanges and economic 

transactions undertaken during the new product 

development process 
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Figure 5.3 Interaction map for the Righfuel development programme 

The majority of interactions with the external environment performed during the 

Rightfuel development programme were economic transactions. These 

transactions were performed to either purchase resources directly or facilitate 

access to a given resource. These economic interactions are coded in blue and 

contain the abbreviated (E) symbol. In seeking to obtain resources, Martin 

utilised relatively few social exchanges. Social exchanges are coded in red and 

contain the abbreviated (S) symbol.  

It is noticeable within Figure 5.3 that five non-complete economic transactions 

(NCET) occurred within the development programme. These transactions are 

coded in green. In-line with transaction-cost theory it is suggested that these 

transactions were abandoned because one of the parties involved considered 

the associated transaction costs to be too great to proceed. 

Table 5.76 Summary of the interactions performed by Martin in pursuit of 
resources for the Rightfuel development programme 

Inventor 
 

Social 
exchanges 

(A) 

Economic 
transactions 

(B) 

  
A/B 

Graphical 
representation 

social exchanges 
(red) to economic 

transactions 
(blue) 

 

Bias 

Martin 
Rightfuel 

 

3 12 0.25 

 

Economic 
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5.5.5 Process effectiveness 

The following section is concerned with the results obtained from the case study 

that relate to the NPD process. 

5.5.5.1 Alignment with the MSGM 

The Rightfuel NPD process (Figure 5.4) is closely aligned with the MSGM 

described in Figure 3.3 of Chapter Three. The basic principle of performing a 

stage of activity followed by a review gate was largely adhered to. (The only 

omission within the process being a review of the activity performed to develop 

the business case). In terms of the review gates, it should be noted that these 

were typically appraisals performed by Martin. The purpose of the reviews was 

to decide personally if he should proceed with the development of Rightfuel or 

not. Given that Martin typically makes decisions based on data (see section 

5.9.3.6) these review gates were not as subjective as they may have been. It is 

worth noting that an objective third party product assessment was performed at 

“Gate 3”.  

In terms of the scheduling of activity, Figure 5.4 illustrates that this is in line with 

that expected in the MSGM save for two differences: first, the inclusion of a 

dedicated business case development stage. This case revealed a more 

commercially savvy approach to business case development than expected. 

Second, a combined and cyclical development and testing stage where at least 

six phases of design/prototyping/testing activity were performed.  

The licensing stages of the MSGM (stages 4 and 5) were evident within the 

Rightfuel NPD process. What is apparent from examining this case is that a 
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final review gate was used to assess the terms and conditions proposed by the 

potential licensee. 

Figure 5.4 The Rightfuel new product development process 

 

The following sections provide justification for Figure 5.4 using extracts from the 

semi-structured interviews and content analysis of the supporting 

documentation provided.  

5.5.5.2 Internal concept screening and scoping stage 
Martin performed an initial ideas screening process at the outset of the 

development programme. The screening process drew upon external 

information to provide some objectivity to an otherwise subjective internal 

screen: 

“I started drawing and over a very long period of time dismissed lots of 

ideas.”  
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5.5.5.3 Building the business case 
Martin adopted a formal approach to building the business case for Rightfuel by 

developing a written business plan: 

 “…I had written a business plan, every scrap of information that I came 

across about the competition, about the consequences of misfuelling, the 

statistics from the AA, letters from MEPs complaining about how this 

problem should be engineered out...”  

Within the plan consideration is given to both commercial and technical aspects 

of the business case. The plan is underpinned by data obtained through market 

research. The following excerpt from the business plan illustrate the considered, 

research intensive approach taken to building the business case: 

 “…for a one off payment the owner of an expensive product (diesel car) 

is insured for the lifetime of the vehicle from misfuelling repairs well over 

£1000 (Daily Telegraph average = £7000). Now consider the UK 

statistical likelihood of misfuelling taking the 3.6 million cars (diesels 

under 6-years old) divided by 120,000 (incidents per year) = 3.33% over 

a period of 6-years of ownership = 20%. In other words, there is a 1 in 5 

chance the average UK diesel user will misfuel…”  

A critical aspect of building the business case is developing a view on the 

potential to achieve patent protection for the device. Martin was able to both 

gauge the extent to which patent protection would be feasible and furthermore, 

file for a UK patent. UK patent application, GB20050024168, was filed by the 

inventor on the 26th November 2005 carrying the title of: “Misfuelling prevention 

device”  
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5.5.5.4 Development 
There is evidence of both formal design and prototyping activity within the 

development stage of the Rightfuel NPD process.  

“…I spent a reasonable length of time fettling bits of metal and making 

prototypes until eventually I had a proof of concept.  It was quite chunky 

and not very glamorous but it worked…” 

5.5.5.5 Testing and validation 

Testing for fit and function was evident within the Rightfuel case study. While 

the licensees were ultimately responsible for ensuring compliance with British 

Standards and associated legislation, Martin did spend time testing the fit of the 

device against a range of vehicle models. Furthermore, testing took place to 

ascertain the effectiveness of the first functional plastic iteration of the product. 

5.5.5.6 Identification and approach to potential licensees 

Within the development programme for the Rightfuel device, Martin performed a 

filtering exercise to identify potential licensees: first, considering industries 

where the device might prove useful, and second identifying companies that 

appeared to offer potential as licensees. These companies were issued with a 

summary document outlining the invention and associated opportunity in order 

to gain their interest. Companies that expressed an interest in meeting with 

Martin were given a formal presentation of the opportunity and left with a 

business plan detailing the business case for the invention. 
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5.5.5.7 Negotiation of specific terms with licensees 

Four separate attempts to secure an IP license agreement were made, prior to 

Martin reaching an agreement. While it is not appropriate to reveal full details of 

the terms of license negotiated, analysis of the license agreement between 

Martin and the licensee reveals Martin’s ability to successfully negotiate specific 

clauses relating to: guaranteed quarterly minimum payments, an on-going 

royalty based upon sales revenue generated, specification of the IP to be 

transferred, limitations over the term and geographical coverage of the licence, 

responsibilities for maintaining the patent, ownership of background and 

foreground IPR, and inspection rights: 

“I would appreciate the opportunity to discuss your quarterly reports in 

accordance with Clause 3.d. to our agreement, but would be content to 

meet every 6-months.” (2008) Personal Communication (Meeting review 

schedule), 4th October. 

Martin was very clear in expressing the need for inventors to be able to 

relinquish control of their invention, and not be too demanding of potential 

licensees during the negotiation of license phase: 

“…this business of relinquishing your control or ownership is very 

important for the overall success of the project. Other people have to buy 

into it and you have got to be prepared to be side-lined and to relinquish 

a lot of control.”  

Martin appeared to have few issues in identifying potential licensees for the 

Rightfuel technology, and as such transaction costs relating to search and 

selection did not appear to be a significant impediment: 
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“…I had prepared documents, PowerPoint presentation, a brief on the 

basic invention without disclosing too much. I started short listing 

industries, companies that might be partners, written to a number of 

people and had lengthy conversations, managed to have interviews with 

about four companies under non-disclosure agreements.” 

Martin did however express some concern that persuading these potential 

licensees as to the value of the opportunity was problematic. This suggests that 

bargaining costs were the primary friction on possible exchanges: 

“…people need to be more formally coached in the nuance of dealing 

with potential licensees, and maybe they need to more clearly 

understand the limitations and the risks involved of not presenting the 

right sort of attitude.  It’s a very sensitive arrangement at that point where 

people are beginning to buy-in, but it may well go either way…”  

5.5.6 Concluding remarks 

As a male aged 61-years+, Martin fits the demographic profile of a successful 

inventor. He is self-reliant and self-confident. Martin displayed optimism but, this 

was tied to the presence of objective evidence suggesting his invention was 

technically and commercially viable. Martin was willing to take calculated risks 

to further his development programme and engaged quite extensively with 

organisations to acquire resources he did not personally possess (risking 

opportunism and knowledge-leakage). Martin acquired resources predominantly 

through economic transactions. This was appropriate given his high-level of 

personal financial resources.  
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Martin possesses a great deal of practical experience relating to NPD 

processes and strong ancillary experience that was beneficial to achieving an IP 

license: negotiation, legal contracting and business case development. The 

NPD process that Martin undertook was comprehensive and mirrored many 

aspects of the MSGM both in its structure and sequencing of activity.   



5.  Results and Discussion 
 

365 | P a g e  
 

5.6 Case Study 2: John - Rotahoe 

The following within-case analysis relates exclusively to the research conducted 

with John inventor of the Rotahoe. John had not achieved an IP license in 

respect of his invention.  

The Problem 

Hoeing is a tillage process whereby soil is agitated, typically under human-

power, using a hand-tool. Hoeing is typically performed to a shallow depth in 

selected locations. The purpose of hoeing is threefold: first, to aerate the soil 

prior to crop sowing, second to mix organic matter and nutrients into the soil, 

and third to eliminate weeds.   

Hoeing can lead to a number of problems for gardeners if the correct technique 

is not applied. These problems include: damage to the root structures of 

surrounding plants and ineffective aeration of the soil. Furthermore hoeing when 

performed manually is both a physically demanding and a time-consuming 

process.    

The Invention 

Rotahoe is a cordless garden maintenance tool powered by an 18-volt battery. 

The primary function of the Rotahoe is to till soil mechanically without damaging 

the root structures of surrounding vegetation. The product is constructed from 

ABS plastic and aluminium tube and weighs just 3kg.  

The usefulness of the product is extended by offering an additional 4-

attachment heads for the rotating mechanism that allow other tasks around the 

garden to be performed. The 4-attachment heads include: a cultivator that tills 
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soil to a depth of 100mm, a wire brush to clean block paving, a polishing mop 

for cleaning surfaces and a wash mop for cleaning the roofs of conservatories 

and greenhouses. 

The independent inventor 

The Rotahoe was invented by John. A retired Managing Director who began his 

career in 1951 at a company named Philip Harris, John undertook a 7-year 

apprenticeship as an instruments maker working with devices such as: 

spectrometers, microscopes, galvanometers and analytical balances.  

In the early 1980’s, John was appointed Managing Director of a manufacturing 

group that included Crofts & Assinder. The company was involved in the 

manufacture of pressure dye casting tools and brass stamped parts.   

John was educated at Low Heath School during the Second World War, and left 

without any formal-qualifications. He subsequently addressed this issue by 

attending night-school for a period of 2-years.   

John worked closely with a colleague named Colin during the Rotahoe 

development programme. 

The Interview 

The interview with John took place on the 3rd December 2013. John appeared 

very happy and upbeat about discussing his invention and related experiences. 

He spoke freely and openly, both before and after the interview. The 

overwhelming impression of John is of an honest and humble man with a great 

deal of integrity.   
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The process of interviewing John was fairly relaxed. John appeared very much 

at ease in the environment in which the interview took place.  

Controlling the pace and direction of the semi-structured interview was perhaps 

more demanding than anticipated, and there was a tendency for the respondent 

to wander off topic during the interview. John was however, an engaging and 

insightful individual.  

Degree of IP Licensing success 

John has not yet achieved an IP licensing agreement for the Rotahoe 

technology. 

5.6.1 Inventor hard qualities 

The following results relate to the inventor’s hard qualities. 

5.6.1.1 Level of human capital – highest formal qualification 

held 

John’s compulsory education did not result in the award of any formal 

qualifications. John did, however rectify this situation by studying at a further 

education college for two-years prior to embarking upon an engineering 

apprenticeship. This apprenticeship resulted in substantial practical experience 

in the engineering discipline: 

“I did night school for about two years, which was beneficial to the 

employment which I started in 1951, a company called Philip Harris. 

They gave me a seven year apprenticeship… going through every 
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instrument you can think of from A-level physics, which was the 

spectrometers, microscopes, galvanometers, analytical balances...”  

5.6.1.2 Level of human capital – formal qualification 

alignment with field of invention 

It does appear that the engineering apprenticeship provided John with a skills-

set that was relevant to the design and development of a mechanical 

arrangement like Rotahoe. Precision engineering skills were developed as was 

the capacity to test and validate the performance of mechanical assemblies.  

5.6.1.3 Experience of new product development     

John appears to have considerable prior-experience of NPD, having previously 

been involved in several development programmes as part of his employment. 

This experience may have influenced the Rotahoe development process: 

“…we actually helped people, like the General Hospital of Birmingham, 

with the first development of heart bypasses. We were working with a 

professor there and were helping him in making stainless steel transfer 

pumps at the very start of heart surgery”  

5.6.1.4 Employment experience in the field of invention 

While John possessed no employment experience in the gardening sector 

where Rotahoe would be deployed, he is a keen gardener in his spare-time: 

“I was a very keen gardener. So I knew from a gardener’s point of view 

what was wanted.”   
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5.6.1.5 Commercial experience 

John has amassed a great deal of commercial experience through his previous 

employment. His role as a Manufacturing Director of an instrument making 

company, and latterly Managing Director of a tool making company required a 

detailed understanding of the commercial and administrative aspects of 

developing products. 

 

5.6.2 Inventor soft qualities 

The following results relate to the inventor’s soft qualities. 

5.6.2.1 Level of optimism 

John appears to be an optimistic individual. It does seem however that his 

optimism has blossomed throughout the development process as different 

agents and organisations provided positive feedback on the potential for the 

Rotahoe invention: 

“…everybody we went to, none of them ever thought it was a bad idea. 

That’s when we got excited about it.”  

5.6.2.2 Self-confidence 

John appears to be a self-confident individual: 

“…if you stood outside a garden nursery or anywhere and you’d got that 

in your hand (Rotahoe) they’d go… they’d go like smoke.”  
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5.6.2.3 Risk taking ability 

A feature of the Rotahoe case study was the partnership John had with Colin. 

The two worked together to develop and seek a license for the invention. It 

would appear that the integration of Colin to support the development 

programme resulted in a greater level of risk aversion within the development 

programme than would have been the case if John were operating 

independently: 

“…he’s very cautious is Colin, over cautious I think sometimes. I think 

that was where we’d missed out on a couple of potential buyers for this.”  

5.6.2.4 Opportunity seeking 

It is evident that John possessed the capacity to spot opportunities. This 

characteristic manifested itself in the ability to see better ways to do things, and 

to identify potential licensees: 

“I think in most cases it was seeing something that was already being 

manufactured, and I could see there was a far better way of doing it.”  

5.6.2.5 Inventive disposition 

The interview undertaken with John suggests that he possesses an inventive 

disposition whereby he often identifies a problem and proceeds to devise a 

solution: 

“…it’s just the way that my head works (Laughter). I was thinking about 

one the other day and I thought, “How would I do that?” …When you get 

out of your car and it’s lashing with rain, you open that door and you get 

drowned. I was thinking, ‘Is there any way that you could make a canopy 
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that as you open the door would come out?’… I do get crazy ideas like 

that.” 

5.6.2.6 High-levels of determination and perseverance 

John is a determined individual and perseveres in his desire to achieve a 

positive outcome for the Rotahoe, even in the face of adversity: 

“My daughters say I'm like a terrier, once I’ve got my teeth into something 

I will not let go.”  

5.6.2.7 Absorptive capacity 

There is evidence that John is able to identify external resource requirements 

and assimilate new knowledge. This indicates that John has reasonable levels 

of absorptive capacity: 

“…everybody was saying really you’ve got to get CAD data for the 

handle...We managed to get a grant through Coventry University. They 

then did the CAD data for the handle, and then we managed to get 

another grant with Birmingham University, and they did a rapid prototype 

of the handle for us.”  

 

5.6.3 Resource availability 

The following results relate to the availability of resources. 

5.6.3.1 Effectiveness of the innovation system 

During the Rotahoe development programme, John appeared generally 

satisfied with the effectiveness of the innovation system: 
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“I think it’s essential that you go to all these different outlets…We worked 

with Coventry University; we worked with Wolverhampton University, 

Birmingham University, Chamber of Commerce and, Millennium Point.”  

5.6.3.2 Quality and extent of the inventor’s personal 

networks 

Aside from his on-going relationship with Colin (and an initial approach to a 

potential licensee Nick Grey at G-Tech) John did not engage with his personal 

network to any great extent when navigating through the Rotahoe development 

programme. The reason for this was that the members of his personal network 

that may have proven useful were no longer in an influential or informed 

position. They too had entered into retirement: 

“I think all contacts from work that I had have long since gone.”  

5.6.3.3 Inventor’s personal resources - physical  

John possessed physical resources that were useful in the development of the 

Rotahoe. He performed the majority of the development work in his garage at 

home, illustrating that he had the inventive space in which to operate: 

“It was then me going back to the garage and cannibalising an angle 

drive grinder and fitting it to the end of Rotahoe.”  
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5.6.4 Resource acquirement capability 

The following results relate to the inventor’s resource acquirement capability.  

5.6.4.1 Level of cooperation 

There were few instances where John sought to obtain external resources for 

the development programme through social exchanges (resource acquisition 

via economic transactions was favoured.) It is pertinent however, to consider 

the few social exchanges that were performed to ascertain whether John could 

have acquired resources through social exchanges if desired. 

In terms of reputation, John’s status as a retired Managing Director of an 

engineering company suggests that he possesses a reputation that should 

foster cooperation. Furthermore, the fact that John was able to enrol Colin into 

the development programme (to provide access to additional knowledge and 

financial resources) illustrates John’s capacity to generate mutual identification 

with the product: 

“I had been introduced to Colin by a mutual friend and we decided to set 

about developing a Rotorhoe tool to till the soil, which would not tangle or 

damage the roots and would not clog with the soil, and would bounce 

over stones with ease.”  

In terms of trust, John does appear to exhibit low-levels of trust, particularly 

institutional trust (see the following section). It should be noted however that 

John was more distrusting of private sector businesses than public sector 

organisations. 
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5.6.4.2 Level of bridging social capital 

The Rotahoe development programme is characterised by relatively low-levels 

of institutional trust. This was more apparent with private companies than public 

institutions. John does not appear to be trusting of private sector organisations: 

“We’d never ever leave them (potential licensees) with the DVD of the 

product. Never leave them with the product itself which shows them what 

it did. Took everything away.”  

In terms of generalised trust, John was minded to trust people more than his 

colleague Colin, however the influence of Colin seemed to result in low-levels of 

trust towards external parties: 

“…he’s very cautious is Colin, over cautious...” 

In terms of associational activity there is no evidence that John was a member 

of an inventor club or any other formal networks.  

John possessed the attributes to secure additional resource from the innovation 

system through social exchanges. This capability was suppressed because of 

his partnership with Colin. The trust construct of both cooperation and bridging 

social capital appears to have been detrimentally affected by Colin’s cautious 

nature and distrust of organisations (this influenced John). Consequently, when 

external resources were required for the development programme, they were 

typically acquired through economic transactions. This ultimately placed too 

much financial pressures on the Rotahoe development programme. Not all of 

the external resources required were obtained. 
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5.6.4.3 Translation skills 

External resources were mainly acquired using economic transactions. This 

resource acquisition mechanism demands fewer translation skills simply 

because the resources are being purchased (organisations rarely need to be 

persuaded to sell to a customer.)  

Where translation skills were important was in trying to secure a licensee for the 

IP associated with the Rotahoe invention. John was unable to successfully 

negotiate an IP license in respect of the invention because he could not 

persuade the potential licensee to invest in the tooling required to make the 

plastic-housing for the Rotahoe handle: 

“The biggest problem was none of these people were prepared to put the 

money up front to buy the tooling. Tooling was going to cost us about 

£45,000...”  

5.6.4.4 Level of personal financial resources 

High-levels of financial resources were needed to acquire external resources 

using economic transactions. While John and Colin invested heavily in the 

development programme they were unable to acquire all of the resources they 

required through economic transactions.  

“Colin took on the patent side, and I know up to date that was £30,000.”  

“…people like Argos would have bitten our hand off if we’d had enough 

money to actually make the first 5,000.”  
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It does appear that a shortfall in financial resources (exacerbated by the 

reluctance to seek out external funding providers and over-reliance upon 

economic transactions) ultimately led to the inability to secure an IP license.  
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5.6.4.5 Map of the social exchanges and economic 

transactions undertaken during the new product development 

process 
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Figure 5.5 Interaction map for the Rotahoe development programme 

The majority of interactions with the external environment undertaken by John 

during the Rotahoe development programme were economic transactions. The 

only social exchanges undertaken were: the development partnership with 

Colin, and emotional support and encouragement received from his family.  

It is interesting that eight non-complete economic transactions (NCET) occurred 

within the Rotahoe development programme (these transactions are coded in 

green.) As discussed previously it seems likely that the contractual terms and 

conditions identified ex ante were too onerous and resulted in a failed or 

abandoned transaction. 

Table 5.77 Summary of the interactions performed by John when pursuing 
resource for the Rotahoe development programme 
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5.6.5 Process effectiveness 

The following results relate to the effectiveness of the NPD process. 

5.6.5.1 Activities and sequencing within the NPD process. 

Figure 5.6 depicts the NPD process for Rotahoe. Many of the key milestone 

activities were present in the process with the exception of the scoping stage. 

The most noticeable differences from the MSGM is the sequencing of the 

activity. John clearly has an interest in the realisation of tangible products and 

so his attention was focussed on realising a physical prototype. The inclusion of 

a secondary design and testing stage and the prioritisation of a technical review 

over a commercial review is consistent with the view that John prioritised 

activity he enjoyed. It is interesting that expensive IP protection decisions were 

made relatively early in the process while market research activity was still on-

going. The pursuit of international phase patent applications while doubts 

remain over the commercial viability of the product is unconventional. The most 

significant variation from the MSGM is the reduction in decision gates and 

omission of commercial review gates. This allowed the development 

programme to proceed and consume significant financial resources unchecked 

by commercial reality. 
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Figure 5.6 The Rotahoe new product development process 

 

The following sections detail the activities performed within the various stages 

of the development programme.  

5.6.5.2 Ideas screening and scoping 

The Rotahoe development programme included three screening phases. 

Initially, John performed an internal review of the invention. This activity was 

John making an assessment as to whether the idea he generated merited 

further consideration. This screening process did not appear to have been 

informed by market data, but was based on his experience of what would work 

from an engineering perspective: 

“Yes, I run it through in my mind. I’ve seen something and think, “Ooh, I 

can make that.” Then as I sit there thinking about it, I think, “Nah, that’s 

not… I can’t do that.”  
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The second screening phase occurred after developing and testing the initial 

prototypes. This review was a technical appraisal of the prototypes 

performance: 

“We were quite excited when we’d made the Rotor Hoe and how well it 

worked, but when we’d turned it through 90 degrees and were able to 

then see things like blocked paving, then that’s when we just 

concentrated all our efforts into developing Rotor Hoe.”  

The final screening process was performed during license negotiations. This 

review was an assessment of whether the terms and conditions proposed by a 

potential licensee were acceptable: 

“He was going along the lines that, ‘If it goes well then I’ll pay you 

something, if it doesn’t I won’t pay you anything.’ So we ducked from that 

one.”  

5.6.5.3 Development 
There is evidence of formal design and prototyping activity within the 

development stage of the NPD process. In terms of design activity, 3D 

computer aided design (CAD) models of the product had been created. From 

these 2D engineering drawings were generated. 

It is noted within the business plan that a considerable number of prototypes 

had been created during the Rotahoe development process: 

“Rotahoe has been developed for over four-years with fully functional 

prototypes (26 to date) to test each development.”  
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5.6.5.3 Testing and validation 

John conducted extensive testing of Rotahoe during the development 

programme. The tests were conducted with the purpose of validating aspects of 

the Rotahoe’s functional performance: 

“…we were getting a lot of advice from the Chamber of Commerce, from 

Millennium Point and Coventry, saying “Does it do this? What’s the tool? 

What’s the battery life?” So we were going back and I was putting tool 

tests on it. I was loading it to see what the battery life was coming out at.”   

5.6.5.4 Building the business case 
John adopted a formal approach to building the business case by developing a 

written business plan. The plan is a six-page document that describes the 

product, and offers projected sales and profit estimates. The financial 

projections appear to be relatively well-developed:  

“Estimated annual profit: 

Estimated annual profit of 15,000x£15 = £225,000 

ROCE = 225,000/500,000 = 45%.” (2008) Personal Communication 

(Business Plan), 16th October. 

Other than in the financial projections section of the plan, there is little use of 

market research to justify assumptions or bolster the business case. This is 

perhaps surprising given that primary and secondary research had been 

undertaken with specific regard to the Rotahoe product opportunity: 
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 “…Millennium Point offered us market research… because of the 

confidentiality of the product, they got about, I think about 35 people that 

were employed all under the roof of Millennium Point to participate.”   

This omission suggests that John was not always able to effectively assimilate 

the resources he obtained from the innovation system and apply them 

effectively to his development programme. 

Despite having spent in the region of £30,000 on international patent protection 

this critical information was located in the “additional information” section at the 

end of the business plan: 

“UK patent number GB2411096.”  (2008) Personal Communication 

(Business Plan), 16th October. 

A further observation made is that the patent claims do not cover critical and 

interlinked aspects of the technology. If the entire Rotahoe assembly is 

considered then the patent is focussed on one of the 5-attachments: 

“…you really couldn’t patent certain parts of it, like the flexible drive or 

the motor because they were just standard products that you could buy.”  

If a criticism can be levelled at the Rotahoe development programme, then 

spending £30k on a suite of patents to protect a marginal element of the product 

seems to be a poor decision. Throughout the development significant emphasis 

was placed on the technical development aspects of the programme, while 

development of the commercial case for the product was marginalised. 
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5.6.5.5 Identification and approach to potential licensees 

John appeared to have very little difficulty in identifying and gaining access to 

potential licensees:  

“We’ve been to more people than I can remember. Like JCB we’ve been 

to, we’ve been to Spear & Jackson. Not Black & Decker, another big tool 

making company…Bosch.”  

In terms of actually making the approach to potential licensees, John was very 

direct and simply searched for contact details online and then telephoned them 

to arrange a face-to-face meeting to discuss the licensing opportunity in detail: 

“…we just went on the internet and saw these people that were into 

gardening and tools in a big way… I'm being cheeky, I just got on the 

phone and rang them and said, ‘Are you interested in a garden product, 

battery operated?’ ‘Yes, we are.’ ‘Are you prepared to sign a 

confidentiality agreement?’ ‘Yes.’ So we sent it off and they returned the 

confidentiality agreement, and then we went over and gave them a 

demonstration.”  

Once present in a meeting with a potential licensee, John used a promotional 

video of the product to demonstrate its function. The prototype itself was made 

available for inspection and a business plan outlining the opportunity presented: 

“…we’d first of all present the video which lasts about eight minutes…In 

some cases we went through the reason why it was invented, that people 

were struggling as I was with hoeing gardens. That really was our 

presentation package.”  
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5.6.5.6 Negotiation of specific terms with licensees 

Some of the clauses inserted into the proposed license contract by John and 

Colin appear to have escalated transaction costs for potential licensees. This 

complete contracting approach contributed to increasing the bargaining costs 

associated with the license and made it more difficult to reach a contractual 

agreement: 

“…so that was written into the contract, that they would have to come up 

front with £60,000 if they didn’t meet those sales in the first year.”  

Furthermore, there were several instances where the pursuit of a licensee was 

abandoned because the terms of the proposed agreement were less favourable 

than desired:  

“…he was tied up with B&Q and he wanted to take Rotahoe forward, 

but… the offer he’d made in monetary terms was not going to be good 

enough.”  

5.6.6 Concluding remarks 

John fits the demographic profile of a potentially successful inventor: male, 61-

years of age or older and retired. In terms of soft qualities, John was self-reliant 

when it came to the physical development of the Rotahoe, but was very reliant 

upon others to define the commercial case (particularly in respect of the patent.) 

John was willing to take calculated risks to further the development programme, 

however this quality was supressed by his relationship with Colin who was very 

risk averse. This risk aversion appears to have negatively affected the 

negotiation of possible license contracts. The terms and conditions sought by 
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John (influenced by Colin) were too onerous for potential licensees (a complete 

contracting model was adopted.) This simply drove up the transaction costs 

involved in participation and reduced the likelihood of a license agreement 

being reached.  

John acquired external resources predominantly through economic 

transactions. This strategy became unsustainable in two-ways: first, there were 

limitations to the level of financial resources available. Ultimately, the cost of 

procuring the tooling to allow manufacture was too great to continue. Second, 

the available financial resources seem to have been poorly allocated. The 

misallocation of financial resources occurred because the sequencing of activity 

within the NPD process was not appropriate to the act of IP licensing. 

Specifically, an early-stage review of the IP landscape and potential for 

patenting was omitted. As a consequence financial resources were committed 

to obtaining international patent protection for a peripheral element of the 

Rotathoe. This brought about few legal or commercial advantages. 

The effectiveness of the NPD process was also questionable. The evidence 

produced by navigating through the process was insufficient to convince a 

potential licensee to enter into an agreement. The business plan developed did 

not articulate the business case effectively or de-risk the proposition. 
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5.7 Case study 3: Sharon – Slimclip 

The following within-case analysis relates exclusively to the Slimclip 

development programme. Sharon has not been successful in achieving a 

signed IP license agreement.  

The Problem 

There are a number of instances where making adjustments to the waistband 

on an item of clothing is desirable. For parents of small children with a below 

average waist circumference it can be difficult to find clothing that fits the child 

effectively. Of the 2.6 million children in the UK aged 3-years to 9-years, 0.9% 

of the population are classified as underweight at 3-4-years of age based upon 

the Department for Health definition. This figure increases to 1.3% of children 

by 8-9-years of age. The Slimclip allows a child’s waistband to be adjusted as 

required which makes obtaining clothes to fit small children easier.  

The Invention 

The Slimclip is a 5-part assembly that utilises a spring steel mechanism to 

clamp a textile waistband in a required position. The Slimclip is designed to be 

simple to apply with no finger traps when in situ. The product is available in a 

range of colours and designs. 

The independent inventor 

Sharon is a family magistrate and former worldwide project manager for Hewlett 

Packard.  
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The interview 

The interview with Sharon took place on the 8th January 2014 in the 

Development Centre at Wolverhampton Science Park. Sharon answered 

questions very directly and honestly. 

Sharon appears to be a confident person and was at ease during the interview. 

She is articulate and forthright in her opinions. Sharon appeared to be an 

unusually resilient character. 

Degree of IP licensing success 

Sharon has not yet secured an IP license in respect of the Slipclip invention. 

 

5.7.1 Inventor hard qualities  

The following results relate to the inventor’s hard qualities. 

5.7.1.1 Level of human capital – highest formal qualification 

held 

In terms of certificated qualifications, Sharon is a well-qualified individual who 

possesses 10 O-Levels, 4 A-levels and a retail marketing degree.  

5.7.1.2 Level of human capital – formal qualification 

alignment with field of invention 

There is very little alignment between the skills developed within a retail 

marketing degree and the technical aspects of the Slimclip development 
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programme. In the context of developing and promoting the commercial 

opportunity to potential licensees however a qualification of this nature should 

prove useful.  

5.7.1.3 Experience of NPD     

Sharon was unable to draw upon previous experience of NPD when attempting 

to navigate through the Slimclip development programme: 

“This is brand new… I’ve never done it before.”  

5.7.1.4 Employment experience in the field of invention 

Sharon has previously worked as Project Manager for Hewlett Packard 

(specifically for HP Invent). She has never been directly employed in the 

children’s products industry. She is however a mother with practical experience 

of problems encountered by parents. 

5.7.1.5 Commercial experience 

It is clear that Sharon has considerable project management experience and 

that this was directly applied to the Slimclip development programme: 

“…because I’m a project manager by nature, I believe in risk 

management and contingencies…”  

A valuable quality developed by Sharon through her commercial experience is 

the capacity to feel comfortable in interacting with people in a business context. 

This capability was useful when seeking to obtain resources through social 

exchanges. 



5.  Results and Discussion 
 

390 | P a g e  
 

5.7.2 Inventor soft qualities 

The following results relate to the inventor’s soft qualities. 

 

5.7.2.1 Level of optimism 

Sharon appears to be an optimistic individual: 

“…what’s the worst case scenario? The worst case scenario, if the Slim 

Clip does not take off, other than my time, what have I lost?”  

5.7.2.2 Self-confidence 

Sharon has a great deal of self-confidence and has faith in her own ability to 

succeed: 

“I’m never scared of business. I’m never scared of money. I’m never 

scared of meeting new people. Sitting in a board room doesn’t faze me in 

the slightest. Doing a presentation in front of 500 people wouldn’t faze 

me either.”  

5.7.2.3 Attitude to risk 

Throughout the Slimclip development programme Sharon displayed a relatively 

high degree of risk aversion when it came to committing financial resources: 

“People can re-mortgage their homes. They can risk everything, every 

penny they’ve got, their children’s education and food on the table 

believing in a product. It’s down to the individual. It’s down to how much 

risk are you willing to put towards it. I’m not.”  
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Despite her aversion to committing financial resources to the programme, it is 

evident that Sharon was quite willing to discuss the development programme 

with organisations. Knowledge-leakage was not a concern: 

“Once you file for a patent, confidentiality agreements aren’t very 

important. So you are free to do focus groups and tell the public about 

it...”  

5.7.2.4 Opportunity seeking 

Sharon is a problem solver and if she perceives there to be an opportunity for a 

new product or service to fill a void she pursues it further: 

“All my ideas have come from problems. I had a problem, and searched 

for a product that would help with the problem. There wasn’t one on the 

market.”  

5.7.2.5 Inventive disposition 

Sharon does possess an inventive disposition, often originating different product 

ideas: 

“…I’m doing different products I don’t just concentrate on one. What I 

learn from others I take on board… Slim Clip ran simultaneously with 

another thing that I’d produced.”  
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5.7.2.6 High-levels of determination and perseverance 

Sharon displayed a great deal of determination and perseverance during the 

Slimclip development programme. This quality was identified by the inventor as 

one of her key attributes: 

“…it’s very easy to be really disheartened…but if you’re a determined 

pain in the arse like I am, then it basically means that you brush yourself 

off, pick yourself up, and then try something else.”   

5.7.2.7 Absorptive capacity 

Sharon’s absorptive capacity was negatively affected by her lack of experience 

regarding NPD:  

“I’ve learnt that actually, don’t do it that way. Get your prototype first. Get 

your samples ready. Get your information ready for your infomercial. Do 

all of that based on strict non-disclosure documents. Only once you’ve 

done that. Just before you are about to go public with it, then file for your 

(patent) application. You’ve then got a year to contact the relevant 

retailers. Boy have I learnt the hard way.”  
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5.7.3 Resource availability 

The following results detail the resources available to Sharon. 

5.7.3.1 Effectiveness of the innovation system 

Sharon expressed broad satisfaction with the effectiveness of the innovation 

system in performing its role of supplying resources: 

“Everybody (helped), and if they couldn’t help me they would put me in 

touch with somebody that could.”  

5.7.3.2 Quality and extent of the inventor’s personal 

networks 

The Slimclip development programme is characterised by the frequency with 

which Sharon exploited her personal networks to secure resources through 

social exchanges: 

“One of my friends happened to be an engineering lecturer. He was over 

for a bank holiday weekend. I said, “Look this is what I’m trying to do.” He 

came out with a couple of suggestions. Then we made a couple of diddy 

little ones that seemed to do the job.”  

5.7.3.3 The inventor’s personal resources - physical  

The physical resources available to Sharon during the Slimclip development 

programme were fairly limited. Initial prototypes were developed at home. 

Simple equipment such as a soldering iron needed to be obtained from external 

sources: 
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“…our friend Brian brought down his solder iron and various other things. 

He said, “Right. This is how you do it.” So we made up a few samples.”  

5.7.4 Resource acquirement capability 

The following results are concerned with the inventor’s ability to obtain external 

resources. 

5.7.4.1 Level of cooperation 

Sharon has a good reputation (family magistrate) and was in a strong position 

to foster cooperation. Her capacity to generate mutual interest in the Slimclip 

development programme was high and this enabled cooperation with resource 

holders within the innovation system and within her personal networks: 

 “…Threeway Pressing is very, very keen. But they’ve suddenly got busy. 

When I met them they were very quiet and were desperate for the work.”  

In terms of trust, Sharon made extensive use of her personal networks in order 

to obtain external resources. An important benefit of obtaining resources from 

personal networks is that trust is already likely to be present within the 

relationship. This facilitates cooperation and minimises the need for non-

disclosure agreements.  

Where a resource holder was part of an extended personal network and the 

level of trust was less developed, Sharon utilised a non-disclosure agreement to 

protect her interests: 

“My daughter had a play date with a mum who happens to live locally, in 

Shropshire. She runs her country clothing website thing. She was saying 
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that she’s having problems with jodhpurs and could do with a clip. So she 

agreed confidentiality. I showed her the sample.”  

One of Sharon’s most noticeable characteristics is her openness, and it is 

possible that this characteristic enabled trust to be developed more easily within 

relationships because the other party felt that the potential for opportunistic 

behaviour to occur was minimal: 

“Usually if you’re honest with somebody and say, “Look I really believe in 

this and if you believe in it then help.” Most decent people you come 

across in business, if you say, “Help.” will actually help you.”  

5.7.4.2 Level of bridging social capital 

Sharon displayed a willing to trust organisations operating within the innovation 

system with the caveat that either a non-disclosure agreement or patent 

application was in place: 

“…I had a confidentiality agreement with people until I filed for the patent. 

Once I filed the patent my patent attorney said, ‘It’s fine. You can discuss 

it.’”  

Sharon was also willing to place trust in external agents and displayed 

generalised trust despite the potential for knowledge leakage. 
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5.7.4.3 Translation skills 

While Sharon has yet to succeed in securing an IP license for her Slipclip 

invention, the development process revealed that she is particularly adept at 

persuading, negotiating and coercing resources from both her personal 

networks and agents/organisations within the innovation system: 

“I’m cheeky. Yesterday I bought a car for a friend. The car was £1,300. I 

turned round to the guy and I said, “Well can you do it for £1,000.” He 

said, “Yes.” and that was it.”  

A feature of Sharon’s approach to achieving “buy-in” is her method of identifying 

what each individual she encounters may want from an exchange, other than 

payment: 

“You’ve got to know the individual before you approach the 

individual…you’ve got a limited window.”  

Perhaps the best evidence of Sharon’s ability to persuade other parties to 

engage with the Slimclip development programme is the fact that Threeway 

Pressings were willing to invest £50k on tooling for the product without a license 

agreement being in place: 

“Threeways are very, very keen…I am aware that they’ve spent over 

£50,000 on tooling.”  

It should be noted however that even when an individual possesses good 

translation skills, acquiring external resources through social exchanges rather 

than economic transactions creates problems: 
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“My biggest obstacle throughout everything is people saying they’re 

going to do something, and not doing it. It is so frustrating relying on 

other people. They either give you something that you can’t use, or 

everything is a delay.”  

5.7.4.4 Level of personal financial resources 

The personal financial resources available to Sharon during the Slimclip 

development programme were relatively small. This lack of financial resource 

placed limitations upon the extent to which externally hosted resources could be 

purchased through economic transactions and seemed to be instrumental in 

influencing a largely social approach to resource acquisition:  

“I’ve have no choice. I don’t have thousands of pounds to put towards 

this. I have none. It’s basically if people do not help me then it stops.”  

5.7.4.5 Transaction costs associated with resource 

acquisition 

There were few instances during the Slimclip development programme where 

resources were sought with a view to an economic exchange occurring. Where 

an economic exchange was required, it is noted that search and selection costs 

were impediments: 

“I then needed to find somebody…I phoned round loads and loads of 

different manufacturers that could possibly produce it. I didn’t have the 

time. I’ve got, as I said, a toddler to look after.”  

In seeking to reach a licensing agreement with Threeway Pressings Ltd, it 
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appears that bargaining costs were instrumental in the failure to achieve a 

completed license agreement. Specifically, the legal agreement tabled was not 

fit for purpose and the terms and conditions within the document did not reflect 

the Heads of Agreement proposed: 

“I had a word with Threeways. I said, “This is what I need. Would you be 

willing to do it?” They had a word with their solicitors, gave us the 

intellectual property license agreement that you saw, that was rubbish 

because it was just off the shelf. It didn’t even safeguard them.”  
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5.7.4.6 Map of the social exchanges and economic 

transactions undertaken during the new product development 

process 
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Figure 5.7 Interaction map for the Slimclip development programme 

The majority of interactions undertaken by Sharon during the Slimclip 

development programme were social exchanges. Only one non-complete 

economic transaction (NCET) occurred within the development programme. 

This transaction was coded in green and represented the attempt to secure 

Threeway Pressings Ltd as a licensee for the Slimclip IP.  

Table 5.78 Summary of the interactions performed by Sharon in pursuit of 
resource for the Slimclip development programme. 
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5.7.5 Process effectiveness 

The following results describe the effectiveness of the inventor’s NPD process. 

5.7.5.1 Activities and sequencing within the NPD process 

Figure 5.8 The Slimclip new product development process  

 

There are several important points to note from Figure 5.8: first, few review 

gates were performed during the Slimclip development programme. This 

suggests that stages of activity occurred, but without an assessment of the 

quality of the inputs taking place or a verdict being reached as to the continued 

viability of the development programme. The lack of review gates allowed the 

Slimclip development programme to proceed unchecked to the point of 

approaching potential licensees.  



5.  Results and Discussion 
 

402 | P a g e  
 

While the stages of activity that took place in the NPD process are consistent 

with the conceptual MSGM, the sequencing of the activity is unusual in that 

development and testing of the product occurred before a preliminary 

assessment of the concept’s commercial viability was made.  

The following sections contain further details of the Slimclip development 

programme.  

5.7.5.2 Ideas screening and scoping 

There is evidence that Sharon routinely performs a screen of her inventive 

ideas at an early stage in the development process to filter-out unviable 

propositions. This screening process involves an initial assessment of the 

potential for achieving IP protection, establishing the extent to which a prototype 

can be realised, and consideration of the financial and wider commercial 

implications of entering into a development programme: 

“I have looked at a couple of ideas, which I thought were good ideas. But 

actually once we produced a few samples...”  

5.7.5.3 Development 

Initial prototypes were created by Sharon and her husband at home. These 

demonstrated the function of the Slimclip device: 

“So we got different options of clips, buckles, you name it. I wanted 

something that wouldn’t damage the material. So we ended up using a 

couple of braces clips that we took apart, and then soldered together.”  
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Sharon then attempted to persuade the potential licensees: Threeway 

Pressings Ltd to produce beta prototypes however these prototypes were not 

delivered: 

“Threeway Pressings were going to produce them for us by last July, still 

hasn’t produced workable prototypes (January).”  

5.7.5.4 Testing and validation 

The Slimclip development programme included a phase of testing and 

validation: 

“Those were the ones that I actually used with my own daughter. I let her 

play with it because she couldn’t possibly hurt herself, because there 

were no sharp edges. It was very, very easy to use. I tested it in the 

wash.”   

5.7.5.5 Building the business case 
While tasks related to building the business case for the Slimclip invention have 

been performed, no evidence has been presented that this has been 

amalgamated into a unified document such as a business plan. Furthermore, 

the quality of the inputs into the business case is somewhat lower than might be 

expected. This is surprising given Sharon’s commercial grounding and the 

qualifications she holds.  For instance, market research was performed in an 

informal manner by Sharon (by speaking to other mums). Many of the 

suggestions made during this preliminary market research phase do not appear 

to have been subsequently validated prior to approaching the potential licensee. 

Objective information regarding the proposed opportunity was therefore missing 

from the licensing pitch: 
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“I didn’t get any negativity. Everybody said, “Wow. What a great idea.” 

It’s so simple. It is unbelievably simple…it was totally informal (market 

research process). There are so many mums out there that have got slim 

children.”  

One of the most interesting elements of the business case development is that 

the commercialisation route appears overly complex and perhaps unworkable. 

An IP license was sought with Threeway Pressings Ltd. The scope of this 

proposed agreement was to grant Threeway Pressings the rights to 

manufacture the product. Sharon wished to retain the rights to control 

distribution. Sharon’s first option for distribution is to seek another licensee for 

retail sales (potentially Walmart). Such a complex approach to licensing 

appears to have resulted in some confusion for the inventor: 

“I don’t know if Walmart will say yes. I don’t know if they will say no. I 

don’t know if the best way is to offer Walmart the licence...or if it is a case 

that Threeways still maintain what they’re doing.”   

5.7.5.6 Identification and approach to potential licensees 
Sharon appears to have refined her method for approaching licensees as her 

experience has grown. Potential licensees were initially identified through a 

Google search and then approached without a great deal of prior work having 

been accomplished. The planned approach to Walmart however is based upon 

researching who is being approached, what they will want to see from the 

development programme and how the licensing pitch should look: 

“You’ve got to know the individual before you approach the individual, if 

you’ve got a limited window. I know this particular person. I’ve never met 
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him. I’ve never spoken to him yet. But I’ve done my research. He would 

need an incentive in order to take my product, not just to George, to 

Asda, but also up to Walmart. His incentive is he is young. He needs to 

make his mark. If he can go to Walmart with something new that they’ve 

never seen before, and it ends up being a success, then that’s his 

carrot.”  

5.7.5.7 Negotiation of specific terms with licensees 

An impediment to securing an IP license with Threeway Pressings Ltd was the 

standard IP license agreement acquired by Threeway Pressings from their 

solicitors. This agreement was an off-the-shelf document that was unsuitable 

when viewed in the context of the proposed commercialisation strategy outlined 

by Sharon. As a consequence when the parties reviewed the document prior to 

signature, neither party found the terms and conditions acceptable. The result 

was a review of the proposed document by two independent organisations and 

a lengthy redraft of the original document to make it fit for purpose. By this time 

Threeway Pressings Ltd had generated more business through other sources 

and their interest in the deal appeared to wain: 

“They had a word with their solicitors…with various amendments…it’s 

ready for them to sign.”  

5.7.6 Concluding remarks 

Sharon is a female under the age of 50-years and a graduate. In this respect 

her chances of success are statistically low. That said, Sharon possesses a 

great deal of optimism and unflinching self-confidence. She is determined and 

energetic. Sharon had very little previous experience of NPD to call upon and 
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this seems have been problematic. The NPD process that she navigated 

through was quite a departure from the MSGM both in terms of its structure and 

the sequencing of activity. The absence of review gates allowed the programme 

to continue unchecked for too long. As a consequence the evidence produced 

in support of the licensing opportunity was not of the required standard.  

Sharon did acknowledge her resource dependence and sought to capture 

external resources predominantly through social exchanges. This approach was 

driven by a high-degree of risk aversion. She simply refused to commit personal 

financial resources to the development programme. Interestingly, Sharon was 

more inclined to utilise her personal networks to acquire resources than agents 

and organisation within the innovation system. Resource acquisition was a time-

consuming and problematic exercise. With greater NPD experience, Sharon 

could become an effective inventor. 
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5.8 Case study 4: Trevor – Envirotile 
The following within-case analysis relates to the case study research conducted 

with Trevor the inventor of Envirotile. Trevor has been successful in achieving 

an IP license with a large US based multinational roofing products company.  

The Problem 

Roof tiles are a traditional product typically manufactured from materials 

including: concrete, clay and slate. The weight and fragile nature of these 

products is a problem in that transport costs are typically high and 

approximately 10% - 15% of any given shipment is lost to breakages.  

The transportation of heavy traditional roof tiles from ground level up on to a 

roof is problematic for roofers. It is estimated that the average labourer can 

safely transport just 4-concrete roof tiles at a time. Legislation relating to safe 

manual handling limits is a concern within the roofing industry. 

There are also environmental concerns that relate to the production of concrete 

roof tiles. Conventional concrete tiles create excessive carbon dioxide CO2 

through manufacture. The UK construction industry is seen to be gradually 

moving towards sustainable buildings, but many of the raw materials used in 

construction have negative environmental implications. 

The Invention 

Envirotile is a recycled polymer roofing system that offers technical performance 

along with eco-credentials. Developed in response to the UK construction 

industry’s drive towards sustainable buildings, and the limitations of existing 

solutions, Envirotile utilises recycled materials technology to produce roofing 

products manufactured from polymer containing over 50% reprocessed 
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polypropylene. The Envirotile roofing system comprises of: tiles, verge clips, 

ridge caps and undertrays. The tiles themselves weigh approximately 80% less 

than conventional concrete roof tiles, so are less expensive to transport to site 

and easier for installers to carry. The roofing system works on a flexible 

interlocking tongue and groove principle and can be laid using traditional 

methods and secured with galvanised nails or screws. 

Under test at the Building Research Establishment (BRE) Envirotile achieved 

impressive test results: first, withstanding 110mph driven rain with no loss of 

integrity, any dislodgement or breakages. Second, Envirotile achieved a BRE 

record, with acceptable performance at roof pitch levels of just 12.5°. Third, 

Envirotile provided over 5 times the uplift resistance when compared with 

conventional roof tiles with standard clip fixings. Finally, Envirotile was proven to 

be compliant with regard to fire resistance in accordance with BS476: Part 3: 

2004, External Fire Exposure Roof Test and achieved the EXT.S.AA rating, 

which is the highest rating for resistance to fire spread. 

In terms of its environmental impact Envirotile reduces CO2 emissions by 

diverting plastic from landfill and being lighter to transport. Envirotile complies 

with the Code for Sustainable Homes from BREEAM and adds sustainable 

material credit towards certification under the Code for Sustainable Home 

Standards. Envirotile conforms to European Standard: prEN 15601 

Hydrothermal Performance of Buildings. 
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The independent inventor 

Trevor was born in Hackney, London. He has been a self-employed roofing 

contractor for over 40-years. Trevor has no formal qualifications having left 

school at 14-years of age. He undertook vocational education in the form of an 

apprenticeship in roofing. 

The interview 

The interview with Trevor took place on Thursday 5th December 2013. The 

interview was conducted at the Telford Innovation Campus.  

Trevor has an infectious personality and is both positive in his outlook and 

enthusiastic about invention. He is friendly and warm in the way that he treats 

people. 

Trevor was an engaging interviewee and spoke with great passion and insight 

concerning his experiences of inventing and IP licensing. There were a few 

difficulties experienced in controlling the pace and direction of the interview with 

some questions having to be restated or rephrased in order to obtain a suitable 

response.  

Trevor provided a significant amount of supplementary information relating to 

his invention, including: images of prototypes, initial sketches and copies of test 

reports. 

Degree of licensing success 

Trevor succeeded in securing a signed intellectual property license with a 

significant US-owned multi-national business. The agreement was reached in 

2012.     
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5.8.1 Inventor hard qualities 

The following results depict the inventor’s hard qualities. 

5.8.1.1 Level of human capital – highest formal qualification 

held 

Trevor does not possess any formal qualifications having left school at 14-years 

of age: 

“I literally left school just before I was 15 years old.” 

5.8.1.2 Level of human capital – formal qualification 

alignment with field of invention 

Trevor undertook an apprenticeship in roofing and is seen to be qualified in his 

field of invention.  

5.8.1.3 Experience of NPD     

Trevor did not possess any prior experience of NPD at an organisational-level 

before he entered the Envirotile development process: 

“Absolutely none whatsoever (experience of NPD); didn’t even think 

about it.”  

5.8.1.4 Employment experience in the field of invention 

Trevor has vast employment experience directly related to his field of invention, 

having spent 40-years as a roofer: 



5.  Results and Discussion 
 

411 | P a g e  
 

“I stayed in roofing from 15 to nearly 5 years ago, up to 55. So it spanned 

over 40 years. Done the odd job in between times but in the main it was 

self-employment.”  

Trevor appreciated that his employment experience gave him insight into what 

solutions to roofing challenges might work technically and commercially: 

“This is where the 40-years’ experience comes in because you know 

what works and what won’t.”  

5.8.1.5 Commercial experience 

When developing Envirotile, Trevor was able to draw upon 30-years of 

experience running his own business. Trevor was aware of the state of the 

technology currently available in his field of invention and understood how the 

commercial aspects of the roofing industry worked: 

“…traditional roofing…the market is already sewn up. It’s all to do with 

money; councils are paid revenue by certain manufacturing companies 

and suppliers of materials to use their products.”  

5.8.2 Inventor soft qualities 

Details of the inventor’s soft qualities are presented within the following 

sections. 

5.8.2.1 Level of optimism 

Trevor is an optimistic person and displayed a great deal of faith in the 

Envirotile invention despite various people suggesting the technology wouldn’t 

work: 
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“I’ve had this all the way along. First I went down to BRE (Buildings 

Research Establishment) on a February morning, three years ago - four 

years ago. They told me, ‘Plastic roof tiles don’t work mate.’…‘Americans 

and Canadians have been trying for years.’ I said, ‘This one will because 

it’s a British design.”  

5.8.2.2 Self-confidence 

Trevor appears to be a self-confident person who believes in his product: 

“I think it’s that early day commitment to your belief. It’s walking in 

knowing that you’ve got a great product, that it’s got the legs to get 

there…”  

5.8.2.3 Attitude to risk 

Throughout the interview, Trevor provided examples of his willingness to take 

risks, especially financial risks:  

“I’d also taken out personal assurances on a loan to get that product to 

first stage.”  

It was Trevor’s opinion that his decision-making process changed through the 

development process with greater consideration and calculation given to risk 

management as the process unfolded: 

“There’s a big difference. In the early days it comes from the heart, in the 

final days it’s a clinical decision, what is right and what is wrong. What is 

advantageous and what is not. The heart doesn’t rule the head 

anymore.”  
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5.8.2.4 Opportunity seeking 

Trevor actively sought opportunities to develop a socially responsible product: 

“…having watched a programme on television about plastic polluting, I 

really wanted to do something…like a ‘thank you’ in some respects for a 

wonderful life. I know it sounds strange, but I really did.”  

5.8.2.5 Inventive disposition 

Trevor displayed a tendency towards serial invention. He had previously 

thought of a number of unconnected product ideas at different stages of his life: 

“I actually came up with a lot of ideas during my life. Different things, ball 

games or… I was basically laughed off by my peers.”  

5.8.2.6 High-levels of determination and perseverance 

Trevor appears to be a very determined person who oversaw a seven-year 

development programme for Envirotile that at times placed significant strain on 

his personal life: 

 “…unless you’re resilient, unless your family… You must really speak 

through with your family because they hurt. They get neglected. Unless 

you’ve got that dedication you really shouldn’t take it anywhere.”  

5.8.2.7 Absorptive capacity 

A strong feature of the Envirotile case study was Trevor’s high-level of 

absorptive capacity that allowed him to identify and absorb new knowledge. A 

good example of this was Trevor’s ability to identify the need for a clearer view 

of the IP landscape surrounding his invention. This involved him identifying a 
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patent agent who could conduct a review of prior art (existing patents in the 

field).  

“I knew that whatever I designed would require patenting…I explored 

that. I came up with the money, £500 at the time was a lot of money out 

of nowhere to do a search to see if there were likewise products that 

already existed, and whether this had the potential to be patented.”  

Trevor also demonstrates the ability to assimilate new knowledge and took 

action based on the output of the review. European patent: ES2385162 was 

filed with a priority date of July 2008. 

  

5.8.3 Resource availability 

The following results describe the availability of external resources. 

 

5.8.3.1 Effectiveness of the innovation system 

Trevor identified a number of issues with the innovation system that he 

considers to have adversely affected his development programme. The 

availability of finance and the willingness of UK businesses to become involved 

in externally generated development programmes were areas of concern for 

Trevor: 

“Banks were not lending at the time due to the economic recession. 

There were other lending consortiums who would lend you money, but 

you’d have to literally guarantee that loan yourself.”  

Trevor was also concerned with the way that the Government was shaping 

legislation and then reversing their decision to the detriment of his invention: 
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“The problem with the Government at the moment is they keep U-turning 

on their beliefs. So what starts off as a good agenda: by the year 2020 

we’re going to have so much, 25% of building product will be made from 

recycled products. Then they U-turn because they want the building 

industry to kick off …”   

5.8.3.2 Quality and extent of the inventor’s personal 

network 

Trevor had access to personal networks that were large and of sufficient quality 

to be of use during the development of Envirotile. In the early days of 

developing Envirotile, Trevor’s personal networks were a source of financial 

investment that allowed him to acquire external resources critical to the 

development programme: 

“You’ve got family and friends as investors…you don’t want to let them 

down because that being honest is where any inventor who goes this 

route, he goes family and friends.”  

5.8.3.3 The inventor’s level of personal resources - physical 

Trevor had good-levels of physical resource at his disposal at the point of 

commencing with the Envirotile development programme. Initial models were 

produced at home out of plywood purchased from B&Q: 

“…and then literally went down to B&Q, bought some ply board and 

starting cutting up and making shapes in the garden of the tile.”  
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5.8.4 Resource acquirement capability 

The following results describe the inventor’s capacity to acquire external 

resources.  

5.8.4.1 Level of cooperation 

Trevor cooperated widely during the development of Envirotile. This enabled 

Trevor to gain access to resources that otherwise would have been outside of 

his reach. Perhaps Trevor’s greatest strength is his ability to encourage others 

to identify with his invention (mutual identification). Trevor was frequently able to 

extract additional value from external agents/organisations by developing a 

social relationship with them that allowed further social exchanges to occur: 

“I actually went to what I thought were experts in their own field…you 

know, you have to rely on the services of individuals that you know.”  

Trevor’s 40-years of experience as a roofer was instrumental in his ability to 

foster collaboration (repute):  

“I think that they’ve got to like the product but they all… No, I’d say 40% 

product and 60% belief in the person behind it.”  

It is evident within the Envirotile case is that Trevor started out with the 

development programme being very trusting, which facilitated collaboration and 

permitted social exchanges. As he became exposed to opportunistic behaviour 

on the part of some organisations/agents however, his willingness to trust was 

eroded. As a consequence, Trevor became much more selective when 

engaging in collaborative tasks: 

“Basically I was very naive thinking people in nice cars, nice suits and 
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spoke well and had business qualifications were all legal and above 

board. If they’re financial brokers, ‘Wow, they must be really impeccable.’ 

It’s not reality. They pray on you.”  

5.8.4.2 Level of bridging social capital 

In terms of institutional trust, Trevor was prepared to engage with organisations 

(if he believed they were reputable). Trevor was insistent however that a non-

disclosure agreement should be in place prior to discussions: 

“…I would advise any inventor…to have written up a very 

good…confidentiality agreement, an NDA. Definitely, it needs to be 

good.”   

In terms of generalised trust, Trevor became less trusting the more he was 

exposed to opportunistic behaviour: 

“I think my character changed going along. I think that (it) hardens you 

up… you have to look at it not from an independent view, but as a 

business decision. There’s a big difference.”  

By way of associational activity, Trevor did not belong to an inventor club or a 

formal support network.  

The view is taken that while Trevor clearly possesses the capability to obtain 

resource through social exchanges, and did successfully throughout the 

development programme. He became acutely aware that social exchanges 

when performed in isolation were not allowing him to progress through the 

development programme effectively: 
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“You have to rely on the services of individuals that you know…who 

promise you the earth basically and don’t delivery anything. This has 

been my case for the first three years I would have said.”  

5.8.4.3 Translation skills 

Trevor was particularly adept at persuading, negotiating and coercing 

involvement in his development programme. A significant lever to encouraging 

engagement with the programme was the fact that Envirotile fitted very well with 

the requirements for sustainable homes: 

“…what assisted me at the time was that the future building industry, all 

the technical achievements in going forward is based on sustainability 

and green driven products.”  

Trevor was also willing to coerce organisational involvement in the development 

programme by delivering ultimatums: 

“…its part of current on-going negotiations that I’m telling them that I’m 

going to service if they don’t.”  

5.8.4.4 Level of personal financial resources 

Trevor possessed minimal personal financial resources at the outset of the 

Envirotile development programme: 

“When you’re nurturing a concept to manufacture and you’ve got no 

money behind you, you tend to do anything you can to get your product 

to market.”  
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It is evident however that Trevor was able to access financial resources by 

persuading family and friends to invest in the product, and then supplement this 

with personal loans: 

“…we also ended up with thousands of pounds of personal debt, which 

we have to pay off.”  

5.8.4.5 Transaction costs  

Trevor acknowledged that identifying resource providers (even for some 

economic transactions) was challenging. Part of the difficulty was finding 

resource providers that were able to assist in the development. Significantly, 

there were a number of occasions where Trevor believed that people were 

seeking to act opportunistically. This increased transaction costs to the point 

where resource exchange did not occur: 

“…you more or less get held to ransom as a favour for moulding your 

product or assisting you...”  

Despite his experience of opportunistic behaviour Trevor was aware that he 

needed to secure external resources and sought more credible sources of 

external resources: 

“I approached Wolverhampton University. They then basically helped me 

with the next stage, which was over about a six month to a year period.”  
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5.8.4.6 Map of the social exchanges and economic 

transactions undertaken during the new product development 

process 
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Figure 5.9 Interaction map for the Envirotile new product development 

programme 

The map of interactions with the external environment identifies that Trevor had 

a fairly balanced approach to resource acquirement. He performed economic 

transactions and social exchanges in relatively equal measure.  

It is noticeable that two non-complete economic transactions (NCET) occurred 

when attempting to raise finance for the development programme. These 

transactions were abandoned because Trevor felt that the other party was 

acting opportunistically and withdrew his interest.  

Table 5.79 Summary of the interactions performed by Trevor in pursuit of 
resource for the Envirotile development programme 
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5.8.5 Process effectiveness 

The following results describe the effectiveness of the inventor’s NPD process. 

5.8.5.1 Activities and sequencing within the NPD process 

In considering the Envirotile development programme the following process was 

undertaken: 

Figure 5.10 The Envirotile new product development process 

 

The Envirotile NPD process (Figure 5.10) closely resembled the MSGM. The 

basic principle of having an activity stage followed by a review gate was 

followed. The scheduling of activity stages was generally consistent with the 

MSGM however the position of the “development and testing” and “build 

business case” was reversed. It is interesting to note that an IP review gate was 
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incorporated into the process at an early stage, perhaps in recognition that this 

is the asset being transferred under the licensing arrangement. The commercial 

review gate did not occur until just before approaches to potential licensees 

were made. This is somewhat later than anticipated in the MSGM. An 

unexpected feature of this development programme was that potential licensees 

approached Trevor about taking on Envirotile.  

5.8.5.2 Ideas screening and scoping 

An early-stage internal concept screen was employed during the Envirotile 

development programme whereby Trevor endeavoured to rationalise in his own 

mind whether the idea of a recycled plastic roof tile was viable: 

“That’s my first major criteria…the concept needs to be an honest 

product. There’s no ‘maybe’, you need to acknowledge that it will work as 

a product for it to have the legs to go forward. If it doesn’t, it’s a waste of 

time. You may as well stop then.”  

5.8.5.3 Development 
There is evidence of both formal design and prototyping activity within the 

development phase:  

“…it went to CAD format so we could actually see the product develop. 

From that it then went to a prototype. That was invaluable.” 

5.8.5.4 Testing and validation 

Adherence to standards was a significant obstacle for Trevor to overcome. 

Compliance with sustainable homes requirements, uplift and driven rain 
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resistance tests and resistance against fire spread tests were all performed 

during the development programme: 

“Fire resistance test in accordance with BS476: Part 3: 2004, External 

Fire Exposure Roof Test.  Achieved the EXT.S.AA rating, which is the 

highest rating for resistance to fire spread.” (2011) Business plan 

(Envirotile), 25th August   

5.8.5.5 Building the business case 
A critical aspect of building the business case for Envirotile was developing a 

view on the potential to achieve patent protection for the product. Trevor was 

acutely aware that patent protection was inextricably linked to commercial 

success when pursuing a licensee:  

“If the report (IP review) came back saying there’s no scope for it, 

someone’s invented it, I wouldn’t have gone forward with it.”  

Trevor secured European and US patents in respect of the Envirotile 

technology. 

In reviewing the business plan developed in respect of the technology it is very 

clear that Trevor had compiled a thorough document that effectively outlined the 

opportunity on offer to potential licensees: 

“Under test at the Building Research Establishment (BRE) Envirotile 

achieved highly impressive test results, including: 110mph driven rain 

with no loss of integrity, any dislodgement or breakages; achieved a BRE 

record, with superb performance at roof pitch levels of just 12.5°; over 5 
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times the uplift resistance compared with conventional roof tiles with 

standard clip fixings.”   

5.8.5.6 Identification and approach to potential licensees 

Envirotile was the recipient of numerous innovation awards between 2010 and 

2012, and as a consequence high-levels of publicity for the product were 

generated. On the back of this publicity, Trevor was directly approached by 

three significant roofing companies with a view to taking on a license: 

 “…it seemed like in the same month we were approached by three 

different concrete roof tile manufacturers. We spoke with Marley, 

Redland and with Russell Roof Tiles. They were the three main players.”  

In terms of selecting Russell Roof Tiles as the licensee Trevor felt that there 

was a better relationship between the two parties than with the other potential 

licensees. This sense of ease was attributed to the honesty of the employees 

representing the company in preliminary meetings with Trevor. In addition, the 

structure of the proposed agreement, offered was also a better fit with Trevor’s 

needs as an inventor. Interestingly, the license contract offered by the licensee 

was not the most lucrative offered to him in terms of financial returns: 

“We entered into an agreement with Russell Roof Tiles where it wasn’t 

the best agreement, not by a long shot, but what it actually did, it fed us 

going forward…”  
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5.8.5.7 Negotiation of specific terms with licensees 

In terms of negotiating the terms and conditions of license, Trevor employed an 

incomplete contracting model:  

“I forewent a big lump sum up front. With no lump sum upfront that was a 

no-brainer as far as they were concerned…we took on a large royalty 

where we were paid every month.”  

5.8.6 Concluding remarks   

Trevor is a 60-year old male who has been self-employed for 40-years. He 

possesses no certificated qualifications, but was able to draw upon his 

extensive practical experience of working within the industry in which he was 

inventing. Trevor has an infectious personality. He is optimistic, enthusiastic and 

self-confident. Throughout his 7-year development programme Trevor displayed 

high-levels of resilience and determination.  

Despite having relatively modest personal resources (physical and financial) 

Trevor was repeatedly able to overcome challenges that arose within the NPD 

process by leveraging resources from within both his personal networks and the 

organisations and agents present within the innovation system. Trevor had a 

preference for securing resources from within the innovation system over and 

above his personal networks because they were of a better quality. Trevor 

engaged extensively with external parties and was the subject of opportunistic 

behaviour on behalf of unscrupulous support agents as a result. Trevor was 

able to overcome concerns about engaging with external parties by becoming 

more astute in the management of resource exchanges. He frequently used 

non-disclosure agreements to militate against opportunistic behaviour and 
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became more thorough and considered in his selection of resource providers. 

His improved management of transaction costs was critical to the success of 

the Envirotile development programme.  

Trevor had a fairly balanced approach to resource acquisition, performing a 

similar number of social exchanges as economic transactions. It is relevant that 

Trevor felt that economic transactions provided a better method of securing 

resources (delivery was quicker) and that he moved away from the use of social 

exchanges as the development programme progressed.  

Trevor was unable to draw upon prior NPD experience when developing the 

Envirotile. This appeared to have increased to time it took to navigate through 

the NPD process and realise a signed IP license. The case demonstrates that 

Trevor overcame this personal deficiency through the effective absorption of 

external knowledge. Trevor seems to be a very quick learner and could apply 

what he has learnt to his development programme without difficulty. 

Trevor’s NPD process contained a high number of review gates (interspersed 

within activity stages) that were used to validate progress. Furthermore, the 

sequencing of activity was similar to that anticipated in the MSGM. An early 

review of the IP landscape was undertaken which seems to be important in the 

context of IP licensing. The negotiation of terms and conditions of the license 

agreement was fairly straightforward for Trevor. He deployed an Incomplete 

Contracting Model and opted to agree a license with the organisation he felt he 

could trust rather than opting for the most lucrative deal.   
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5.9 Cross case comparison  

Having presented the within case analysis of the four inventor case studies, this 

section of the chapter summarises the results of the cross-case comparison.  

5.9.1 How does an independent inventor navigate through their 

development programme and achieve a signed IP license? 

The cross-case comparison revealed a series of observations regarding the 

way in which independent inventors navigate through their development 

programme and achieve IP licensing success. These observations are 

discussed over the following paragraphs. 

5.9.1.1 An underlying NPD process 

Successful inventors navigate through an NPD process that quite closely 

resembles the conceptual MSGM proposed in Figure 3.3. The greater the 

structural similarity with the MSGM (development activity followed by review 

gate) the more likely the inventor was to succeed. Figure 5.11 provides a 

comparison of the four inventor NPD processes 
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Figure 5.11 Comparison of inventor NPD processes 

Successful: Martin (Rightfuel)  

 

Successful: Trevor (Envirotile) 
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Yet to be successful:  John (Rotahoe) 

 

Yet to be successful: Sharon (Slimclip) 

 

In considering Figure 5.11, it is pertinent to note that the NPD processes used 

by the successful inventors contained a higher number of review gates (both of 

the successful inventors included twice as many review gates as Sharon who 
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has not yet reached an IP license agreement.) The consequence is that while 

the successful inventors ratified the on-going commercial and technical viability 

of their inventions, the unsuccessful inventors passed through three or four 

stages of development without making an assessment as to whether what they 

were doing continued to be viable. Furthermore, in the absence of these 

reviews, the quality of the development programme was allowed to drift which 

impacted upon the value of the evidence generated. 

Based upon a comparison between the successful inventor NPD processes and 

the conceptualised MSGM (Figure 3.3) the following differences are noted: 

1. The predicted “Ideas Screen” within the MSGM is replaced by an 

“Internal Concept Screen” that is less formal and more subjective than 

anticipated. This screen draws heavily upon the inventor’s hard and soft 

qualities to bring about a judgement on the merits of a given invention. 

2. The “Scoping” stage of activity places greater emphasis on IP 

considerations than predicted in the conceptual model. While 2D 

sketching and initial market research did occur at this stage, both 

successful inventors were more concerned with establishing the 

patentability of their respective inventions by undertaking a review of 

prior art and seeking expert input on protectable features. 

3.  An IP review gate was included by successful inventors at an early 

stage in the process. The intention was that any invention that could not 

be protected in a meaningful way is discarded before further resources 

are committed to the programme. Since the patent is the exchanged 
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asset in the context of this inquiry, the capacity to achieve patent 

protection is of paramount importance. 

4. The conceptual MSGM suggests that inventors will pay little attention to 

developing the business case for the invention, however this is not 

accurate. The successful inventors studied did incorporate a specific 

“build business case” stage within their NPD process. 

5.  Rather than two separate stages of activity: “development” and “testing”, 

the case studies revealed that a single, but cyclical “development and 

testing” stage is more appropriate. 

6. While much attention was given to the sequencing of activity in the 

MSGM, the order in which the “build business case” and “development 

and testing” activity was performed by inventors does not seem to 

impact upon the outcome of the process. This observation is made with 

the caveat that a “scoping” stage where consideration is given to the 

basic commercial and technical case for the invention has been 

performed previously. 

7. The “pre-licensing” and “license agreement” stages were evident within 

the case studies, as predicted in the MSGM. These stages are 

separated by a “terms and conditions” review gate where the inventor 

makes an assessment as to the acceptability of the proposed terms and 

conditions of the IP license agreement.  

The impact of these findings is that the conceptual model needs to be modified. 

While an NPD process is navigated through by inventors (as predicted) the 

sequencing of activity does require amendments. The most prominent of these 

is an upfront IP review gate and the inclusion of a “build business case” stage. 
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In terms of its structure the notion that stages of development activity are 

interspersed by review gates is found to be accurate. 

In terms of the planned development of an operational model, it seems clear 

that the effectiveness of an NPD process in generating evidence that validates 

an inventor’s proposal is an important consideration and worthy of inclusion.  

5.9.1.2 Independent inventors are resource dependent 

Despite both successful independent inventors demonstrating a high-degree of 

self-reliance and at times a preference for operating in a self-contained way, 

successful independent inventors are seen to be resource dependent. The 

successful inventors were still reliant upon external resources to navigate 

through the NPD process effectively. Table 5.80 illustrates that while Martin was 

particularly determined to be self-contained and self-reliant he still undertook 

fifteen recorded interactions in pursuit of external resources. The figure for the 

other successful inventor (Trevor) was even higher with twenty-two recorded 

interactions in pursuit of external resources.  
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Table 5.80 Comparison of the approaches to resource acquirement by 
inventors 

Inventor 
 

Social 
exchanges 

(A) 

Economic 
transactions 

(B) 

  
A/B 

Graphical 
representation 

social exchanges 
(red) to economic 
transactions (blue) 

 

Bias 

Martin  
Rightfuel 

 

3 12 0.25 

 

Economic 
 
 
 
 

John  
Rotahoe 

 

2 9 0.22 

 

Economic 
 
 
 

 

Sharon  
Slimclip 

 

13 6 2.16 

 

Social 
 
 
 
 

Trevor  
Envirotile 

 

9 13 0.69 
 

 

Balanced 
 
 
 
 

 

External resources were sought under two conditions: first, when the inventor 

encountered an obstacle when navigating through the NPD process that they 

could not circumvent without external assistance. Second, when the inventor 

believed that an external agent/organisation would perform a given task more 

effectively than they could personally. It is critical to note that the extent to 

which an inventor is resource dependent is influenced by their personal context 

(hard qualities, soft qualities and personal resources). Resource dependence in 

this context is context dependent. 
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5.9.1.3 External agents/organisations and personal 

networks are important 

External resources are sought from two sources, either: external 

agents/organisations within the innovation system and/or members of the 

inventor’s personal networks. Inventors interact with these external parties in 

order to obtain resources.   

5.9.1.4 Social exchanges and economic transactions used 

to obtain external resources 

In-line with the conceptual model proposed in Chapter Three, evidence was 

found that inventors secure external resources through two mechanisms: social 

exchanges and economic transactions. An unforeseen development was that 

the inventors displayed a bias towards a given “mode of resource acquirement” 

(ratio of social exchanges to economic transactions). It appears that different 

independent inventor typologies may exist and these are influenced by the 

inventor’s personal context (hard qualities, soft qualities and personal 

resources). This point is expanded upon when developing the intermediate 

view. 

5.9.2 What factors influence an independent inventor’s 

prospects of achieving a signed IP license? 

The second research question is concerned with the identification of factors that 

influence an inventor’s prospects of achieving IP licensing success. The cross-

case comparison relating to these factors is presented in Table 5.81. 
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Table 5.81 Cross case comparison of factors thought to influence an  
inventor’s prospects of achieving IP licensing success  
 

 Similarities between 
successful and not yet 

successful inventor case 
studies 

 

Differences between 
successful and not yet 

successful inventor 
case studies 

Salient points arising 
from the case study 

research 

Hard qualities 
 

  

Highest 
qualification 
held by the 
inventor 

 Successful inventors 
held below graduate 
qualifications or lower. 
Yet to be successful 
inventors were more 
highly qualified in a 
formal sense. 

The possession of 
lower level 
qualifications seems 
to be beneficial. 
Perhaps not being 
wedded to established 
knowledge is 
advantageous? 
 

Discipline in 
which the 
inventor is 
qualified 

 Successful inventors 
were educated in 
disciplines that aligned 
very closely with their 
field of invention. 
Specialist skills could 
be drawn upon and 
applied directly to the 
NPD process. These 
inventors also had 
greater awareness of 
their external resource 
requirements. There 
was a less obvious 
alignment between the 
discipline that yet to be 
successful inventors 
were qualified in and 
their field of invention. 
 

Being qualified in a 
discipline closely 
aligned with their field 
of invention appears 
to enhance an 
inventor’s absorptive 
capacity and 
individual learning. 
This in turn seems to 
enhance: 
• The specification 

of required 
external resources  

• Identification of 
external resources  

• The acquirement 
and effective 
deployment of 
resources to the 
NPD process. 
 

Previous NPD 
experience at 
an 
organisational-
level 

 Successful inventors 
were less likely to have 
NPD experience at an 
organisational-level 
than yet to be 
successful inventors. 

NPD experience at 
the organisational 
level is perhaps less 
important to IP 
licensing success than 
direct experience of 
invention at the 
individual-level. 
 

Employment 
experience 

 Successful inventors 
had considerable 
employment 
experience in a field 
that aligned closely 
with their field of 
invention. The link 
between field of 
invention and previous 

Employment 
experience closely 
aligned to the field of 
invention appears to 
enhance an inventor’s 
ability to identify 
genuine industrial 
problems and locate 
the whereabouts of 
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employment 
experience was more 
tenuous for yet to be 
successful inventors. 

external resources. 
 

Commercial 
experience 

All four inventors had 
substantial commercial 
experience 
 

  

Soft qualities 
 

  

Optimism Few observed differences 
were found between the 
inventors level of optimism. 
 

  

Self-
confidence 

High-levels of self-
confidence were observed 
across all four inventor 
case studies 
 

  

Attitude to risk  Successful inventors 
were less risk averse 
than their counterparts 
and sought to manage 
risk through careful 
partner selection and 
the use of contracts. 
 

Acknowledging the 
existence of risks, but 
managing them so 
that the NPD process 
can precede is 
important to licensing 
success. 

Opportunity 
seeking 

All four inventors displayed 
a propensity for seeking out 
opportunities. 
 

  

Inventive 
disposition 

 While all four 
participants were serial 
inventors, the 
successful inventors 
had greater exposure 
to a wide range of 
development tasks.  

The individual-specific 
human capital 
generated by serial 
invention is 
maximised when the 
inventor has 
progressed previous 
inventions through 
several stages of 
development. 
 

Determination  Successful inventors 
displayed 
determination, but this 
was contingent upon 
the existence of 
objective evidence 
suggesting the 
development 
programme was viable. 
Yet to be successful 
inventors were 
determined regardless 
of the evidence. 
 

Determination is an 
important personal 
characteristic, but 
inventors must be 
prepared to abandon 
the development 
programme when 
faced with 
incontrovertible 
evidence suggesting it 
is not viable. 
 

Absorptive 
capacity and 
individual 

 Successful inventors 
displayed high-levels 
of potential absorptive 

An inventor’s 
absorptive capacity 
and individual learning 
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learning 
capability 

capacity and 
assimilation capability. 
They also appeared to 
have a high-level of 
individual learning 
capacity. Yet to be 
successful inventors 
were less well 
endowed with these 
qualities. 
 

capacity is critical to 
resource acquisition 
and effective 
deployment of 
resources within the 
NPD process. 
 

Resource availability 
 

  

Use of agents 
and 
organisations 
within the 
innovation 
system 

All four inventors were 
resource dependent. Each 
engaged with the 
innovation system to 
acquire resources they 
needed to overcome 
obstacles in the NPD 
process. 
 

  

Use of their 
personal 
network(s) 

 The importance of an 
inventor’s personal 
network to their 
prospects of licensing 
success is variable.  
Inventors were more 
reliant upon their 
personal network (and 
it was more important) 
when: 
• They had low-

levels of financial 
resource. 

• Displayed a 
preference for 
obtaining 
resources through 
social exchanges. 

• They believe there 
is less risk 
associated with 
resource 
acquisition using 
personal contacts. 
 

There are inventors 
who have a personal 
context where social 
exchanges are the 
preferred mode of 
resource acquisition. 
In these instances the 
inventor’s personal 
network(s) is an 
important source of 
resources. 

Personal 
physical 
resources 

 High-levels of personal 
physical resource are 
beneficial, but it is their 
effective deployment 
that seems critical. 
Successful inventors 
seem more adept at 
deploying their 
resources effectively 
than their counterparts. 
 
Successful inventors 

High-levels of 
personal physical 
resources reduce the 
need for resource 
acquirement. This 
makes navigating 
through the NPD 
process easier.  
Inventors must not 
rely exclusively upon 
their personal 
resources, but seek 
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do not confine 
themselves to their 
own physical 
resources (however 
great) and seek 
external resources 
where necessary. 
 

external resources if 
these add value. 

Personal 
financial 
resources 

 High-levels of personal 
financial resource are 
beneficial, but it is the 
effective use of this 
resource that is 
important. Inventor 
financial resources are 
finite and can be used 
quite quickly if poorly 
deployed. 
 
Successful inventors 
are less reliant upon 
their own financial 
resources than yet to 
be successful 
inventors. 

High-levels of financial 
resource facilitate 
resource acquisition 
via economic 
exchanges. 
Successful inventors 
are not however over-
reliant upon their 
personal finances and 
seek out alternate 
sources. 
 

Resource acquirement 
capability 
 

  

Bridging social 
capital and 
cooperation 

 All four inventors were 
similarly placed to 
obtain resources via 
social exchanges. It is 
apparent however that 
some inventors held a 
preference for 
economic transactions 
over and above social 
exchanges.  

Differences exist in 
the mode of resource 
acquisition used by 
inventors. Bridging 
social capital and 
cooperation are most 
beneficial to those 
instances where 
social exchanges are 
used widely. 
 

Translation 
skills 

 Successful inventors 
were more adept at 
negotiating, 
persuading and 
coercing external 
parties to provide 
resources through 
social exchange 
(where applicable) 
 

Translation skills have 
a substantial influence 
over an inventor’s 
ability to obtain 
resources through 
social exchange. 

Management 
of transaction 
costs 

 Successful inventors 
were more effective in 
managing transaction 
costs (knowledge 
leakage, opportunism) 
than their counterparts. 
The use of contracts 
and careful partner 
selection was 

The effective 
management of 
transaction costs is 
essential to both 
resource acquisition 
and the act of IP 
licensing itself. The 
potential for 
opportunistic 
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important. behaviour or 
knowledge leakage 
must not retard the 
development 
programme. Use of 
contracts and careful 
partner selection is 
key to successful 
progress. 
 

Modes of 
resource 
acquirement 

 Different modes of 
resource acquirement 
appear to exist (ratio of 
social exchanges to 
economic transaction) 
See Table 5.30. 
Success seems to be 
possible via different 
modes. 
 

Different inventor 
typologies appear to 
exist. Close alignment 
between the inventor’s 
personal context and 
their selected mode of 
resource acquirement 
is important to their 
ability to obtain 
external resources. 

NPD Process effectiveness 
 

  

Objective of 
the process 

 Successful inventors 
were focussed upon 
generating evidence 
that convinces a 
potential licensee to 
commit to an IP license 
agreement. Yet to be 
successful inventors 
were less focussed 
upon this goal. 
 

De-risking the 
development 
programme for the 
potential licensee is 
important to licensing 
success (reduces 
transaction costs). 
The integration of 
objective third party 
data and careful 
building of the 
commercial, technical 
and legal evidence 
base seems 
important. 
 

Process 
structure 

 A systematic NPD 
process where 
development stages 
are interspersed with 
frequent review gates 
is beneficial. 
Successful inventors 
were more likely than 
their counterparts to 
adhere to this principle. 
 

The structure of the 
MSGM is appropriate 
– development stage 
followed by review 
gate (see Figure 
5.22).  

Development 
activity 
prioritisation 
(1) 

 Successful inventors 
were more likely to 
prioritise IP issues: 
• Ability to obtain a 

patent (prior art 
searches) 

• Commercial merits 
of the proposed 
patent 

 

IP issues need to be 
focussed upon at an 
early stage in the NPD 
process. A dedicated 
IP review should be 
performed.  
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Development 
activity 
prioritisation 
(2) 

 Successful inventors 
were more inclined to 
investigate the 
commercial and 
technical merits of their 
invention before 
committing to the 
physical development 
and testing of 
prototypes than their 
less successful 
colleagues. 
 

Establishing the 
commercial and 
technical viability of an 
invention prior to its 
physical development 
helps to ensure 
inventors are 
allocating their 
resources effectively. 

Approach to 
setting terms 
and conditions 
of the license 
agreement 

 Successful inventors 
were less concerned 
with specifying 
onerous T&C’s of the 
license agreement ex 
ante. 

Adherence to the 
incomplete contracting 
model is beneficial. 

 

The following section seeks to amalgamate the findings of the provisional stage 

of research to enable the formation of the intermediate view of the 

phenomenon. 
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5.10 Consolidated findings from the provisional stage of 

research 

This section of the thesis presents the findings of the provisional stage results in 

the context of the research questions. This is referred to as the “intermediate 

view”. 

5.10.1 How does an independent inventor navigate through 

their development programme and achieve a signed IP license? 

In considering Figure 5.12, the following explanation is offered. The 

independent inventor draws upon their hard qualities, soft qualities and personal 

resources (financial and physical) to navigate through an NPD process. 

Inventors are highly unlikely to be able (or willing) to navigate through the NPD 

process without resources obtained from external organisations, agents or 

members of their personal network. Independent inventors are seen as being 

resource dependent. External resources are required when the inventor either: 

cannot overcome an obstacle in the NPD process using their own resources 

and capabilities, and/or they believe that an external organisation/agent can 

perform an activity more effectively than they can personally. 
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Figure 5.12 Intermediate view: model of how an independent inventor 

navigates through their development programme and achieves IP licensing 

success. 
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When the need arises inventors seek to identify important externally hosted 

resources within the external environment. This task is a function of the 

inventor’s potential absorptive capacity. Organisations and agents within the 

innovation system along with members of the inventor’s personal networks are 

the suppliers of external resource inputs. When the inventor identifies a suitable 

external provider they attempt to acquire the resource through either a social 

exchange or an economic transaction. If successfully acquired, the resource is 

applied to the NPD process either: directly or indirectly via the independent 

inventor. The ability to deploy external resources effectively within the NPD 

process is seen to be a function of the inventor’s assimilation capability and 

individual learning capacity. The output of the NPD process is a signed IP 

license. 

While Figure 5.12 summarises the inventor development and licensing process, 

a more detailed development process is illustrated in Figure 5.13.  
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Figure 5.13 Flow-chart depicting how independent inventors navigate through 

the new product development process and achieve IP licensing success. 
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Figure 5.13 is useful in that it identifies the junctures at which the independent 

inventor may fail in their attempts to secure an IP license agreement. The 

principal obstacles in the process are: 

• The inventor possessing insufficient personal resources and 

capabilities to navigate through the NPD process  

• The inventor failing to recognise their resource dependence. 

• The inventor’s inability to identify the external resources that will 

enable successful navigation of the NPD process. 

• The inventor’s failure to secure the external resources they require to 

proceed successfully through the NPD process. 

• The inventor’s inability to assimilate and deploy new resources to the 

NPD process. 

• An ineffective NPD process that fails to provide evidence that de-risks 

the licensing opportunity for potential licensees. 

o The inventor’s inability to negotiate acceptable terms and 

conditions of the IP license contract. 
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5.10.2 What factors influence an independent inventor’s 

prospects of achieving a signed intellectual property license? 

Building upon the general obstacles identified in Figure 5.13, analysis of the 

provisional stage results suggest that a number of specific factors influence an 

independent inventor’s prospects of achieving a signed IP license. These 

factors are discussed within the following sections. 

5.10.2.1 Hard qualities 

The level of human capital possessed by an inventor does appear to influence 

their prospects of realising IP licensing success. Inventors benefit from: 

• Prior experience of NPD – specifically previous experience of invention 

performed at the individual-level. 

• Previous employment experience relevant to the field of invention 

• Possessing formal qualifications in a discipline that aligns closely with 

their field of invention 

Of the two forms of human capital an inventor may possess, it is individual-

specific human capital that has the discriminatory power to distinguish between 

inventor success and failure as evidenced by the survey results. Industry-

specific human capital may influence a positive outcome, but is not 

discriminatory in the context of this inquiry.  

It is noted that an inventor’s prospects for licensing success are greater if they 

have either: 

• Post-graduate level qualifications – they are specialists in a given area 
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• Below-graduate or no qualifications – they are not wedded to existing 

knowledge so are more creative 

5.10.2.2 Soft qualities    

There are aspects of an independent inventor’s personality, characteristics and 

attributes that influence their prospects of achieving IP licensing. The following 

are thought to be influential: 

• Inventor age – 61+ years 

• Inventor gender – male 

• Status: employed 

• Self-confidence 

• Resilience 

• Attitude to risk – not overly risk averse (able to manage risks) 

• Commitment to achieving a financial return on invention.  

• Determination (based upon objective evidence) 

• Acknowledgment of their resource dependence (actively seek external 

resources) 

• High-levels of absorptive capacity and individual learning capability. 

The survey revealed that male inventors 61-years of age or older are the most 

likely to realise IP licensing success. Inventors who are employed are also seen 

as likely to succeed. 

Both the survey and cross case comparison results illustrated that inventors 

who acknowledge their resource dependence are more likely to succeed in 

reaching an IP licensing agreement.  
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Risk aversion is seen as an impediment to IP licensing success. The 

development process that independent inventors navigate through relies upon 

the inventor being able to interact with external suppliers of resources. In doing 

so, there is scope for knowledge leakage and opportunistic behaviour on the 

part of external party. Those who achieve a signed IP license acknowledge the 

presence of risk, but manage it through careful selection of external partners 

and where necessary use legal contracting to minimise their exposure (Non-

disclosure agreements for example).  

The capacity to accept risk and manage it accordingly is also important at the 

point of licensing the IP, where the disclosure of confidential information could 

result in opportunistic behaviour and knowledge-leakage. The selection of an 

Incomplete Contracting Model appears to be partially determined by the 

inventor’s attitude to risk. The more risk averse the inventor the more likely they 

are to attempt to specify stringent terms and conditions of contract ex ante. This 

increases transaction costs (Williamson, 1987) and reduces the likelihood of the 

exchange (IP usage for royalty) occurring (Teece, 1986).  

The cross-case comparison reveals that high-levels of determination and 

resilience are important to an inventor’s prospects of realising IP licensing 

success, although a caveat does need to be added. Determination is important 

if it is founded upon objective evidence that justifies continuation of a 

development programme. Determination based on “gut-feel” is not seen to be 

beneficial. It is interesting to note that the quantitative survey identified an 

inventor’s determination to achieve a financial return on their inventive activity 

as being positively linked to IP licensing success. 
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The inventor’s level of absorptive capacity (Cohen and Levinthal, 1990; Zahra 

and George, 2002) and individual learning capability (Ashworth et al., 2004) 

also appears to be critical to their prospects of success. Inventors are typically 

resource dependent (Pfeiffer and Salancik, 1978), seeking out external 

resources in order to supplement their personal resources and capabilities. The 

ability to identify and assimilate new knowledge is important to the inventor’s 

ability to exploit external resources effectively.  

5.10.2.3 Resource availability  

Given that inventors are reliant upon external resources to navigate through the 

NPD process, then the availability of externally hosted resources influences an 

inventor’s prospects of IP licensing success. The following factors are thought 

to be important: 

• The effectiveness of the innovation system in performing key functions: 

supplying resources and signposting individuals to these resources. 

• The quality (relevance) and size of the inventor’s personal networks 

• The possession of personal financial and physical resources which are 

useful within the development programme. 

The two sources of external resources identified are: agents/organisations 

within the innovation system and members of the inventor’s personal networks.  

The effectiveness of the innovation system in fulfilling its core functions is 

important to an inventor’s prospects of realising IP licensing success. Of the 

various types of organisations/agents within the innovation system, the survey 
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results identified organisations that offer public sector grants are an important 

source of financial resource for inventors.  

If an inventor opts to utilise their personal networks as a source of resources 

then the quality (relevance of the available resources) and the size of the 

network is important to the inventor’s prospects of success. Over-reliance upon 

personal networks is an indicator of poor inventor performance. 

An inventor’s personal resources and capabilities are important to their 

prospects of success. In justifying this point it is noted that the survey results 

revealed that having access to a dedicated workshop (physical resource) to 

conduct development work is positively and significantly linked to IP licensing 

success. It is evident however, that personally possessing financial and physical 

resources when navigating through the NPD process is no guarantee of 

success (see the John Rotahoe case). The correct deployment of these 

financial and physical resources is the deciding factor. 

 

5.10.2.4 Resource acquirement capability 

The inventor’s ability to capture important external resources and knowledge is 

referred to as their “resource acquirement capability”. The notion that 

independent inventors are resource dependent and require external resources 

to navigate through the NPD process is evident across the survey and case 

study strands of the provisional stage results. The “interaction maps” produced 

for each case study detail the extent of the external collaboration performed by 

the inventors to acquire resources.  
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In terms of the mechanisms used to acquire external resources it is apparent 

that while inventors are likely to use a combination of social exchanges and 

economic transactions, successful inventors do favour economic transactions 

and prefer to engage organisations and agents in the innovation system over 

and above their personal networks. 

An important finding to emerge from the provisional stage of research is the 

notion that successful inventor’s possess an enhanced capacity to manage 

transaction costs. Each development programme comprised of a series of 

economic exchanges (some proposed but not complete). What is apparent is 

that successful inventors were: 

•  More adept at acknowledging the presence of transaction costs within a 

given exchange.  

•  Managed these transaction costs through the careful selection of 

exchange partners and use of legal contracts.  

•  Willing to proceed with resource acquisition having taken reasonable 

steps to manage the occurrence of opportunism and knowledge-

leakage.  

It was evident from the case study research that “yet to be successful inventors” 

had lower-levels of institutional trust. While this is not altogether unhealthy, it is 

important that inventors manage transaction costs rather than withdraw from 

resource acquisition altogether. The latter is an impediment to IP licensing 

success. 

In summary, the following factors associated with resource acquisition are seen 

to influence an inventor’s prospects of IP licensing success: 
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• Undertaking external collaboration with agents and organisations located 

within the innovation system (and less importantly members of the 

inventor’s personal networks)  

• The inventor’s ability to leverage resources from the external 

environment. 

• The inventor’s capacity to manage transaction costs. 

• Holding a preference for resource acquisition via organisations and 

agents within the innovation system.  

• Maintaining a preference for resource acquisition through economic 

transactions. 

An unexpected result of the inventor case studies is the idea that broadly 

different approaches to resource acquisition are used by inventors. It can be 

seen from Table 5.80 that the ratio of social exchanges to economic 

transactions differs across the case study participants. With this in mind, a 

continuum can be presented along which different inventor typologies are 

located. 

It is suggested that the extremes of the continuum are occupied by “pure social” 

and “pure economic” inventor types who acquire resources from the external 

environment through social exchanges or economic transactions respectively. 

The middle-ground of the continuum is occupied by “balanced” socio-economic 

inventors who obtain resources through the use of social exchanges and 

economic transactions in relatively equal measure. The two remaining inventor 

types are “socially biased inventors” who utilise predominantly social exchanges 

to acquire resource, but occasionally acquire resource through economic 
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transactions, and “economically biased inventors” who use economic 

transactions in the main, but may on occasion obtain resource through social 

exchanges.  

Figure 5.14 Five inventor types based upon the mode of resource acquirement 

used in the development programme 

 

Throughout the provisional stage results a number of conflicting results were 

obtained when consideration was given to factors that influence an inventor’s 

prospects of IP licensing success. These conflicts arose between the different 

research strands (survey and cases studies), but also across the cases. The 

view is taken that many of these apparent conflicts in the data are a 

consequence of inventor’s adopting different “modes of resource acquirement”; 

each mode requiring a different concentration of factors to be present in order 

that IP licensing success might be achieved.  

The three factors that fluctuated most widely in apparent importance are: 

• The inventor’s level of bridging social capital  
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• The inventor’s capacity to use translation skills 

• The inventors level of personal financial resource 

In commenting upon these factors it is seen that high-levels of both social 

capital and translation skills are more important to inventors who adopt a social 

exchange focussed “mode of resource acquirement”. Conversely, the need for 

high-levels of personal financial resource is more apparent for inventors who 

opt for an economic transaction biased mode of resource acquirement.  

Since the inventors studied have both social exchanges and economic 

transactions noted within their interaction map (Table 5.80), all of the factors 

associated with resource acquirement are influential. It is apparent however that 

different modes of resource acquirement require a different concentration of 

these factors for IP licensing success to be achieved. Appendix 8 outlines the 

five independent inventor typologies.  

In commenting upon the impact of the different inventor typologies an important 

point can be made concerning an inventor’s ability to acquire external resources 

(resource acquirement capability). For an independent inventor to achieve 

effective resource acquirement there needs to be a close alignment between 

the selected “mode of resource acquirement” (social bias, economic bias and so 

forth) and the inventor’s “type” (determined primarily as a result of their personal 

context: hard qualities and soft qualities).  Where a misalignment occurs then 

evidence from the case study research suggests that obtaining resources 

becomes difficult and hampers IP licensing prospects. For instance, an inventor 

who opts to pursue a predominantly economic approach to resource acquisition 

needs to comply with the requirements of the “pure economic” or “economic 
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bias” inventor type. A deficiency in the required criteria: lack of financial 

resource for instance, limits the inventor’s resource acquisition capability.  

5.10.2.5 Process effectiveness 

Within section 5.14.1 it was identified that there is an embedded NPD process 

within a wider development process. Evidence from the provisional stage 

results suggests that the effectiveness of the embedded NPD process 

influences an independent inventor’s prospects of realising IP licensing 

success. The following factors are seen to be influential: 

• The sequencing of development activity 

• The inclusion of review gates following each stage of development 

activity. 

o The inclusion of an IP review gate at an early stage in the NPD 

process 

o The inclusion of both a commercial review gate and a technical 

review gate within the NPD process 

• The level of objective evidence used in the supporting documentation 

produced 

• Identification of potential licensees based upon their marketing 

capability (possession of an established brand and/or routes-to-

market in the industry in which the invention will be deployed.) 

• Use of the Incomplete Contracting Model when negotiating the terms 

and conditions of the IP license 

The results of the provisional stage demonstrate that inventors often perform 

similar kinds of development activity. The sequencing of this activity does 
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however seem to influence the inventor’s prospects of realising a signed IP 

agreement. There is a need for the commercial case for the invention (including 

IP implications) to receive attention prior to the inventor undertaking 

development and testing activity. This is achieved through a “Scoping” stage. 

The provisional stage results demonstrate the importance of including regular 

review gates within the NPD process. These gates act as a go/no go decision 

point and force the inventor to: first, assess the quality of direct and indirect 

process inputs and second, assess the continued viability of the development 

programme.  

Within the NPD process there are three-specific types of review gate that are 

important. An initial IP review or commercial review with a heavy IP-bias is 

required. The asset being licensed is the patent, so an early-stage IP review is 

important to ensure that a good quality patent can be achieved. It is also 

important that both commercial and technical review gates form part of the 

process.  

The evidenced produced during the NPD process needs to be objective. It is 

found that the NPD process undertaken by inventors is more subjective than 

would likely occur at an organisational-level. To this end, evidence such as 

findings from independent market research or test reports from external testing 

facilities add a degree of objectivity to proposals. This de-risks the opportunity 

for potential licensees. 

When faced with identifying a potential licensee for their IP an inventor might 

logically opt to approach an organisation that can manufacture their product. 

This seems inadvisable. The provisional research stage demonstrates that 
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successful inventors select potential licensees based upon their possessing a 

powerful brand and/or established routes-to-market in the field in which the 

invention is applicable.  

The final point to make is inventors who adopt the Incomplete Contracting 

Model when setting and negotiating the terms and conditions of the IP license 

contract are more likely to achieve IP licensing success. Adopting a Complete 

Contracting Model merely increases the transaction costs associated with the 

exchange and jeopardises the inventor’s prospects of success.  

Figure 5.15 provides an “intermediate view” of the factors that influence an 

inventor’s prospects for IP licensing success.   
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Figure 5.15 The intermediate view of the factors that influence an inventor’s 

prospects for IP licensing success 
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These success factors are important because they inform the development of 

the operational model (decision support system) by allowing intermediaries to 

identify promising inventor submissions more accurately. 

Having established a view on the process an independent inventor needs to 

navigate through to achieve IP licensing success (Figure 5.12 and expanded in 

Figure 5.13) and identified the factors that influence the inventor’s prospects 

success (Figure 5.15). These outputs can be overlaid (Figure 5.16) with 

purpose of illustrating which “success factor categories” are important at each 

stage of the development process.   



5.  Results and Discussion 
 

461 | P a g e  
 

Figure 5.16 The intermediate view of how the success factor categories 

interact to affect an independent inventor’s prospects for realising a signed IP 

license contract 
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In interpreting Figure 5.16, it should be noted that the “categories” of IP 

licensing success factors are arranged in accordance with Figure 5.12, which 

identifies how an inventor navigates through their new product development 

programme and achieves IP licensing success. The purpose of the NPD 

process is to produce evidence that persuades a potential licensee to agree to 

an IP license agreement (subject to acceptable T&C’s). The findings of the 

provisional stage results identify that inventors are typically resource dependent 

and are unlikely to navigate through the NPD process using just their own 

resources and capabilities. Independent inventors will therefore seek to acquire 

resources from the external environment to enhance their ability to navigate 

through the NPD process effectively. In this situation an inventor relies upon 

their “resource acquirement capability” to obtain the externally hosted resources 

(determined by resource availability). The inventor’s “resource acquirement 

capability” is a product of their ability to identify and assimilate new resources 

(absorptive capacity) and a close alignment between their “mode of resource 

acquirement” and the qualities they possess as an individual (hard qualities, soft 

qualities and personal resources). If obtained, external resources are applied to 

the NPD process. The effective deployment of external resources is a function 

of the inventor’s absorptive capacity and individual learning. When the evidence 

produced by the NPD process meets the potential licensee’s expectations, and 

an agreement over the terms and conditions of the IP license contract is 

reached, then IP licensing success is achieved.  

Having presented the intermediate view, the next part of this chapter provides 

details of the validation stage of the research inquiry. 
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5.11 The validation stage 

The purpose of the validation stage is to improve the external validity of the 

research inquiry by subjecting the intermediate view to expert critique. Key 

informant interviews were used to provide this critique. This is Element 3 in 

Figure 4.3. The output sought from this stage of activity was a “final validated 

view” of the phenomenon.  

The following section identifies each of the key informants who participated in 

the validation stage of the research inquiry. 

5.11.1 Key informant interview participants 

Three key informants were identified and approached with a view to 

participating in the validation stage of the research inquiry. As stated within 

Chapter Four, to participate in the study the prospective key informants needed 

to satisfy certain eligibility criteria. The following table illustrates the key 

informant’s performance against these eligibility criteria. 

Table 5.82 Key informant suitability matrix 
 Exposed to 

information 
of potential 
significance 

to this 
research 
inquiry 

Informant 
has 

internalised 
this 

information 

Informant 
willing to 

participate 

Informant 
capable of 
articulating 
specialist 

knowledge 

Informant 
relatively 

impartial or 
willing to 
disclose 
their bias 

Jonathan 

Lester 
     

Mike 

Addison 
 

 

    

Mark 

Sheahan 
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The key informant interviews (KII) were concluded on the 19th June 2014. The 

interviews lasted on average thirty-seven minutes. The interviews were digitally 

recorded and the output professionally transcribed. 

The following paragraphs provide brief descriptions of the key informants who 

participated in the validation stage of research. 

Key informant 1 – Mike Addison 

Mike Addison is a former Global Business Development Manager for Procter 

and Gamble (P&G). Mike was responsible for introducing open innovation into 

P&G, pioneering their Connect and Develop programme. He is considered one 

of the worlds most experienced open innovation practitioners. 

With 31-years of experience in the management of research and development, 

Mike is an international authority in the field of innovation and is regularly invited 

to present at national and international events.  

Key informant 2 – Jonathan Lester 

Jonathan Lester is a Senior Product Design Consultant within the Faculty of 

Science and Engineering, University of Wolverhampton. Jonathan holds a first-

class honours degree in Product Design, a Master’s degree in Business 

Administration, and an MSc in Advanced Technology Management. Jonathan 

was previously employed within the research and development team at AGA 

Rayburn. 

Jonathan has over 10-years of direct experience working with independent 

inventors who are seeking to commercialise their invention through IP licensing. 
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Key informant 3 – Mark Sheahan 

Mark Sheahan holds a number of influential positions within the UK innovation 

system, including: President of the Institute of Patentees and Inventors, Inventor 

in Residence at the Business and IP Centre at the British Library, London and 

advisory board member for Ideas 21. 

Mark has a long and successful history of licensing the IP rights to his 

inventions to companies in the UK and internationally. Mark is currently the 

owner of two businesses operating in the field of plastic packaging closures. 

5.11.2 Revisions to the intermediate view 

The KII confirmed that the intermediate view of how independent inventors 

navigate through their development programme and realise IP licensing 

success is broadly acceptable.  

 “…I don’t disagree with anything you’ve said.” (Mike Addison) 

 “It seems like a fair reflection of what goes on.” (Jonathan Lester) 

There were however, a number of comments offered during the validation stage 

that resulted in modifications being made to the intermediate view.  

The following sections relate to the aspect of the intermediate view that deals 

with the question: “How do independent inventors navigate through their new 

product development programme and achieve IP licensing success?” 
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5.11.2.1 Accurate resource identification 

In commenting upon the flow chart of the inventor process (Figure 5.13), it was 

argued that independent inventors do not always have sufficient insight or 

experience to accurately prescribe their external resource requirements:  

“…my experience is that inventors do not always know what external 

resources they actually need...it’s quite common for us to receive 

requests from inventors who want a prototype making, when what they 

really need is to prepare conceptual or detailed drawings.” (Jonathan 

Lester) 

The implications of this are significant. If the inventor’s specification of the 

required external resources is incorrect then regardless of whether they are 

able to obtain the resources and apply them to the NPD process, the obstacles 

faced will not be overcome. In this scenario, the inventor has identified the 

wrong solution to their challenge. This situation needs to be reflected in the 

“final view” of the phenomenon.  

5.11.2.2 Strategic fit is important 

The results from the KII interviews suggest that an inventor’s ability to identify 

an “appropriate potential licensee” is important to success. While this seems 

explicit in Figure 5.12 which maps the inventor NPD process, it is incorrectly 

omitted within Figure 5.13 and Figure 5.16. This omission needed to be 

addressed.  

“…the potential partner or end licensee is hugely important – hugely 

important. It’s quite possible people have inventions, they don’t get a 



5.  Results and Discussion 
 

467 | P a g e  
 

deal, and the reason they don’t get a deal is because they didn’t select 

the best licensee.” (Mike Addison) 

An important extension to this point, made during the KII, was that an 

“appropriate potential licensee” for a given piece of IP cannot be treated as a 

constant because the strategic goals of a company typically drift over time. The 

fields of technology a company is interested in during 2015 could quite 

conceivably be different to those specified in 2013. Furthermore, strategic goals 

of the organisation might change:  

 “…it’s associated, but the other thing is, what there needs to be …the 

strategic fit between what has been developed (IP) and the receiving 

organisation’s requirement, and that strategic fit changes, certainly in fast 

moving consumer goods which is where I come from, changes over time, 

it also changes with competitor activity... it’s just the nature of the 

alignment between what the inventor has and what the recipient 

organisation is perceived to need isn’t exactly there..” (Mike Addison) 

Given this comment, it seems important to incorporate “strategic fit” between 

the inventor’s IP and the needs of the potential licensee as a stage within the 

validated final view. 

 5.11.2.3 Isolated progress is highly unlikely 

An observation made by both Jonathan Lester and Mike Addison was that while 

it may be plausible for an inventor to navigate through the NPD process without 

seeking external resource inputs, it is highly unlikely (there was agreement that 

resource dependence is a feature of independent inventors). The element of the 
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development process that depicts an isolated, unimpeded and direct route 

through the process is therefore unlikely to be used. It was acknowledged 

however, that the inclusion of such a passage through the process is necessary 

for the completeness of the model because it could not be stated with any 

certainty that no inventor has or will pursue this approach and achieve IP 

licensing success.  

“I’ve never met an inventor who could do everything that was needed. 

They always need help.” (Jonathan Lester) 

5.11.2.4 Not an exclusively evidence based decision 

The intermediate view suggests that the decision to enter into an IP license 

agreement is based exclusively upon the evidence produced during the NPD 

process. The KII however identify that the personality of the inventor, 

particularly the extent to which the potential licensee feels they can cooperate 

effectively together, is highly influential. If a potential licensee believes that an 

inventor is too difficult to work with then they may opt not to enter into an IP 

license agreement even if other criteria are satisfied.  

“…the reason I say personality was important, I know I’m jumping around 

but…one of the first clients I saw here said, ‘Oh, I don’t just want to talk 

to you, I need your boss in the room, somebody who can make 

decisions.’ I’d just started. I said, ‘Oh that’s fair enough’. So I get my 

boss… we said, ‘what is the market? What are you doing that’s novel 

and why is it novel? And what’s the outcome of that novelty in terms of 

benefit. And he just wouldn’t answer any of it. ‘I can’t be sure you won’t 

tell folk.’” 
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To accommodate this view an additional stage in the process flow-chart was 

added that considers the alignment between the inventor’s personality and the 

personality of the intermediary responsible for assessing the invention and 

recommending progress into an IP licensing contract. 

Based upon the comments offered by the key informants the following validated 

“final view” flow chart illustrates how independent inventors navigate through 

their development programme and achieve IP licensing success. The three 

changes to the intermediate view are:  

1. The inclusion of a stage that considers the “strategic fit” of the inventor’s 

IP with the potential licensee’s requirements. 

2. The inclusion of a stage that considers the alignment between the 

inventor’s personality and that of the intermediary  

3. The incorporation of a stage that considers whether the inventor has 

correctly specified their external resource and knowledge requirements.  

The isolated and unimpeded direct route through the process is maintained 

because it remains a possible, although unlikely, passage through the process. 
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Figure 5.17 Validated “final view” model describing how independent inventors 

realise a signed IP license  
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Figure 5.18 Validated “final view” flowchart describing how independent 

inventors realise a signed IP license  
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The second element of the intermediate view critiqued by the key informants 

related to the factors that influence an inventor’s prospects of achieving IP 

licensing success. There was general agreement that the list of factors (Figure 

5.15) seemed logical. While it is not merited to discuss each factor in turn here, 

the following comments are made because the key informants either: felt a 

particular factor was highly influential, or perceived further clarification and 

expansion of a particular factor to be necessary. 

5.11.2.5 Human capital is important to IP licensing success 

There was strong agreement amongst the key informants as to the importance 

of the inventor possessing formal qualifications and work experience in their 

field of invention. These qualities were seen to underpin not only the extent to 

which the inventor needed external inputs, but also their capacity to enrol 

external resources into their development programme.  

“…the greater your internal knowledge of this area in which you’re 

inventing, the better.” (Mike Addison) 

5.11.2.6 Resource dependence seems likely 

An important aspect of the intermediate view is the notion that independent 

inventors are resource dependent (they require external resources and 

knowledge to achieve success). This view was corroborated by the key 

informants. None of the key informants had previous experience of an inventor 

who achieved IP licensing success without external input of some description.  
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“They would use the licensee to basically fill in a lot of their gaps. Now, 

they might then go out to other people to get help with that… They might 

recognise, well I need ‘xyz’ I can’t do that.” (Mike Addison) 

Furthermore, the key informants were in agreement that different modes of 

resource acquirement (social exchanges, economic transactions and 

combinations of these) were more suitable to different inventor types. For 

inventors it is critical that they recognise what type of inventor they are and 

pursue a mode of resource acquisition that is appropriate.  

5.11.2.7 Attitude to risk is influential 

The KII highlighted that an inventor’s attitude to risk has a significant influence 

upon their prospects of IP licensing success. It was thought that this aspect of 

the inventor’s personality impacts heavily upon both: resource acquisition and 

IP license negotiation. Inventors who felt unable to accept, and manage, the 

risks inherent in disclosing confidential information were unlikely to achieve IP 

licensing success. 

“Confidentiality is important to inventors…all the advice is to make sure 

that NDA’s are in place, but I don’t think inventors can be too paranoid 

about it. I can certainly appreciate the company’s perspective on 

confidentiality. In my view I think inventors should have filed a patent 

application before seeking a licensee…there is a lot of negative publicity 

around the exploitation of inventors, but inventors need to be aware that 

the papers focus on bad stories and companies are not always focussed 

on exploitation.” (Mark Sheahan) 
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5.11.2.8 Lack of clarity regarding “process effectiveness” 

The intermediate view received criticism for a lack of clarity concerning the term 

“process effectiveness” when referring to the embedded NPD process. It was 

felt that greater detail was required to convey what actually constitutes an 

effective NPD process. Of the key informants Mike Addison was able to provide 

the greatest contribution in this area.  To this end a series of desirable outputs 

from an effective NPD process were identified:  

• A patent application with a strong and broad claim that prevents effective 

circumvention of the patent by other parties.  

“The patent tells you what’s exclusive to you, if you’ve done a great job of 

it and you’ve really come up with something, you’ve potentially got 

something of value.” (Mike Addison) 

• Commercial clarity brought about by the production of supporting 

documentation that effectively embodies the opportunity and de-risks the 

project from a potential licensee’s perspective. This supporting evidence 

should address key questions most potential licensees will require 

answers to:  

o Does the invention address a known user problem?  

o How frequently would the user encounter this problem in a given 

period of time?  

o How effective is the solution being proposed in addressing the 

problem?  

o How is the solution being offered better than existing solutions?  

o What is the expected cost of manufacture?  
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“…dead simple actually, you know, who’s the consumer? What’s the 

benefit? How big is that? Is it strategic for us?” (Mike Addison) 

On a more general level, it was suggested that an inventor could significantly 

enhance the “effectiveness” of their NPD process by using a potential licensee 

as a sounding-board when identifying the scope of development activity that 

needed to be incorporated within their programme. For instance, if a potential 

licensee does not require a full working prototype in order to reach a verdict 

over the proposal, then it is not in the inventors best interests to pursue such an 

endeavour.  

“…savvy inventors engage people like me…so what they would do is 

they would use me, the licensee company, as a potential contributor to 

all the resource stuff… they would be asking: do you need a prototype? 

And could we get you to pay for the prototype? They would use the 

licensee to basically fill in a lot of their gaps.” (Mike Addison) 

These comments from the key informants concerning “process effectiveness” 

helped to inform the “final view” and improve the quality of the research outputs. 

Based upon the KII the following validated “final view” models were developed. 

The first (Figure 5.19) provides a summary of the factors that influence an 

inventor’s prospects for IP licensing success. The second diagram (Figure 5.20) 

overlays the validated inventor process (Figure 5.29 and Figure 5.30) with the 

“categories of success factors” derived from Figure 5.31. The result is a 

combined view as to the independent inventor development process and the 

factors that are important at each stage.    
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Figure 5.19 Validated list of success factors influencing the inventor prospects 

for achieving economic returns through intellectual property licensing 
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Figure 5.20 Final view of how the success factor categories interact to affect 

an independent inventor’s prospects for realising a signed IP license contract 

 

 



5.  Results and Discussion 
 

478 | P a g e  
 

5.12 Development of an operational model 

Using the factors identified in Figure 5.19 an operational model (decision 

support system) can be developed. The decision support system enables 

intermediaries responsible for managing the licensing interface to identify 

promising inventor submissions more effectively and with greater efficiency. 

The decision support system developed is based upon the Apgar scoring 

system used to assess the health of new-born babies (Apgar, 1953). A score is 

given between 0 and 2 which denotes the assessors view as to the submissions 

performance against each criterion. A maximum total score of 68 is achievable 

for a single submission. Inventor submissions that score 48 or more (70% as 

with the Apgar Score) should be investigated further as they display some 

potential value as IP licensing propositions. The inventor responsible for the 

approach should be given feedback by the intermediary (whether successful or 

not) based upon the perceived weaknesses within their submission. 

Weaknesses are denoted by a score of 1 or less being achieved against a 

criterion. Feedback can be drawn from the “intervention” column.  
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Figure 5.21 Operational model: decision support system for assessing 

inventor submissions.  

 
Factor 

 

Assigned Score 
 

 
Intervention 

0 1 
 

2 

Soft qualities 
 
Gender N/A Female Male If score of 1: 

Offer access to an invention 
mentor to compensate for 
possible lack of NPD 
experience: 
• Stress importance of 

review gates in NPD 
process 

• Discuss the importance 
of patents 

• Encourage invention in 
Type 2 industries, if 
applicable 

• Discuss the importance 
of not prescribing T&C’s 
of the license contract too 
tightly. 
 

Age <50 years 50-60 years 61-years + If score of 1 or less: 
• Encourage greater 

associational activity as a 
way of obtaining external 
resources 

• Stress the need to seek 
external financial 
resource so that external 
resources can be 
procured. 

• Encourage invention in 
Type 2 industries, if 
applicable 

• Discuss the importance 
of not prescribing T&C’s 
of the license contract too 
tightly. 
 

Self-confidence Low High Moderate  If score of 1 or less: 
• Encourage the inventor 

to believe in their 
invention, but be realistic 
in their expectations 

• Highlight that self-
confidence is important to 
the process of resource 
acquisition. 
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Factor 

 

Assigned Score 
 

 
Intervention 

0 1 
 

2 

Perseverance / 
resilience 

Low Moderate  High If score of 1 or less: 
• Emphasize that NPD is a 

difficult process and 
challenges will arise. The 
ability to “keep-going” is 
important to the 
prospects of success. 
 

Risk aversion High Low Moderate If score of 1 or less: 
• Stress that NPD requires 

calculated risk taking. 
Opportunism can be 
managed through 
contracts such as NDA’s 
 

Determination 
based on 
objective data 

Low Medium High If score of 1 or less: 
• Encourage the 

integration of third party 
generated data/evidence 

• Stress the importance of 
commercial/technical and 
IP review gates within the 
NPD process. 

 
Absorptive 
capacity and 
learning 
capability 

Low Medium High If score of 1 or less: 
• Encourage inventors to 

operate in fields in which 
they have reasonable 
levels of existing 
knowledge developed 
through employment or 
education. This helps 
absorption. 

Hard qualities 
 
Level of 
previous 
experience of 
invention (NPD) 

None/low Medium High If score of 1 or less: 
• Offer invention mentor to 

compensate for possible 
lack of NPD experience. 

• Stress that experience of 
invention is important. Do 
not to quit inventing if a 
negative outcome is 
achieved. 
 

Alignment 
between formal 
qualifications 
and field of 
invention 

None Some 
overlap 

Close If score of 1 or less: 
• Stress the importance of 

inventing in a field where 
the inventor has 
substantial knowledge. 
This may be derived from 
experience. 
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Factor 

 

Assigned Score 
 

 
Intervention 

0 1 
 

2 

Highest level of 
formal  
qualification held 

Graduate Below 
graduate or 

post 
graduate 

No qual 
 

If score of 1 or less: 
• State that it is not always 

beneficial to adhere too 
rigidly to accepted 
wisdom. 

Level of 
previous 
employment 
experience in 
the field of 
invention 
 

None or very 
limited 

Moderate High If score of 1 or less: 
• Stress the importance of 

inventing in a field where 
the inventor has previous 
employment experience 
or specialist knowledge. 
 

Resource availability 
 
Level of 
personal 
resources 
(Financial) 

None or very 
limited 

Moderate High If score of 1 or less: 
• Encourage the inventor 

to actively seek external 
resources through social 
exchanges 

• Encourage applications 
for external financial 
support. 
 

Level of 
personal 
resources 
(Physical) 

None or very 
limited 

Moderate High If score of 1 or less: 
• Inventor must look to 

acquire access to 
physical resources either 
through economic 
transactions or social 
exchanges. 
 

Level of external 
resources 
available from 
organisations/ 
agents  

None or very 
limited 

Moderate High If score of 1 or less: 
• The inventor should 

establish whether the 
required resources are 
available in a different 
region. 
 
 
 

Resource acquirement capability 
 
Use of personal 
network to 
obtain resources 

High Moderate Low If score of 1 or less: 
• The inventor must place 

greater emphasis on 
obtaining important 
resources from 
organisations and agents 
in the IS.  
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Factor 

 

Assigned Score 
 

 
Intervention 

0 1 
 

2 

Level of 
engagement 
with external 
organisations/ 
agents 

High Low Moderate If score of 1 or less: 
• Emphasise the 

importance of engaging 
with external 
organisations and agents 
as a way of obtaining 
important resources. 
Caution over-reliance. 
 
 

Use of economic 
transactions to 
acquire external 
resources 

None or very 
limited 

Moderate High If score of 1 or less: 
• Encourage inventors to 

acquire resources 
through economic 
transactions where 
possible as this 
accelerates navigation 
through the NPD 
process. 
 
  

Extent to which 
external 
resources 
(financial and 
physical) have 
been acquired 

None or very 
limited 

Moderate High If score of 1 or less: 
• Stress that inventors are 

typically resource 
dependent. 

• Encourage a suitable 
mode of resource 
acquisition based upon 
their personal context. 
 
 

Capacity to 
manage 
transaction 
costs 

No capacity Moderate 
capacity 

Advanced 
capacity 

If score of 1 or less: 
• Inform the inventor that 

opportunism is 
omnipresent, but that its 
threat should not be over-
estimated.  

• Transactions can be 
managed using 
contracts, but the T&C’s 
should not be too 
onerous. 
 
 

Capacity to 
accurately 
specify external 
resource 
requirements 

No capacity Moderate 
capacity 

Advanced 
capacity 

If score of 1 or less: 
• Offer an invention mentor 

to assist with specifying 
external resources 
accurately. 
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Factor 

 

Assigned Score 
 

 
Intervention 

0 1 
 

2 

Mode of resource acquirement 
 
Alignment 
between the 
inventors 
personal context 
and their 
selected mode 
of resource 
acquisition 
 

None or very 
limited 

Moderate High If score of 1 or less: 
• Emphasise that the 

inventor must decide 
upon the ratio of social 
exchanges to economic 
transactions based upon 
their personal context 
 

NPD process effectiveness 
 
Did the NPD 
process include 
an early stage 
IP review gate? 

No Yes, but with 
limitations 

Yes, well 
conducted 

If score of 1 or less: 
• Stress that the patent is 

the key asset being 
developed. If a patent is 
not obtainable or a weak 
patent is likely then early 
notification is important. If 
the potential to patent is 
weak then the viability of 
the development 
programme should be 
questioned. 
 
 

Did the NPD 
process include 
a technical 
review gate? 

No Yes, but with 
limitations 

Yes, well 
conducted 

If score of 1 or less: 
• Encourage the use of 

technical review gates to 
ensure on-going 
technical viability. 
 
 

Did the NPD 
process include 
a commercial 
review gate? 

No Yes, but with 
limitations 

Yes, well 
conducted 

If score of 1 or less: 
• Encourage the use of 

commercial review gates 
to ensure on-going 
commercial viability. 

 
 

Did validation of 
the commercial 
case for the 
product occur 
before entering 
development 
and testing? 

No Yes, but with 
limitations 

Yes, well 
conducted 

If score of 1 or less: 
• Inform the inventor that it 

is advantageous to 
validate the commercial 
case for the invention 
prior to entering the 
costly development 
stage. 
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Factor 

 

Assigned Score 
 

 
Intervention 

0 1 
 

2 

Does the 
evidence 
generated draw 
upon third-party 
market research 
and test 
reports? 

No Yes, but not 
authoritative 
sources or 
limited in 

scope 

Yes, well 
conducted 

If score of 1 or less: 
• Emphasise that evidence 

from third-party market 
research and 
independent test reports 
increases commercial 
and technical clarity and 
de-risks the opportunity 
for potential licensees. 
 

 
Does the 
potential 
licensee 
possess a brand 
or routes-to-
market that are 
relevant to this 
invention? 
 

No Yes, but 
some 

alignment 
issues 

Yes, good 
alignment 

If score of 1 or less: 
• Notify the inventor that it 

is important to identify 
potential licensees on the 
basis of their marketing 
capabilities  
 

Is the IP offered 
of strategic 
importance to 
the potential 
licensee? 

No Yes, but 
licensee 

needs are 
shifting 
slightly 

Yes, good 
strategic fit 

If score of 1 or less: 
• Clarify that there must be 

good alignment between 
the IP on offer and the 
requirements of the 
potential licensee. Stress 
that business needs 
fluctuate and so IP 
requirements may alter 
over-time. 
 
 

Is the inventor 
likely to stipulate 
stringent T&C’s 
of license ex 
ante? 

Yes Yes but not 
related to 

sales 
performance 

of the 
product 

No If score of 1 or less: 
• Inform the inventor that 

onerous contractual 
T&C’s increases the risk 
of engagement for 
potential licensees.  
 
 

Has the inventor 
used the 
potential 
licensee to 
inform 
development 
activity? 

No Limited 
interaction 

Yes, several 
interactions 

If score of 1 or less: 
• Clarify that the NPD 

process can be made 
more effective if the 
requirements of potential 
licensees are known in 
advance. 
 

Does the 
invention 
address a 
known problem? 

No Yes, but a 
marginal 
problem 

Yes, directly 
addresses 

an 
innovation 
challenge 

If score of 1 or less: 
• Encourage the inventor 

to develop products in 
response to user needs. 
(Market pull rather than 
technology push) 
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Factor 

 

Assigned Score 
 

 
Intervention 

0 1 
 

2 

How frequently 
would the 
inventor 
encounter this 
problem during 
a year? 

Never Infrequent Frequent If score of 1 or less: 
• Inform the inventor that 

market demand 
estimates based upon 
authoritative market 
research should form part 
of the validated 
commercial case 
presented to potential 
licensees. 

 
How effective is 
the invention in 
solving the 
problem? 

Ineffective Solves some 
aspects 

Effective If score of 1 or less: 
• Inform the inventor that 

test reports that verify 
functional performance 
should be cited. 

• Encourage end-user 
feedback to be obtained 
through focus groups or 
other market research.  

 
Is the solution 
provided by the 
invention better 
than existing 
solutions? 

No In some 
areas 

Yes If score of 1 or less: 
• Encourage the inventor 

to precisely define the 
unique selling proposition 
for the invention based 
upon a thorough analysis 
of competing 
technologies.   
 

Is the expected 
manufacturing 
cost? 

Too high Borderline 
acceptable  

Acceptable If score of 1 or less: 
• Encourage a design 

review with an emphasis 
on reducing costs. 

• Re-consider material 
selection 

• Consider the integration 
of bought-out 
components rather than 
bespoke items. 

• Evaluate whether soft-
tooling could be used? 

 
 

Level of patent 
protection 

Inventor 
does not 

have patent 
protection 

Patent 
application 
covers non-

core 
functionality 

easily 
circumvented 

Patent 
application 
in process/ 

patent 
granted. 

Covers core 
functionality 

If score of 1 or less: 
• Stress the importance of 

a patent to the licensing 
process. 

• Where the patent is not 
robust enough to be of 
value then recommend 
that licensing is not 
pursued further. 
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5.13  Concluding remarks 

This chapter contains the results derived from the fieldwork described in 

Chapter Four.  

Figure 5.22 Analysis route taken within this inquiry 
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Using this data it has been possible to develop and validate new theoretical 

models. The first models describe how an inventor navigates through their 

development programme and achieves a signed IP license agreement. The 

second identifies the factors that influence an inventor’s chances of realising IP 

licensing success.  

It is found that inventors steer through an NPD process that contains a series of 

development activity stages and review gates. In order to navigate through the 

NPD process effectively, inventors draw upon their soft qualities, hard qualities 

and personal resources. Inventors appear to be resource dependent (by choice 

or necessity) and so they also seek out resources held within the external 

environment to assist them in circumventing obstacles they encounter. These 

external resources are obtained from either: agents/organisations within the 

innovation system or members of the inventor’s personal networks. Both social 

exchanges and economic transactions are used by the inventor to acquire 

externally controlled resources. To result in a signed IP license the NPD 

process must yield information that de-risks the potential licensee’s involvement 

in the contract. 

The results of this chapter have allowed the identification of different inventor 

typologies. These typologies are useful in determining the mode of resource 

acquirement most suited to the inventor’s personal context.  

With regard to the factors that influence an inventor’s prospects of IP licensing 

success, six “success factor categories” are identified within which specific 

factors are arranged. These categories are: 

• Independent inventor – hard qualities 
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• Independent inventor – soft qualities  

• Resource availability 

• Resource acquirement capability 

• Mode of resource acquirement 

• Process effectiveness – embedded NPD effectiveness 

An operational model (a decision support system) has been developed based 

upon the theoretical models developed. The decision support system allows 

intermediaries to better manage the interface between businesses operating 

OIM and inventors. It does this by making the process of identifying promising 

inventor submissions more effective and efficient. 

Having proposed theoretical models and an operational model, the next chapter 

(Chapter Six) details the contributions made by this inquiry to: theory, 

knowledge and practice/management. The chapter also includes an appraisal of 

this research inquiry and suggestions as to the future direction of research in 

this field. 
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CHAPTER 6: CONCLUSION 
This research inquiry has sought to make unique and important contributions to 

theory and practice in the field of innovation management. Formulated in 

response to a gap in the current academic literature and difficulties encountered 

by innovation management practitioners, this study also sought to satisfy the 

academic rigour and practitioner relevance criteria associated with high-quality 

management research (Pettigrew, 2001; Worrall, 2005). Independent inventors 

are a source of IP that businesses operating an inbound Open Innovation Model 

(OIM) may wish to capture and commercially exploit. In this respect 

independent inventors may be viewed as an external innovation partner. The in-

licensing function is the most likely mechanism through which inventor IP will be 

internalised by a business. There are seen to be three parties involved in the in-

licensing process: the inventor (licensor), an intermediary and the business 

(licensee). Upon reviewing literature in the field of open innovation it is evident 

that the current academic literature does not adequately consider how 

independent inventors can be integrated as external innovation partners within 

the scope of the OIM. A better understanding is required of the issues and 

processes connected with in-licensing inventor generated IP. This research 

inquiry directly addresses this gap in the literature.  

At the practitioner-level a number of businesses have attempted to use 

independent inventors as a source of externally generated IP. Managing the 

interface between independent inventors and businesses operating an OIM has 

proven problematic. Better support is needed for business professional 

operating in this area. This thesis develops an understanding of the inventor IP 

licensing process and the issues faced by independent inventors when 
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undertaking IP licensing. This has allowed both the theoretical gap in the 

literature and the innovation management challenges faced by practitioners to 

be addressed.  

6.1 Why this inquiry is important 

The argument has been made in Chapter One that the government is seeking 

to drive forward the economic performance of the UK by encouraging 

businesses to innovate. One way in which businesses may improve their 

innovative performance is by internalising and then commercialising the IP 

generated by external parties. Independent inventors are an under-utilised 

source of IP from which businesses could leverage greater value.  

The view pursued within this research inquiry is that independent inventors 

could make a more valuable contribution to the innovative performance of UK 

businesses (and in turn improve the UK’s economic performance) by becoming 

effective suppliers of IP through the in-licensing mechanism. This necessitates 

developing a better understanding of the process so that it can be made to work 

more effectively. Unfortunately, businesses that have engaged independent 

inventors as an external innovation partner have too often found the process 

unsatisfactory. When opening up to inventors, businesses are faced with a high-

volume of inventor submissions. Of these submissions there is a high proportion 

of poor product ideas with low commercial value and a low proportion of highly 

valuable product proposals (Astebro, 2003; Dahlin et al., 2004). Effectively 

managing the interface between independent inventors and businesses is 

therefore costly and challenging because the identification of potentially 

valuable inventor IP is very difficult. What is needed is a support system that will 
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allow more accurate and reliable identification of promising inventor IP. The 

situation is exacerbated by the absence of robust empirical research that 

businesses can draw upon to resolve the innovation management challenges 

they face. There is little understanding of how inventors develop their inventions 

and license their IP or the factors that enhance their prospects of success and 

militate against success. In the absence of such information it is difficult for 

those intermediaries managing the process to effectively identify inventor 

proposals that may be of value. There is a genuine danger that unless the 

relationship between independent inventors and businesses is more effectively 

managed (using empirically developed tools and knowledge) businesses will 

simply withdraw from the relationship and marginalise inventors. In this scenario 

the IP generated by independent inventors is not capitalised upon and 

potentially valuable inventions are lost. The long-term consequence is that the 

UK may lose a potentially valuable source of innovation that drives economic 

growth and society may miss out on the radical inventions that propel progress 

and technological change. What is needed is an empirically based decision 

support system that will ensure that promising inventor IP is not lost among the 

crowd of submission.  

6.2 Clearing the double hurdle 

Given that this research inquiry was formulated in response to theoretical 

omissions within the academic literature and practitioner challenges, it was 

fundamentally important that the inquiry met the double hurdle of academic 

rigour and practical relevance that denotes high-quality management research 

(Pettigrew, 2001; Worrall, 2005). The claim here is that this research inquiry 

satisfies both the rigour and relevance criteria initially developed by Pettigrew 
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and further developed by Worrall. The rigour element was met in two-ways: first, 

through the deployment of a two-stage, mixed methods research design 

(methodological pluralism) which improved the internal and external validity of 

the inquiry. The second way academic rigour was achieved was through the 

use of transdisciplinary inputs whereby insight from theories that span different 

disciplines were drawn upon to conceptualise a solution to the research 

problem (see Figure 6.1). Specifically, the most salient points were extracted 

from ten theories identified through the literature review as being of potential 

importance and synthesized to create a conceptual model that addressed the 

research questions. Both transdisciplinarity and methodological pluralism are 

seen to result in improved academic rigour and are increasingly desirable in 

management research outputs (Worrall, 2005). 
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Figure 6.1  The synthesis of salient points from a variety of theories to create 

a conceptual model and ultimately a final theoretical model and operational 

model (decision support system) 
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Practitioner relevance is demonstrated through the potential impact the 

research outputs have external to academia. Research impact is defined as: 

“…an effect on, change or benefit to the economy, society, culture, public 

policy or services, health, the environment or quality of life, beyond 

academia” (HEFCE, 2014)   

 

This research inquiry is seen to result in research impact (relevance) in areas 

identified within the REF definition presented above. These are summarised in 

Table 6.1. 

Table 6.1 Research impact achieved through this inquiry 

Impact Evidence 

Economic The DSS (Decision Support System) enables intermediaries to 

effectively and efficiently identify inventor submissions that are 

most likely to be licensed and result in a commercially successful 

product. Such products may result in economic growth for the 

licensee business and in turn drive UK economic expansion. 

Economic  The DSS improves the efficiency of the in-licensing element of the 

OIM. It enables the early “weeding-out” of inventions and inventors 

that have a very low probability of success.  This allows 

businesses to target their resources at more deserving proposals 

and improves their innovative output. This should drive UK 

economic growth. 

Economic  The DSS serves as a learning system to enable business support 

professionals to improve their ability to provide focussed and 

tailored support. This improves the capacity of agents within the 

innovation system to support inventors – encouraging an increase 

in innovative output through IP licensing. 

Economic The DSS provides a framework in which inventor learning can be 

supported to enable them to improve their ability to navigate 

through their development programme. It has been identified that 

repeat exposure to invention is linked to improve prospects for IP 
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licensing success. 

Society  Independent inventors are a marginalised group within society. 

Greater inclusion is achievable if the DSS makes their integration 

through in-licensing more financially viable.    

Society Independent inventors are acknowledged as a source of radical 

inventions that drive societal progress and technological change. 

The DSS allows these radical inventions to be identified and then 

harnessed through IP licensing to the benefit of society. 

Quality of life Some of the inventions developed by inventors will yield an 

improvement in the quality of life. Inventors often invent in 

response to practical needs. The DSS allows such inventions to be 

identified more readily so that they are not lost to the public.  

Environment A proportion of the inventions developed by inventors will result in 

a positive impact upon the environment (Envirotile for example). 

The DSS allows inventor IP of this nature to be identified more 

easily, so that it can be exploited by businesses and benefit the 

environment. 

Public policy The outputs of this research suggest a number of changes to 

public policy that should improve the contribution inventors can 

make to the UK’s innovative output. The following are pertinent: 

• The innovation system could be tailored more effectively to 

support the efforts of independent inventors. The vast 

majority of public sector support for innovation is targeted at 

SME businesses to the detriment of inventors. The 

provision of public sector innovation grants for inventors 

would be valuable. 

• Agents within the innovation system are not effectively 

supporting independent inventors and in some cases are 

offering guidance that militates against their licensing 

success. The role of agents within the innovation system 

needs to be considered carefully. 

• There are indications that the innovation system is biased 

against female inventors. Steps need to be taken to ensure 

equality is achieved.   
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The benefits to the economy, society, quality of life and policy outside of 

academia are indicators of research impact under the REF definition.  

  

In considering Figure 6.1 it should be noted that this research inquiry makes a 

valuable contribution to both theory and practice/management. While the 

precise nature of the contributions made will be described over the following 

sections of this chapter, Table 6.2 provides a summary. 

Table 6.2 Contribution to theory and practice/management made by this 

research inquiry 

 Contribution to 
theory 

Contribution to 
practice  and 
management 

A conceptual model that describes how 

inventors navigate through their development 

programme and achieve a signed IP license 

 

X 

 

A validated “Final View” model that  describes 

how inventors navigate through their 

development programme and achieve a 

signed IP license 

 

X 

 

A validated list of factors that influence an 

inventor’s prospects of achieving IP licensing 

success 

 

X 

 

An operational model in the form of a decision 

support system that enables intermediaries to 

identify promising inventor approaches more 

effectively and provide inventors with bespoke 

feedback that they can use to enhance future 

submissions 

  

 

X 
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6.3 Contribution to theory 

This inquiry enhances current theory on the in-licensing element of the OIM. 

The management of knowledge flows within the OIM is acknowledged as being 

under-researched (Enkel et al. 2009). The inquiry is focused specifically on 

detailing the process undertaken by independent inventors when licensing their 

IP to a business. Current academic literature does not consider independent 

inventors as an external innovation partner in this context and so this 

contribution is novel. Three distinct contributions to theory are made within this 

thesis: first, a conceptual model that describes how an independent inventor 

navigates through their development programme and achieves an IP license 

was developed. This initial model was formulated by extracting the salient 

points from ten transdisciplinary theories and synthesizing the outputs to form a 

conceptualisation of the process. This model represents the first time that the 

inventor licensing process has been mapped. 

Having developed the conceptual model, a programme of fieldwork was 

undertaken to develop and validate it. The output of this fieldwork was a “Final 

View” model that demonstrates high-levels of internal and external validity. The 

“Final View” is the second contribution to theory produced as a result of this 

inquiry. The model is unique and makes a genuine contribution to theory in this 

field. The view is taken that the “Final View” model strengthens the in-licensing 

element of the OIM by not only detailing the inventor IP in-licensing process, but 

by also defining a robust theoretical foundation that underpins the in-licensing 

activity described in the OIM. This later point is a particular strength of this 

inquiry.  
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The third contribution to theory is the identification of factors that influence an 

inventor’s chances of achieving IP licensing success. These factors were 

conceptualised by reviewing the existing literature and then generating a 

synthesis of the most salient points. This list of theoretically-informed factors 

was then developed and validated through the programme of fieldwork to arrive 

at a final list. These factors were highly influential in developing the operational 

model (decision support system). The decision support system works by 

identifying inventors (and their associated submissions) that satisfy the majority 

of success factors identified. These submissions are most likely to succeed and 

are targeted for further investigation.    

The following section provides details of the “Final View” theoretical model that 

describes how an inventor navigates through their development programme and 

achieves an IP license agreement.  

6.3.1 What is the typical process an independent inventor goes 

through in order to develop their invention and successfully 

license their IP? 

It was found that inventors steer through an NPD process that contains a series 

of development activity stages and review gates. This NPD “process” is 

summarised in Figure 6.2. The perforated line defines the scope of this inquiry. 

As stated in Chapter One the “Discovery” stage falls outside the scope of this 

research and so is not considered. 
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Figure 6.2 Inventor NPD process specific to IP licensing 

 

In order to navigate through the NPD process effectively, inventors draw upon 

their soft qualities, hard qualities and personal resources. Inventors appear to 

be resource dependent (by choice or necessity) and so they also seek out 

resources held within the external environment to assist them in circumventing 

obstacles they encounter. These external resources are controlled by either: 

agents/organisations within the innovation system or members of the inventor’s 

personal networks. Both social exchanges and economic transactions are used 

by the inventor to acquire externally controlled resources. The ratio of social 

exchanges to economic transactions gives rise to a “mode of resource 

acquisition”. Neutral, social-exchange biased and economic-transaction biased 

modes of resource acquisition are possible. Inventors may have a preference 
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for one “mode of resource acquisition” over another; however it is likely that the 

inventor’s personal context (hard qualities, soft qualities and personal 

resources) will make certain modes more appropriate than others. For instance, 

an inventor with low-levels of personal financial resource may be pushed 

towards a social-exchange biased mode of resource acquisition because 

economic transactions are not financially viable. The interconnected nature of 

the resource acquisition element of the development programme (whereby the 

inventor interacts with agents, organisations and members of their personal 

networks with the purpose of resource acquisition) is summarised in Figure 6.3. 
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Figure 6.3 Summary of the process an inventor navigates through to realise 

IP licensing success 
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It is found that inventors are likely to encounter a number of obstacles when 

attempting to navigate through their development programme. The principal 

obstacles are summarised in Table 6.3. 

Table 6.3 Obstacles encountered by inventors and the impact of these  

obstacles 

Obstacles Impact Reference 
in Figure 

6.4 

The inventor possesses insufficient 

personal resources and 

capabilities to navigate through the 

NPD process effectively. 

The inventor either: abandons the 

development programme, 

continues in an ineffective way or is 

forced to seek external resources. 

 

 

1 

The inventor is unable to identify or 

correctly specify the external 

resources that will enable 

successful navigation of the NPD 

process. 

 

The obstacles the inventor faces 

within the NPD process are not 

overcome because the resources 

required cannot be located or do 

not solve the challenge faced.  The 

programme may proceed in an 

ineffective way or be abandoned. 

 

 

 

2 

The inventor fails to secure the 

external resources they require to 

proceed successfully through the 

NPD process. 

 

The NPD process is abandoned or 

the process continues with 

fundamental problems present. 

Licensing success is unlikely. 

 

 

3 

 

The inventor is unable to 

assimilate, absorb and deploy the 

acquired resources to the NPD 

process. 

 

Resource acquirement proves 

futile. The acquired resource is not 

applied to the NPD process in an 

effective way. Challenges in the 

NPD process are not overcome. 

The process is abandoned or 

becomes ineffective. Licensing 

success is unlikely. 

 

 

4 
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The NPD process is ineffective.  The process fails to generate 

evidence of the required quality to 

satisfy potential licensees. The 

project is viewed as too risky and 

an IP license is not achieved. 

 

 

 

5 

The inventor is unable to negotiate 

acceptable terms and conditions 

for the IP license contract. 

 

The IP license contract will not be 

agreed between the parties. 

Licensing attempts fail. 

 

6 

There is a poor “strategic fit” 

between the inventor’s IP and the 

potential licensee’s requirements. 

 

The licensee does not require the 

IP being offered. Alternative 

licensees need to be identified. The 

development programme may be 

abandoned. 

 

 

7 

There is a mismatch between the 

inventor’s personality and that of 

the licensee. 

 

The proposed licence contract is 

unlikely to be agreed because the 

post-contract transfer of knowledge 

is likely to prove problematic. The 

potential licensee perceives the 

licensing opportunity to be too 

risky. 

 

 

8 

 

The point at which these obstacles are typically encountered by inventors within 

the development programme is described in Figure 6.4. The reference number 

for each obstacle is contained in column three of Table 6.3. 
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Figure 6.4 Flowchart describing how independent inventors realise a signed 

IP license and the obstacles faced 
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The following section provides a summary of the details of the third contribution 

to theory – a list of factors that influence an inventor’s prospects of licensing 

success. 

6.3.2 Which factors influence an independent inventor’s 

prospects for achieving IP licensing success? 

This inquiry makes a further contribution to theory by identifying the factors that 

influence an inventor’s prospects of licensing success. Six categories of 

success factors are found to be influential: 

1. The independent inventor’s soft qualities (personality, characteristics and 

attributes) 

2. The inventor’s hard qualities (education and experience) 

3. The availability of resources (both personally held resources and 

externally controlled resources) 

4. The inventors resource acquirement capability (their capacity to obtain 

externally controlled resources through either: social exchanges or 

economic transactions) 

5. The degree of synergy between the selected mode of resource 

acquirement (ratio of social exchanges to economic transactions) and the 

inventor’s personal context (hard qualities, soft qualities and personal 

resources) 

6. The effectiveness of the embedded NPD process (the strength of the 

resultant patent and the commercial/technical clarity offered by the 

process outputs) 
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Each of these factors will now be discussed with reference to current academic 

literature.  

Much of the current academic literature relating to inventors is focused upon 

profiling these individuals in terms of their “soft qualities” (Albaum, 1975; Parker 

et al., 1996; Sirilli, 1987; Hisrich, 1985; Weick and Eakin, 2005; Root-Bernstein, 

1989; Whalley, 1991; Robertson, 1984). Relationships between inventor “soft 

qualities” and IP licensing success have not previously been identified however. 

This research inquiry shows that certain inventor characteristics and attributes 

positively influence IP licensing success. What is interesting is that the “soft 

qualities” associated with being an inventor (Root-Bernstein, 1989) and being 

creative (Barron & Harrington, 1981) are not altogether beneficial when the 

inventor turns their attention to developing the invention and seeking an IP 

license agreement. The qualities associated with creativity: being an autodidact, 

autonomy, being attracted to complexity, intuition, curiosity and being energetic 

do not register as being important to an inventor’s prospects of IP licensing 

success. Indeed, it is the personality traits, characteristics and attributes that 

enable an individual to withstand difficult times and prosper regardless that are 

associated with IP licensing success: self-confidence, determination, realistic 

expectations, commitment, risk-taking, absorptive capacity/learning and an 

acknowledgment that the help of others is required (resource dependency) that 

prove influential. While perhaps obvious, the recognition that the soft qualities 

required to invent are not the same as those required to develop and 

commercialise an invention through IP licensing is a valuable addition to the 

literature stream focused specifically upon independent inventors. This is an 

important finding of this thesis. 
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In terms of an inventor’s hard qualities, Human Capital Theory (HCT) (Becker, 

1964) suggests that those individuals with high-levels of certificated 

qualifications (education) would be more likely to realise IP licensing success 

than those inventors with lower-levels of qualification. This research inquiry 

suggests that this is not the case. While acknowledging that post-graduates 

have a reasonably good success rate, inventors with no qualifications were 

three-times more likely to achieve an IP license than inventors who were 

graduates. Indeed, throughout the results of the fieldwork, it is the level of 

practical experience the inventor could call upon that predicts IP licensing 

success not educational attainment. Inventors with prior experience of NPD and 

those with direct experience of invention (especially those who have pursued 4 

or more previous inventions) were more than twice as likely to succeed as 

inventors without. Practical experience in the field of invention gained through 

employment is also seen as important. The ability to understand the 

requirements of the industry you are inventing in and the capacity to identify 

agents and organisations that might be of assistance when faced with an 

obstacle in the NPD process is valuable. In terms of contributing towards the 

body of literature relating to HCT it is the experience gained through exposure 

to NPD and invention in particular that has the greatest impact upon inventor IP 

licensing success. This is an important finding of this research: practical 

experience seems to be more valuable than certificated qualifications. 

This inquiry has also illustrated that the availability of external resources is 

determined by both the innovation system and the inventor’s personal networks. 

Jacobsson et al., (2004) identified five functions of an innovation system. We 

find that only two of these have a bearing upon inventor IP licensing success: 



6.  Conclusion 

 

508 | P a g e  
 

first, the effectiveness of the innovation system in supplying resources and 

second, signposting inventors to the location of these resources. While there is 

a suggestion that the UK innovation system could be better tailored to meet the 

specific resource needs of independent inventors it does not militate against 

their success (For a summary of policy improvements relating to the innovation 

system see Table 6.1). This result provides a contrast to the work of Ivančič, et 

al., (2014) who found that inventors in Slovenia were hampered by the national 

innovation system and were over-reliant upon social exchanges to obtain 

external resources.  

The Innovation Systems Approach (ISA) literature suggests that both 

organisations and agents control resources that inventors will need to navigate 

through the NPD process and achieve an IP license (Edquist, 2005). This 

inquiry brings into question the role of agents within the innovation system. 

There is evidence that engaging with agents actually hinders inventor progress 

and reduces their prospects of success. Specifically, inventors who engage the 

support of agents have a licensing success rate that is approximately half that 

of inventors that do not engage agents. This is a major finding of this inquiry 

and necessitates the need to investigate why this negative impact has arisen.  

A surprising deviation from current academic thinking arises when attention is 

given to the impact on licensing success of inventors operating in certain types 

of industry. The argument is made that independent inventors habitually operate 

within Schumpeterian Type 1 industries (Weick and Eakin, 2005; Dahlin et al. 

2000 and Astebro, 1998) and that the sectoral innovation systems in Type 1 

industries are more conducive with the resource needs of independent 

inventors. This was not found to be the case. Independent inventors operate in 
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substantial numbers across both Type 1 and Type 2 industries and it was found 

that the choice of industry had little impact upon the inventor’s success rate. 

The availability of external resources brought about by variations is sectoral 

innovation systems (Malerba, 2002) are therefore not found to hamper inventor 

IP licensing success. This is an important finding of this research.  

If the impact of an inventor’s personal networks is considered then the results of 

this inquiry strongly suggest that over-reliance upon personal networks to 

supply external resources results in poor prospects for licensing success. This 

is not counterintuitive because proposals that are viewed as being commercially 

and technically viable will attract the support of organisations/agents within the 

innovation system, while low quality and unviable proposals will be reliant upon 

the support of friends and family. 

In terms of resource acquisition this inquiry supports a core principle of both the 

ISA and Actor Network Theory (ANT). Invention development does not occur in 

a vacuum. Inventors interact with organisations and agents within the innovation 

system to source external resources. Inventors are in practice creating actor 

networks of human and non-human elements (physical resources) that support 

the inventions development (Law, 1992). The effectiveness of the inventor in 

creating an actor network is contingent upon: first, their willingness to 

collaborate with external parties to obtain external resources. Second, their 

capacity to enrol these resources into their development programme (translation 

skills). These success factors are consistent with ANT. 

This inquiry also supports elements of Social Exchange Theory (SET). Social 

exchanges and economic transactions are proven to be the mechanisms 
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through which inventors obtain external resources (Adler and Kwon, 2002). Of 

these mechanisms economic transactions are the most powerful as they allow 

rapid access to good quality external resources. Given the importance of 

economic exchanges, the ability of an inventor to obtain the financial resources 

to conduct economic exchanges is influential. While the innovation system does 

provide a number of avenues through which inventors might obtain the financial 

support required to acquire external resources, the financial system does not 

support independent inventor activity to the extent that SME innovation is 

supported.  This policy implication is highlighted in Table 6.1. 

Transaction Cost Theory (TCT) (Williamson, 1987) is supported by the results 

of this inquiry. TCT has a substantial bearing on resource acquisition. 

Successful inventors are able to manage transaction costs effectively while their 

counterparts appear to overestimate the potential for opportunism and 

knowledge-leakage to occur. This over-estimation of transaction costs prevents 

some inventors from acquiring the resources they need to proceed effectively 

through the NPD process. This finding is an important output of this research 

inquiry. 

An unexpected result of this inquiry was the identification of different inventor 

types. The soft qualities, hard qualities and personal resources possessed by 

an inventor allowed a typology to be developed. It is found that to be successful 

there must be a close alignment between the inventor type and their selected 

mode of resource acquirement (ratio of social exchanges to economic 

transactions). For instance, an inventor who is: self-confident, an extrovert, but 

has no personal financial resources should use a social exchange biased mode 

of resource acquisition. Attempting to secure resources exclusively through 
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economic transactions would be futile in this context. The development of an 

inventor typology and the impact of an inventor’s “type” upon resource 

acquirement is a unique contribution to the body of work on independent 

inventors and demonstrates the advantage of taking a transdisciplinary 

approach to this inquiry. 

The effectiveness of the NPD process also has an influence on an inventor’s 

chances of achieving licensing success. An effective NPD process in the 

context of IP licensing is found to be one that results in evidence being 

produced that de-risks the opportunity for potential licensees. This is seems to 

be achieved most effectively if the principles of the SGM (Cooper, 2008) are 

adhered to: development activity followed by review gate. Where a departure 

from current SGM literature occurs is in the sequencing of activity. In the 

context of licensing, IP issues need to be considered early in the process. A 

new series of stages are also required to reflect commercialisation through a 

license rather than a traditional launch. The licensing stages of the process 

align well with the work of Lichtenthaler (2011). This inquiry adds an extra 

dimension by identifying that in the context of inventors and IP licensing, the 

identification of potential licensees should be based upon marketing capabilities 

(brand strength and routes-to-market) rather than manufacturing capability. To 

remain relevant in the open innovation era variations to the SGM are needed to 

reflect the growing number of commercialisation routes open to individuals and 

businesses undertaking NPD. When negotiating the terms and conditions of the 

IP license, inventors who adopt the Incomplete Contracting Model prosper 

(Grossman and Hart, 1986; Hart and Moore, 1990; Tirole, 1999). Adding 

additional transaction costs to an exchange by stipulating strict conditions of 
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license ex ante simply reduces the likelihood that a license agreement will be 

reached. This supports the findings of Teece (1986).   

This research inquiry has produced a number of confirmatory findings that 

support and enhance current theory. It has also revealed a number of non-

confirmatory findings that add value to theories by identifying limitations to their 

usefulness in this context. Table 6.4 provides a summary of the confirmatory 

and non-confirmatory findings of this inquiry. 

Table 6.4 Confirmatory and non-confirmatory findings of this inquiry 
 
Confirmatory findings Non-confirmatory findings 

• An inventor’s “soft qualities” 

(characteristic, personality and 

attributes) do influence their prospects 

of IP licensing success. 

 

• The “soft qualities” associated with 

being “inventive” and “creative” are not 

beneficial to the process of navigating 

through the development programme 

and licensing the IP generated.  

• The level of practical experience an 

inventor can draw upon is a good 

predictor of their prospects for 

realising IP licensing success. This 

supports HCT. 

• An inventor’s chances of realising 

licensing success do not increase in-

line with their level of certificated 

qualifications. This contradicts HCT. 

• The most important roles of the 

innovation system in the context of this 

inquiry are: to supply resources and to 

signpost people to the location of 

these resources. This supports the 

ISA. 

• Agents within the innovation system 

do not support independent inventors 

in the manner described in the ISA. 

• Invention development does not occur 

in a vacuum. This supports the ISA 

and ANT.  

• Independent inventors do not 

habitually operate in Schumpeterian 

Type One industries. They operate in 

relatively equal numbers within Type 

Two industries also. 
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• Inventors create networks of human 

and non-human resources that 

support their development 

programme. This is consistent with 

ANT. 

• Variations in sectoral innovation 

system do not influence inventor 

licensing success rates. This 

contradicts the ISA. 

• Social exchanges and economic 

transactions are the mechanisms used 

by inventors to acquire external 

resources. This supports SET.  

• The sequencing of development 

activity proposed within the SGM does 

not accurately reflect inventor IP 

licensing. Variations on the SGM are 

required in order to reflect NPD in the 

open innovation era where 

commercialisation options are greater 

in number. 

• The structure of the SGM 

(development activity followed by 

review gate) transcends 

organisational-level NPD and is useful 

at the individual-level of analysis. 

 

• TCT predicts resource acquisition. 

Higher transaction costs reduce an 

inventor’s willingness to acquire 

external resources. This hampers an 

inventor’s chances of achieving 

licensing success. 

 

• The use of incomplete contracting 

enhances an inventor’s prospects for 

realising licensing success. This 

supports the Incomplete Contracting 

Model. 

 

• Independent inventors may seek 

external resources when their own 

personal resources are insufficient to 

allow successful progress through the 

NPD process to be made. This is 

consistent with Resource Dependence 

Theory (RDT) 
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Figure 6.5 identifies the final series of success factors associated with inventor 

IP licensing success. These represent a substantial and novel contribution to 

theory relating to the in-licensing element of the OIM. 
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Figure 6.5 Final series of success factors associated with inventor IP 

licensing success  
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The way in which the categories of success factors interact within the inventor 

licensing process is identified within the “Final view” theoretical model (Figure 

6.6). This model overlays the inventor licensing process with the categories of 

success factors. This model represents a novel contribution to theory in the field 

of open innovation. 

Figure 6.6 The “Final view” theoretical model” 
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6.4 Contribution to management and practice   

This inquiry makes a contribution to management and practice by proposing an 

operational model (a decision support system - Figure 5.21) that fulfils three 

functions: 

1. It allows potentially valuable inventor IP to be identified more accurately.  

2. It provides tailored feedback to the independent inventor based upon 

weaknesses in their submission. This enhances the quality of 

subsequent inventor approaches by creating a learning loop. 

3. It encourages repeat inventor approaches where the initial submission 

shows promise. This “sensitive” approach to handling inventor 

submissions is important because an inventor’s prospects of submitting 

IP of value increase as their experience of invention builds. Encouraging 

inventors to build experience directly related to invention and IP licensing 

is advantageous for businesses. 

The development of the operational model ensures that the practitioner 

relevance quality criterion is effectively satisfied.   

6.5 Implications for management and practice  

This inquiry results in a number of implications for management and practice. 

The interface between businesses that are looking for external IP and 

independent inventors who are looking to supply IP is typically managed by an 

intermediary. If consideration is given to the three parties involved in the act of 

IP in-licensing (the licensor, the licensee and the intermediary) then a number of 
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core requirements can be identified for each group. These requirements are 

presented in Table 6.5. 

Table 6.5 Core requirements of the three-parties involved in act of IP in- 

licensing 

Licensee 
(business receiving the IP) 

Intermediary Licensor 
(Inventor supplying the IP) 

• IP of strategic 

importance to the 

business 

• Proposals that are 

developed to the extent 

that it de-risks 

involvement. 

• An acceptable rate of 

return on the 

investment in 

implementing an OIM 

• The ability to identify 

promising inventor 

approaches from 

among all inventor 

submissions. 

• The capacity to provide 

inventors with better 

guidance and feedback 

that enhances future 

submissions. 

• An improved 

understanding of how 

to navigate through 

their invention 

development 

programme 

successfully. 

 

 

The development of the operational model (decision support system) allows 

these core requirements to be addressed. If intermediaries are able to identify 

promising inventor submissions more effectively then businesses will be 

presented with licensing opportunities that are: first, of strategic importance to 

the business and second, have lower associated risk for the business. It is also 

likely that more effective selection of promising inventor submissions will 

improve the financial rate of return experienced by businesses. The financial 

and opportunity costs associated with managing high volumes of inventor 

submissions will be reduced while income revenues should be higher.  
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If inventors are considered then they directly benefit if the feedback and 

guidance they are given by the intermediary is empirically derived, robust and 

bespoke to their personal context. Since most inventors will only ever have 

contact with the intermediary (as opposed to the potential licensee) then 

intermediaries are absolutely critical to the process of improving the quality of 

future inventor submissions. The submission of proposals to intermediaries 

followed by feedback to the inventor is important to establishing a learning loop 

that improves the quality of future inventor proposals. (The interaction between 

these three parties is expanded upon in Section 6.9)  

6.5.1 UK Government policy implications 

This research inquiry suggests a number of important implications for 

government policy. First, there is a need to establish greater gender equality 

and support female inventors more effectively. An important observation made 

within this inquiry is that female inventors are substantially less likely than their 

male counterparts to acquire the external resources they need for their 

development programme from within the innovation system. This is despite 

males and females displaying very similar levels of engagement with 

organisations and agents. The conclusion drawn is that there may be some 

gender bias in the way the innovation system currently operates. This seems to 

militate against female inventor success. Given that innovation systems are 

heavily influenced by government policy, it would seem worthwhile investigating 

why male inventors are four-times more likely than females to realise a signed 

IP license contract and take steps to ensure that greater equality is achieved.  
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The government should give careful consideration to the role of agents in 

supporting the innovation process. The assumption was made that engagement 

with agents would enhance an inventor’s chances of IP licensing success. The 

results of this inquiry illustrate that using agents adversely affects an inventor’s 

success rate. In defining the innovation system, the government should be 

aware that agents that are supposed to support innovation do not always 

achieve this aim and may be doing more harm than good. The allocation of 

public money to underperforming agents should be challenged. 

Given that UK businesses appear to be increasingly willing to work with external 

innovation partners, the marginalisation of independent inventors seems 

counterproductive and may be suppressing economic growth. The UK 

Government could do more to make the innovation system attuned to the needs 

of independent inventors, so that they can make a greater contribution to driving 

innovation. This research inquiry has highlighted that independent inventors are 

typically resource dependent and need to acquire important resources from 

agents and organisations within the innovation system in order to succeed. 

Resource acquisition is most effectively achieved through economic 

transactions. Providing independent inventors with more options to finance their 

development programme would facilitate resource acquisition and remove a 

substantial barrier to successful product development. 

A key finding of this research is that new product development can be learned. 

Inventors improved their prospects of IP licensing success with greater NPD 

experience. With this in mind the government may wish to consider providing 

inventors with access to mentoring through successful inventors and 
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experienced NPD professional who can help them to avoid some of the many 

pitfalls.   

  6.6 Original contribution to knowledge 

Phillips and Pugh (2005 p.62) identify 15-ways in which a PhD candidate can 

lay claim to having made an original contribution to knowledge. It is suggested 

that four of these “…definitions of originality” are applicable to this research 

inquiry: 

1. This research inquiry presents the details of empirical research that has 

not been done before. Within the extant literature relating to the in-

licensing element of the OIM, there is no evidence that research has 

previously been conducted into the integration of independent inventors 

as external innovation partners. This inquiry is the first to consider the 

way that independent inventors develop their inventions and approach 

the act of IP in-licensing. This contribution is graphically represented by 

Figure 6.3 and Figure 6.4.  

2. This research contains a synthesis of material that has not been made 

before. Specifically, it contains an expansive and unique synthesis of 

academic and non-academic literature from different disciplines: 

economics, psychology, anatomy, law and management studies to 

provide a detailed perspective on the profile and characteristics of 

independent inventors and their activity. This process of synthesizing the 

salient points of different theories is illustrated by Figure 6.1. 

Furthermore, the salient points from these transdisciplinary theories have 

been developed into a conceptual model that describes how inventors go 
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about realising an IP license agreement. A summary of this process can 

be found in Figure 3.3.  

3. This research inquiry makes an original contribution to knowledge by 

offering research outputs relating to non-US independent inventors and 

their activity (See Weick and Eakin’s 2005 call for non-US inventor 

studies). All inventors that participated in this inquiry were UK based. 

This contribution to knowledge furthers the scope for international 

comparisons of independent inventor activity. 

4. Finally, this research has already made a demonstrable contribution to 

existing knowledge through the publication of two book chapters, a 

conference paper and a journal article on the back of work done for this 

thesis. These publications evidence that contributions to knowledge 

(reviewed by peers) have been made. 

6.7 Limitations of the research 

There are a number of methodological limitations to this study which require 

discussion: first, a relatively small number of inventor case studies (four) were 

employed within this research inquiry. While the use of a small number of case 

studies can be justified, see Burawoy (1998); Buchanan (1999) Flyvberg (2006), 

it is important to note that statistical generalisability was not (and could not be) 

achieved (Darke et al., 1998; Larson 1992; Chandler & Hanks, 1994). While this 

is not in itself problematic, because the generalisations made from the case 

studies were “theoretical generalisations” (Yin, 1994; Darke et al., 1998), it is 

important not to exacerbate misunderstandings concerning case study research 

and generalisability (Yin, 1994; Stenbacka, 2001) and be explicit that statistical 
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generalisability was not achieved through the case study element of the 

research. 

 

A second limitation of this research concerns case selection. Eisenhardt (1989) 

advocates that when selecting case studies polar extremes should be used, as 

any differences between cases will be more apparent. The peculiarity of this 

research inquiry is that success and failure are not absolute certainties. While 

licensing success was defined as a completed license agreement, it is possible 

that the product is never launched into the market post license agreement. 

Moreover, royalty payments may never be received by the inventor - the 

licensing company may cease to exist or refuse to pay. This point is both 

conceded and accepted. Acknowledgment is made that success in the context 

of this study is an artificially created measure. The term failure has deliberately 

been avoided when referring to the licensing position of inventors because it is 

not a certainty. For instance, a “not yet successful inventor” in the case studies 

was an inventor who had attempted to secure an IP licensing contract, but had 

not reached an agreement. It is not possible to say with absolute certainty that 

an inventor has failed in their licensing attempts because (however unlikely) 

they may still achieve success in the future. It may ultimately be that the 

inventor achieves success, but it is merely too early to judge. The outcome of 

the ambiguity between success and failure is that this research may 

inadvertently draw comparisons between cases that are ultimately much similar 

(in terms of success achieved) than is anticipated. This may have led to 

inappropriate conclusions being drawn within the cross-case comparison. 
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The process of coding the interview transcripts into the Nvivo software gave rise 

to the third limitation of this study. This is despite following the coding protocols 

described in academic literature (Krippendorff, 1989). In performing the coding 

of qualitative data the practicalities of eliminating researcher bias was difficult to 

achieve. Indeed, it seems very difficult to argue that personal interpretation of 

the data and the potential for subconsciously seeking out evidence that 

supports the conceptual model can be adequately controlled. This problem is 

acknowledged and discussed within Curran & Blackburn (2000). At this time the 

most logical step is to acknowledge that researcher bias may have arisen 

during this process and highlight it as a limitation of the study. 

 

The fourth limitation of the study concerns the quantitative survey. It is 

acknowledged that the use of a non-probability sample of UK independent 

inventors is likely to have resulted in the existence of non-response bias that 

may threaten the validity of the conclusions drawn (Williamson, 1981; Denzin 

1989; Lohr, 1999). The sampling frame is expected to have largely excluded 

independent inventors who have chosen not to collaborate with organisations. 

The views of independent inventors who may have chosen to operate in relative 

isolation are therefore likely to be under-represented (if not entirely excluded). 

In commenting upon the possible exclusion of inventors who chose not to 

engage with others, it is suggested that there is simply no practical and effective 

way to resolve this issue. The identification of inventors within the general 

population is very difficult to accomplish and therefore their identity could only 

be ascertained if they had previously engaged with an inventor support 
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organisation. (The use of snowball sampling did attempt to militate against this 

problem). 

 

The fifth limitation of the inquiry is concerned with generating a large proportion 

of the survey sample through inventor support organisations. In this instance, 

the results relating to the importance of engagement with organisations for may 

be skewed to make engagement with certain organisations appear more 

important to inventor success than is actually the case.  

 

The use of snowball sampling is also a limitation of this research inquiry. While 

we maintain that this approach is the most appropriate given the difficulty in 

accessing what is essentially a ‘hidden population’, we acknowledge that there 

is an extent to which control over who forms the sample is lost when employing 

this technique. The validity of the survey data is ultimately dependent upon 

respondents accurately identifying themselves as independent inventors and 

correctly appraising their eligibility to participate in the survey. 

 

A general problem with an inquiry of this nature is that it is broader in scope 

than one which tests a theory in a given context. The result is that there is 

inevitably a large number of variables that need to be considered because they 

may have some influence over proceedings. Deciding upon the most effective 

method of eliminating irrelevant variables is difficult. The approach taken in this 

inquiry was to use the quantitative survey to gather base data and to explore 

the relationships between key constructs (omitting those that were unimportant). 

Given these objectives of the survey, the questionnaire was less focussed that it 
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might otherwise have been, if a more limited number of variables could have 

been accurately identified ex ante. A consequence of the research design 

adopted was that fewer variables with discriminatory power were identified 

through the survey research than might have been if the questionnaire was 

more precisely focussed.  

 

6.8 Directions for future research 

As an inductive study, it is perhaps inevitable that the outcomes of this inquiry 

could be further refined. In terms of future research, it would be useful to 

investigate whether particular factors associated with IP licensing success have 

greater influence than others. This would allow the DSS developed to include a 

weighting scheme that enabled improved effectiveness. It would also be 

valuable to trial the DSS to establish its effectiveness in a live setting. This 

might include research with businesses to evaluate whether the quality of 

submission received (via intermediaries) had improved. Measures might 

include: strategic fit, return on investment, number of license contracts 

completed and so forth.  

 

A particularly interesting longitudinal study could involve an assessment of the 

effectiveness of the framework developed. Specifically, whether the learning 

loop facilitated by the DSS resulted in improved submissions from inventors. 

The score achieved for an inventor’s first submission (measured through the 

DSS) could be recorded and then subsequent submission scores monitored to 

ascertain whether an improvement was evident.  
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It is also possible to envisage a study whereby the impact of the Incomplete 

Contracting Model (Grossman and Hart, 1986; Hart and Moore, 1990; Tirole, 

1999) upon IP licensing decisions is evaluated more thoroughly. The application 

of a randomised controlled trial (RCT) to test the effects of positive or negative 

messages on the licensing contract decisions made by independent inventors 

would seem like a worthwhile addition to this body of work. 

 

The results of this research inquiry do indicate that the effectiveness of the 

innovation system in supplying external resources impacts upon inventor IP 

licensing success. With this in mind, it would be interesting to establish whether 

national variations in the innovation system produce variations in inventor IP 

licensing success. This could be achieved through similar research inquiries 

conducted across different international territories. 

 

It would also seem logical for future research to consider aspects of the 

independent inventor IP licensing process that fall outside the scope of this 

study. For instance, how do inventors originate inventions? At the opposite end 

of the process, little is known about the issues that may arise when managing 

the relationship between the independent inventor and the licensee post-

contract signature. A particularly interesting study could be designed to evaluate 

the effectiveness of inventors in transferring their tacit knowledge (Polanyi, 

1958) to the licensee post-contract signature. 
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6.9  Summary of key contributions 

The scope of this thesis is encapsulated by Figure 6.7. There are three parties 

involved in the inventor IP in-licensing process: the inventor (licensor), the 

business (licensee) and the intermediary. The interaction between these parties 

determines the effectiveness and efficiency of the process. Seven different 

interaction interfaces are identified (labelled A to G in Figure 6.7). The 

contributions made by this research inquiry (both theoretical and operational 

models) significantly improve the overall effectiveness and efficiency of the in-

licensing process by enhancing these interaction interfaces. The operational 

model (decision support system) offers a significant addition to the “processes 

and structures” used to manage the licensing interface. The three parties derive 

benefits from the DSS, but also contribute to its effectiveness by feeding 

improvements back into the system to optimise its performance – a learning 

loop is established (denoted by E, F and G in Figure 6.7). The theoretical 

models provide a reference point for practitioners to call upon when specifying 

how direct interaction between the three-parties should be managed (denoted 

by A,B,C and D in Figure 6.7). The positive impact that the outputs of this 

research inquiry make to the interaction between the three parties involved in 

the in-licensing process are now discussed in detail.  
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Figure 6.7  Interaction between inventors, intermediaries and businesses 

 

The decision support system (DSS) developed within this inquiry is an important 

addition to the “processes and structures” element of Figure 6.7. Each party 

benefits from the existence of the DSS and also contributes to its optimisation. 

Intermediaries benefit from the DSS because it improves their ability to manage 

the in-licensing process. Specifically, they can identify promising inventor 

proposals more accurately from among all the inventor submissions received. 

This interaction is denoted by letter “E” in Figure 6.7. The improved capacity to 

identify valuable inventor IP is influential because it facilitates the brokering 

process between inventors who supply IP and the businesses that require 

external IP (denoted by letter “A” in Figure 6.7). 

 

Independent inventors derive benefit from the DSS in two-ways: first, they 

should receive a more timely response to their submission. At present, it may 

take upwards of 2-months to receive a response to a submitted proposal 
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because current assessment processes are inefficient. Accurate and rapid 

identification of promising approaches using the DSS (and the inclusion of 

automated feedback) allows the response time to be improved. Second, the 

DSS supports the provision of feedback that is bespoke to the inventor’s 

submission. This is a significant enhancement to the in-licensing process. 

Personalised feedback allows the inventor to improve their submission (if it 

shows potential) or understand more accurately the weaknesses present within 

their proposal, so that subsequent development programmes are more 

effective. The feedback mechanism (which encourages inventors to learn from 

ommisions and mistakes) encourages repeat submissions. Repeat submissions 

are important because the success rate for achieving an IP license agreement 

increases significantly as the inventor’s experience of invention/NPD grows. 

The entire in-licensing process becomes more viable if inventor approaches are 

of a higher standard. This interaction is denoted by letter “F” in Figure 6.7.  

 

Businesses that operate in-licensing as part of an OIM also derive benefits from 

the DSS developed (denoted by letter “G” in Figure 6.7.) Businesses expect 

three criteria to be met: first, they require external IP that is of strategic 

importance to their operation. The DSS allows this requirement to be satisfied 

by assessing strategic fit as part of the submission appraisal process. 

Businesses should therefore receive a greater proportion of submissions that 

meet their strategic requirements. Second, businesses wish to see submissions 

that are sufficiently developed so as to de-risk their involvement. The DSS uses 

a number of measures to assess a submission’s stage of development. 

Proposals that demonstrate that evidence has been gathered that de-risks the 
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potential licensees involvement score more highly. Under-developed “high-risk” 

proposals are rejected. Third, businesses want to achieve an acceptable return 

upon their investment in implementing an OIM. Recovering investment costs 

should be achieved more effectively because the DSS makes the identification 

of inventors who are the most likely to achieve IP licensing success possible. 

The proportion of in-licensed IP that results in a commercially successful 

product should therefore increase – improving the return on investment.  

 

In their capacity as managers of the in-licensing interface, intermediaries must 

encourage businesses and inventors to feed into the processes and structures 

used to manage inventor IP in-licensing (including the DSS). This feedback 

allows a continual evolution of these processes and structures and drives 

efficient and effective in-licensing (a learning loop is established). Inputs made 

by businesses, inventors and indeed the intermediaries into the processes and 

structures are represented by letters “E”, “F” and “G” in Figure 6.7. 

 

This research inquiry also provides a more thorough understanding of the 

inventor IP in-licensing process through the development of theoretical models. 

These models act as a reference point for practitioners seeking to optimise the 

in-licensing process. The results show that enhancing the direct interaction 

between the three main parties’ involved in the in-licensing process results in 

improved process effectiveness. If the interaction between the business and the 

intermediary is considered then it is important that businesses accurately 

specify the fields of development where they are actively seeking external IP. 

The results of this inquiry identify that the innovation needs of a business are 
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prone to strategic drift. Given the emphasis businesses place upon external IP 

being of strategic importance, intermediaries and businesses must 

communicate with each other directly to ensure that the intermediary is 

identifying promising IP in the correct technological fields. Good communication 

between the intermediary and business is also required to ensure that the 

intermediary is aware of the status of on-going license negotiations and 

submission reviews. This interaction is denoted by letter “C” in Figure 6.7. 

 

The results of this inquiry identify that direct interaction between inventors and 

businesses is important (Letter “D” in Figure 6.7). Where an intermediary is 

involved in managing the licensing interface it is uncommon for inventors to 

communicate directly with the business (potential licensee) and vice versa. The 

results of this inquiry suggest that the lack of direct interaction between these 

parties negatively influences the overall success of the in-licensing process. To 

be successful, inventors need to use potential licensees as a “sounding board” 

when navigating through their development programme. This helps them to 

tailor their submission to the precise requirements of the potential licensee 

(enhancing the overall effectiveness of the process). Furthermore, this research 

indicates that businesses view the personality of the inventor to be an important 

consideration when determining the transaction costs associated with entering 

into a licensing agreement. Inventors who have already built up a satisfactory 

working relationship with the business are therefore potentially at an advantage. 

Optimising the interaction between inventor and business is therefore 

fundamental to improving the overall effectiveness of the IP in-licensing 

process. 
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A significant contribution made by this inquiry involves the interaction between 

the intermediary and the inventor (represented by letter “B” in Figure 6.7). At 

present, this relationship is typically a one-off interaction. The submission is 

made and rejected. This research demonstrates that this approach hampers the 

effectiveness of the in-licensing interface and exacerbates the problem of poor 

quality submissions of low technical and commercial merit. It is found that the 

prospects of achieving an IP license agreement increase significantly if the 

inventor has prior experience of NPD and in particular invention. Intermediaries 

must therefore seek to encourage a relationship with inventors whereby they 

make repeat submission of improving quality. While the DSS facilitates this type 

of relationship by providing a sensitive approach to submission handling 

(providing guidance and feedback), it is important that intermediaries and 

inventors think in terms of developing an on-going professional relationship 

rather than one-off transactions.  

 

The final interaction (denoted by the letter “A” in Figure 6.7) involves the 

intermediary acting as a broker between inventors and businesses. The 

contributions made within this research inquiry (theoretical and operational) 

significantly enhance the intermediary’s capacity to manage this brokering role 

more effectively. Intermediaries need to facilitate relationships between 

inventors and businesses and perform interventions that enable these 

relationships to be productive. Intermediaries should have an enhanced 

capacity to accomplish this role because of the improved understanding of 

inventor IP in-licensing process developed by this inquiry.  
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Appendix 1: 

Identified market barriers to entry (Karakaya and Stahl, 1989, p81) 

Barrier to entry Description 

Cost advantage 
of incumbents 

One of the most important entry barriers, and usually results from 
economies of scale and learning curve effects. 
 

Product 
differentiation of 
incumbents 

Established firms have brand identification and customer loyalties 
due to advertising, being first in a market, customer service, or 
product differences. 
 

Capital 
requirements 

Need to invest large financial resources in order to compete or 
enter a market constitutes barrier to entry, and is higher in capital-
intensive industries. 
 

Customer 
switching costs 

Switching costs prevent the buyer from changing suppliers, and 
technological changes often raise or lower these costs. 
 

Access to 
distribution 
channels 

First or early market entrants use intensive distribution strategies 
to limit the access to distributors for the potential market entrants. 
 

Government 
policy 

Government limits the number of firms in a market by requiring 
licenses, permits, etc. 
 

Advertising Heavy advertising by firms already in the market increases the 
cost of entry for potential entrants and affects brand loyalty as well 
as the extent of economies of scale by causing cost per dollar 
revenues to decline. 
 

Number of 
competitors 

Market entry is expected to be more likely during periods of 
increasing incorporations and less likely after a lag, during periods 
when high numbers of business failures occur. 
 

Research and 
development 

This barrier is usually short-lived. Incumbent firms may prevent the 
entry of new firms by investing effectively in R&D, which increases 
technological scale economies and forces the ongoing industry 
context to evolve in a way that 
would make subsequent attempts to enter even more ineffectual. 
 

Price Price warfare can be a significant deterrent to entry, particularly in 
industries where firms are more likely to lower their prices to fill 
underutilized plants. 
 

Technology and 
technological 
change 

Usually present in high technology industries and can actually 
raise or lower economies of scale, which is one of the major 
sources of cost advantages. 
 

Market 
concentration 

The influence and impact of concentration on entry appear to be 
minimal. 
 



Seller 
concentration 

Entry is unlikely to be as easy in highly concentrated as in less 
concentrated markets. The higher the degree of concentration, the 
greater the effect of barriers on profit; the lower the degree of 
concentration, the lower the effect of barriers on profit. 
 

Divisionalization Only expected in exceptionally profitable oligopolistic industries. 
Incumbent firms create new independent divisions more cheaply 
than potential entrants who must incur additional overhead costs 
for entry. 
 

Brand name or 
trademark 

New entrants to an industry are denied the benefits of brand name 
created by others as a result of the exclusive rights to use given 
with a trademark. Usually a weak barrier. 
 

Sunk costs Contribute to entry barriers that can also give rise to monopoly 
profit, resource misallocation, and inefficiencies. 
 

Selling 
expenses 

Shifts in demand functions can result from selling efforts making 
market entry endogenous 
 

Incumbents 
expected 
reaction to 
market entry 

May deter market entry only if the incumbent firms are able to 
influence potential entrants' expectation about the post-entry 
reaction of the incumbents. 
 

Possession of 
strategic raw 
material 

Access to strategic raw materials contributes to firms' absolute 
cost advantages. 
 

 

  



Appendix 2: 

MIT Biographical analysis extract: inventor qualities: creative problem solvers 

Personality: Creative Problem Solvers 
 
Inventor 
 

Invention Evidence 

Alfred Ely Beach Pneumatic 
Transit System 

Beach had recognized a major problem 
that would change his life. From his 
office, he heard the over-congested street 
noise below and every night it took him 
nearly an hour to get home. He believed 
that either an elevated railway or a 
subway beneath the streets was 
necessary for New York City. He settled 
on an idea for a subway, thinking it would 
be less noisy and less dangerous. 

Cassidy Goldstein Crayon Holder Cassidy Goldstein undertook a writing 
project using crayons assigned by a tutor 
when she was just 11 years old. Using 
snapped and worn-down crayons, she 
had a creative idea as to how to resolve 
the issue. Searching through her own 
personal arts and crafts supplies, she 
located a clear plastic tube that was 
actually designed to hold cut flowers. She 
used this tube to hold the broken crayon 
pieces to make them easier to draw with. 
The Crayon Holder was born.  

 
Deborah Adler ClearRX 

Prescription 
System 

When Adler needed to come up with a 
graduate project she sought problems 
with substance and personal meaning, in 
an effort to spend her time working on 
something that could truly help people. 
Naturally, the medical field came to mind. 
When her grandmother accidentally took 
heart medication meant for her 
grandfather, Adler discovered her ideal 
challenge. 
 

Edwin Armstrong FM Radio He quickly identified a problem: there was 
no device in existence that could amplify 
weak signals at the receiving end of a 
communications transmission, nor was 
there a way to provide stronger power at 
the sending end. 
 

Ermal Fraze Pop top can That year, while at a picnic with family 
and friends, he realized he had forgotten 
to bring an opener for the canned 
beverages at the event so he was forced 
to use a car bumper to pry them open. 
This got him thinking of possible solutions 
to the problem that would eliminate the 



need for a can opener in the future.  

 

Josephine Cochrane Dishwasher The idea came to her when she grew 
frustrated that her fine china was 
chipping, mostly by the harsh handling it 
suffered by the servants as they scrubbed 
it in the sink. At first Cochrane tried 
washing the dishes herself. But she found 
the task burdensome, and thought to 
herself, there must be a better way.  

 
Howard Dananberg Insolia Via this experience Dananberg learned a 

great deal about the shoe industry, and, 
responding to a patient's challenge, he 
began to look toward an even more 
difficult problem: how to make high heels 
more comfortable.  

 
John Dunlop Pneumatic Tyres He practiced in Edinburgh until 1867 

when he moved to Belfast, Northern 
Ireland, an area with particularly rough 
roads. When a doctor recommended that 
his young son, who was suffering from a 
severe head cold, get outside and ride his 
tricycle as part of his treatment, Dunlop 
noted that the ride was extremely 
uncomfortable for him. 

 

   
Mary Anderson Windscreen 

wiper 
When Anderson got to New York, the 
weather was rather sloppy, and she saw 
drivers constantly stopping their cars and 
getting out to remove snow and ice from 
the windshields. Anderson decided this 
method could be improved. She began to 
draw up plans for a device that could be 
activated from inside the car to clear the 
windshield.  

 

Mary Anderson  Windscreen 
Wiper 

In 1903, it rarely occurred to anyone that 
rain on a moving vehicle's windshield was 
a problem that could be eliminated. It was 
something drivers simply accepted and 
dealt with in their own ways, usually by 
stopping every once in a while and 
manually scraping off the windshield 
moisture that was causing them to see 
poorly while they were driving. A young 
woman named Mary Anderson changed 
all that with her invention of the 
windshield wiper, an idea that leapt into 
her mind as she travelled from Alabama 
to New York City. 



Mary Phelps Jacob Bra Mary Phelps Jacob After decades of 
stuffing themselves into seemingly 
barbaric undergarments of a mostly 
corset-like nature, women around the 
world finally began to get fed up. In 1913, 
a New York socialite decided to do 
something about it: the first modern 
brassiere was created by Mary Phelps 
Jacob. She patented her design, and now 
the brassiere is a standard part of nearly 
every modern woman's wardrobe.  

 
Marion Donovan Disposable 

Diaper 
Like all mothers, Donovan struggled with 
her babies' exasperating habit of nearly 
instantaneously wetting her diapers as 
soon as they were changed --- which at 
that time meant soiled sheets as well. 

 

Rand Altschul Phone Card 
Phone 

While driving down the highway and 
talking on her mobile phone one day, she 
became frustrated as her connection 
became weak and the conversation cut in 
and out. She wanted to throw her cell 
phone out the window.  
Suddenly she had a Eureka moment. 
Why not create a disposable cell phone 
that people could buy and use until an 
allotted amount of time was used up, and 
then throw it away? 
 

Zachary Anglin Pillow Pager For the Pager Pillow, Anglin took a similar 
problem-solving approach. "My mom 
often was woken up in the middle of the 
night by my dad's pager," he said. "One 
day she said that she just couldn't stand 
it. This gave me a great idea." He came 
up with an initial concept in his head, for a 
pillow that had a place inside where a 
person's pager could fit and function while 
its owner was sleeping on it. That way, 
when it went off, the person lying on the 
pillow would hear it, but others in the 
household would not.  
 

 

  



Inventor qualities: determination and perseverance   

Personality: Determination/Perseverance 
 
Inventor 
 

Invention Evidence 

Al Gross Walkie Talkie Determined to exploit the unexplored 
frequencies above 100 MHz, Gross set 
about inventing a mobile, lightweight, 
hand-held two-way radio. 

Edmund Cartwright Power Loom Cartwright thought there had to be a way 
to make the weaving process automatic as 
well in order to keep pace. His colleagues 
didn't believe it was possible, but he began 
working on a machine with the help of a 
blacksmith and carpenter who would prove 
the doubters wrong. 

 

Edward Acheson Carborandum When his father died Acheson, still a 
teenager was forced to go to work, so he 
did various railroad jobs and did 
experiments after hours. 
 
He first applied to Edward Weston who 
made electroplating dynamos but was 
turned down. But the, at the age of 25, he 
was able to secure a position with Thomas 
Edison in his Menlo Park, New Jersey, 
laboratories. 
 
Acheson soon started doing experiments 
of his own. He first tried heating carbon to 
the point at which a diamond would result 
in an attempt to create a strong and 
durable industrial abrasive. This process 
failed, so Acheson began mixing clay with 
carbon and electrically fusing it. The 
product that resulted had several shiny 
specks that were hard enough to scratch 
glass. It was silicon carbide. 

 

Edwin Armstrong FM Radio Armstrong battled giant corporations for 
years that were profiting from his patents. 
 
 

Leo Baekeland Bakelite (Plastic) Many years of work in his chemistry lab in 
Yonkers, New York, led him in 1907 to the 
invention of the first synthetic polymer 
(plastic) 
 
 

Marie Curie Radium & 
Polonium 

One of five children, she worked as a 
teacher, then a governess, to help her 
family make ends meet and to earn money 



for her university education. 

 
Raymond Damadian MR Scanning 

Machine 
His 1971 paper, "Tumour Detection by 
Magnetic Resonance," was met with 
scepticism from the scientific community, 
but Damadian forged ahead 

 

Rene Laennec Stethoscope Laennec embarked on a massive research 
project…culminating in the publishing of 
his classic 1819 work, entitled De 
l'Auscultation Mediate (On Mediate 
Auscultation. This book has been called 
one of the most important in medical 
history, along with the works of 
Hippocrates. For this Laennec has been 
called the father of thoracic medicine. 

 

Robert Adler Wireless TV 
Remote Control 

Robert Adler holds 180 patents for 
electronics devices, whose applications 
run from the esoteric to the everyday; he is 
best known as the pioneer in the 
development of the remote control. 
 

Robert Koffler Jarvik Artificial Heart Jarvik became very interested in medicine 
and he began to think about possible 
designs for artificial hearts that could help 
people like his father. He decided to go to 
medical school. He graduated with his MD 
in 1976 from the University of Utah. 

 

Stephanie Kwolek Kevlar Kwolek worked with great determination, 
because she loved the work, but also 
because she did not want to lose her 
laboratory position, as many women did, 
when World War II ended 

 

Thomas Edison Phonograph In 1876, in Menlo Park, New Jersey, 
Edison founded his famous "invention 
factory." "The Wizard of Menlo Park" was a 
workaholic 

 

Zachary Anglin Pager Pillow His advice to others? "Work hard, 
document everything, and NEVER give 
up," he said.  

 

  



Appendix 3:  

The SGM new product development process (Cooper, 1990 p.52-53) 

Stage  
 

Gates 

Discovery 
 
The new product process is initiated by a 
new product idea, which is submitted to 
Gate 1, Initial Screen. 

Gate 1: Idea screen 
 
A "gentle" screen that subjects the project to a 
handful of key "must meet" and "should meet" criteria: 
strategic alignment, project feasibility, magnitude of 
the opportunity, differential advantage, synergy with 
the firm's core business and resources, and market 
attractiveness. 

 
Stage 1: Scoping 
 
A preliminary market assessment: 
 
Involves a library search, contacts with key 
users, focus groups, and even a quick 
concept test with a handful of potential 
users. The purpose is to determine market 
size, market potential, and likely market 
acceptance. 
 
A preliminary technical assessment: 
 
Involves assessing the development and 
manufacturing feasibility, and possible 
costs and times to execute. 
 

Gate 2: Second screen 
 
The project is re-evaluated, but in the light of the new 
information obtained in Stage 1.  
 
Additional "should meet" criteria are considered: sales 
force and customer reaction to the proposed product 
 
The financial return is assessed at Gate 2, but only by 
a quick and simple financial calculation (for example, 
the payback period). 

Stage 2: Build Business Case 
 
Market research studies: 
 
Customer's needs, wants and preferences 
are established. Competitive analysis is 
also a part of this stage. Another market 
activity is concept testing, where the likely 
customer acceptance of the new product is 
determined. 
 
Detailed technical appraisal:  
 
Customer needs and "wish lists" must be 
translated into technically and 
economically feasible solutions. This 
might involve some preliminary design or 
laboratory work. 
 
An operations appraisal should be 
conducted where issues of 
manufacturability, costs to manufacture, 
and investment required are investigated.  
 
Legal Review:  
 
Detailed legal/patent/copyright work is 
undertaken. 
 
Financial Analysis:  

Gate 3: Go to Development 
 
The project is once again subjected to the set 
of "must meet" and "should meet" criteria used at 
Gate 2.  
 
Qualitative Review: 
 
A review of each of the activities in Stage 2, checking 
that the activities were undertaken, the quality of 
execution was sound, and the results were positive.  
 
Financial Review: 
 
Consideration of the results of the financial analysis. 
 
Project Definition 
 
A second part of Gate 3 concerns definition 
of the project: target market definition; definition of the 
product concept, specification of a product positioning 
strategy, and delineation of the product benefits to be 
delivered; and agreement on essential and desired 
product features, attributes, and specifications. 
 
Planning 
Plans that chart the path forward--the development 
plan and the preliminary operations and 
marketing plans--are reviewed and approved at 
this gate. 



 
A detailed financial analysis is conducted 
Involving a discounted cash flow 
approach, complete with sensitivity 
analysis. 
 
 
 
Stage 3: Development 
 
Development of the product and 
(concurrently) of detailed test, marketing, 
and operations plans. An updated financial 
analysis is prepared, and 
legal/patent/copyright issues are resolved. 

Gate 4: Go testing 
 
Development work is reviewed and checked. 
 
Revisit the economic question via a revised financial 
analysis based on new and more accurate data. The 
test or validation plans for the next stage are 
approved for immediate implementation, and the 
detailed marketing and operations plans are reviewed 
for probable future execution. 
 

Stage 4: Testing & Validation 
 
This stage tests the entire viability of the 
project: 
 
In-house product tests: to check on 
product 
quality and product performance 
 
User or field trials of the product: to verify 
that the product functions under actual use 
conditions, and also to gauge potential 
customers' reaction to the product; 
 
Trial or pilot production: to test and debug 
the production process, and to determine 
more precise production costs and rates 
 
Pre-test market, test market, or trial sell: to 
gauge customer reaction, measure the 
effectiveness of the launch plan, and 
determine expected market share and 
revenues; 
 
Revised financial analysis: to check on the 
continued economic viability of the project, 
based on new and more accurate revenue 
and cost data. 

 

Gate 5: Go to Launch 
 
This gate focuses on the quality of the activities at the 
Validation Stage and their results. Financial 
projections play a key role in the decision to move 
ahead. Finally, the operations and marketing plans 
are reviewed and approved for implementation in 
Stage 5. 

Stage 5: Launch 
 
This final stage involves implementation of 
both the marketing launch plan and the 
operations plan. 
 

Gate 6; Post-Launch Review 
 
The team is disbanded, and the product becomes a 
"regular product" in the firm's line.  
 
The project and product's performance is reviewed. 
The latest data on revenues, costs, expenditures, 
profits, and timing are compared to projections to 
gauge performance. 
 
Finally a post-audit-a critical assessment of the 
project's strengths and weaknesses, what we can 
learn from this project, and how we can do the next 
one better-is carried out. This review marks the end of 
the project. 
 

 



Appendix 4:  

Questionnaire used within the provisional stage of research. 

 

  



  



  



  



 

  



  



  



  



Appendix 5:  

A sample extract from a transcribed semi-structured interview. 

File:  John Allen interview 3 dec.WMA 

Duration: 01:00:15 

Date:  18/01/2014 

Typist: JS6 

 

START AUDIO 

 

Interviewer: So today’s date is 3rd December 2013, interview with John Allen, 
inventor of the Rotor Hoe. Thank you very much for joining us, John. 

 

John: All right. 

 

Interviewer: What I’d like to do is begin by asking you to describe your education and 
work experience to date. Really the areas in which you’re qualified and the fields 
you’ve worked in, and general employment history, if possible. 

 

John: We’ll start off with education. I was educated at [Low Heath 0:00:32] School 
during the war years, which – really, education was not very good in those days and 
left really with no qualifications whatsoever.  

 I did night school for about two years, which was beneficial to the employment 
which I started in 1951, a company called Philip Harris. I was there for 25 years.  

They gave me a seven year apprenticeship, of which was extremely thorough, going 
through every instrument you can think of from A level physics, which was the 
spectrometers, microscopes, galvanometers, analytical balances, just about 
everything, really. 

 Then we actually helped people, like the General Hospital of Birmingham then, 
with the first development of heart bypasses. We were working with a professor there 
and were helping him in making stainless steel transfer pumps to very first start of heart 
surgery. 

 I then went into the national service in 1957 to 1959, and was based in Cyprus 
which was actually active service. I was there because there was so much trouble. 



 I was employed by the army as an instrument technician. That involved 
repairing binoculars, watches, beautiful [navy 0:02:30] watches, range finders, all the 
instruments that are associated with the army. So that again gave me a huge 
background yet again. 

Left the forces and went back to Philip Harris, where I eventually became the director 
of manufacturing. The experiences I had there were several inventions or ideas that I 
came up with, which were actually registered. 

 As far as I am aware, there are two of them that are still in operation now or still 
carried on with the patent. (Coughing) Excuse me. Then they knew that I was quite 
good at dreaming up ideas, and that was when I worked with a vet by the name of 
Oliver Graham Jones. 

He came from London Zoo. I didn’t realise at that stage, and plenty of other people did, 
that greyhounds, every greyhound that is born is actually marked. It’s a tattoo that’s put 
through the earlobe so that it can’t be, as they say, nobbled.  

There’s no way they can take a chip out. That was done very painfully unfortunately 
really, to best explain it, a set of nails forming the letter. It would be like a registration 
on a car and they’d actually pierce the ear right the way through. 

Of course it was very, very painful for the dog and they asked me to develop a gun, 
which I did, which was spring operated, developed from the old Webley pistol, air pistol.  

 That was my experience with Oliver Graham Jones, wonderful person. That 
was used by the Greyhound Association, they bought it. I went to London, showed 
them what it did and they actually bought about 30 of them. Whether they are still being 
used or not, I don’t know.  

 

Interviewer: So within your history then you’ve got vast experience of both invention 
and of commercialisation through a business? 

 

John: Yes. 

 

Interviewer: So your exposure to intellectual property at that time, you mentioned 
that some of your ideas where perhaps patent protected? 

 

John: Yes, they were patent protected but of course as a complete novice at that time 
they were all taken on by the management of Phillip Harris.  

That was really the experience of instrument making. Everything was being developed, 
centrifuges had just come out. There were so many instruments and there was the 
[Nuffield 0:05:46] way of teaching as well.  



They came up with the speed of light. We made instruments to actually - you could see 
the speed of light work. Have you ever seen that? 

 

Interviewer: I’ve not seen that, no. 

 

John: Yes, it was wonderful that was. That was a little concave silver surface mirror, 
about the size of about a half an inch across. That was mounted on a spindle. We got 
an electric motor that spun that at about 30,000 RPM, it was colossal.  

Then we beamed a light into that and reflected it back through an eyepiece with a 
graticule in the eyepiece, so that when it was stationary you could see the reflection of 
the wire coming back through the eyepiece. 

When you [rotated 0:06:43] the 30,000 RPM you saw the shift. In other words, you 
were measuring the speed of light. Yes, so that Nuffield way of teaching was fantastic, 
really. 

 

Interviewer: You’ve done some exciting stuff haven’t you, really? (Laughter). 

 

John: Yes, really was. Really very, very interesting. 

 

Interviewer: So you mentioned that you’d invented a few things in the past. Was 
invention always something you were interested in ever since you were a child? 

 

John: I think it was making things and seeing that there was something there that 
could be made better. A lot of processes I was doing at Phillip Harris where they were 
assembling loads of things that were done by hand, very old fashioned ways by hand.  

I developed a lot of air cylinders and things like that to assemble handles and different 
roof openings for cars. So yes, there was a lot of development there that I really 
enjoyed doing. 

 

Interviewer: So for you, do you identify a problem and then try to solve it, or do you 
come up with an invention and try and find an application for it? Which is the way? 

 

John: I think in most cases it was seeing something that was already being 
manufactured, and I could see there was a far better way of doing it. 



 At the same time I did come up with ideas of my own which I could see, as 
you’ll see with Rotor Hoe. I’ll show you in a moment how Rotor Hoe, why I thought that 
could be so useful. 

 In later years when I started developing things, it’s all things that I was 
struggling with at my age to try and do and thought, “Surely you can do this a lot easier 
by making something.”  

 I think that’s Harris’ is pretty well covered, everything that I did there. Yes, pretty 
well. I could go on for hours talking all these different instruments that we made and 
developed, but that was it really. 

 Then Phillip Harris decided they were going to move to Western Super Mere. 
With a biological set it was, so we were made unfortunately redundant. It was in 1975, 
1980 I was made redundant and getting employment then was almost impossible, it 
was so bad at that time.  

 My uncle actually had a pressure dye casting company, in Midland Street which 
is at the back of the Birmingham City football ground. I was asked to join them.  

That was about, I suppose about 40 people employed at that particular time on 
pressure dye casting. I went in as a complete novice into that industry and spent about 
two years there.  

Then my uncle decided that he would buy out an old tool making company down in 
Stirchley and made me the MD of that company. We started making pressure dye 
casting tools, that’s for the actual tool making.   

Part of that company was Crofts & Assinder and they were into the brass stamping. 
That’s the old brass buckets that you saw that was about at that time, and I was 
making an awful lot of tools for that.  

We then came back to the main company. It’s too long to tell you where we moved to 
but we then eventually ended up in, what is it, Celia’s Road.  

The pressure dye casting company had grown to about 300 employees. There were 
sink dye casting machines, plastic moulding machines and aluminium moulding 
machines. I became the manufacturing director of that company.  

There was a tremendous amount of work there. I was running the tool room out on the 
shop floor, so there wasn’t much time whilst I was in that position to develop anything. 
There were a couple where the, what do you call it, self-build furniture came in, was it 
KD furniture? 

 

Interviewer:  I'm not sure. 

 

John:   Yes, you know the old chipboard? 



 

Interviewer:  All right, okay. 

 

John: You know all the fittings in there? There was one particular one which was 
called an ‘angle drive screw’. It’s still there actually and that was another one that I…  

They were actually forming the star head in the screw and then peening over the head. 
So in other words you could use your screwdriver, that’s the old Phillips screwdriver, 
but not going at a vertical, you could use it on an angle; we’d still turn the screw.  

I found a way of making that screw by undercutting it so that you could still get your 
screwdriver in at any angle. That’s still on the market as far as I'm aware. 

 

Interviewer: Excellent. So perhaps if we can move our attention now to your current 
invention, the Rotor Hoe. So could you give us a brief description of what the Rotor 
Hoe is, if possible? 

 

John: Well, I’ve got some paperwork here which explains…Do you want to stop it a 
minute? I'm finding it all. 

 

Interviewer:  That’s okay, that’s no problem. 

 

John: This is what I wrote up. “Why was Rotor Hoe needed? I’ve been a keen 
gardener for many years but I never mastered the art of hoeing.” 

“Not only is hoeing very time consuming and tiring but you can also damage plants, as 
my efforts never broke up the top soil effectively and ended up chopping off the roots of 
vegetables and flowers I was trying to grow.” 

“I could therefore envisage how wonderful it would be to have a tool that would do the 
job effectively and without so much hard work.”  

“I had been introduced to Colin by a mutual friend and we decided to set about 
developing a rotor hoe tool to till the soil, which would not tangle or damage the roots 
and would not clog with the soil, and would bounce over stones with ease.” 

I went first of all with Colin, I met up with Colin, and I’d already made… I’d copied you 
know the ‘claw’ that people had got about? 

 

Interviewer:  Yes. 



 

John: I copied that and just put a motor out of a windscreen wiper motor out of my car, 
but not only did it drain the battery in seconds but the claw, I just don’t know how they 
use that anyway because the moment you push it in and rotate it, it just tangles with 
stones and roots, you just can’t get it out. So that was the start of the development.  

We came up with various drives to drive it. We realised from an early stage we didn’t 
want the motor at the bottom end, because it was not only going to get covered in all 
the soil and the wet, it was going to get completely contaminated.  

So that’s when we came up with the flexible drive. A flexible drive was wonderful 
because it protected the operator then, because if you ever did get jammed on 
anything it would wind up the flexible drive before twisting your hands off.  

Then we put a clutch in it as well, so it stopped anybody being twisted round again. 

 

Interviewer:  So this is a motorised hoe, effectively? 

 

John:   That’s right, yes. 

 

Interviewer:  So you’ll operate and it’s battery powered? 

 

John:   That’s right. 

 

Interviewer:  You’re using it to hoe more effectively? 

 

John: Yes. It was then through, I can’t remember how many different types of rotating 
hoe I made before I actually came up with the product that we’ve got now which 
doesn’t tangle with roots, doesn’t damage the roots or your vegetables, hoes and tills 
the soil effectively, and doesn’t get clogged up with soil.  

That was really where the patent was based round. So that’s really how Rotor Hoe 
started. It was then me going back to the garage and cannibalising and angle drive 
grinder and fitting it to the end of Rotor Hoe, I turned it through a horizontal drive to a 
90 degree drive.  

The moment I got a 90 degree drive we then realised that such things as putting a wire 
brush onto the end of that to do your block paving cleaning, getting the moss out of 
that, also a much stronger rotary tilling tool that would till the soil a lot better than the…  



Well, not a lot better, it would till the soil, with Rotor Hoe you’re going round plants; the 
tilling device was actually to dig up the soil for you. 

We also then attached such things as a polishing mop to the ends so that you could 
polish floors with it. Really the amount of tools you can fit on the end are endless, 
because there’s no water, you’re not going to contaminate any motors in there. 

 

Interviewer: So when you had the original idea, so you were struggling to hoe 
effectively and you decided you’d come up with something that was more effective for 
you. So when you’d had that concept, what made you decide to pursue that particular 
invention over other things that you’d made and were working on at the time? 

 

John: I think Colin and I when we started discussing it you could see the potential. We 
were quite excited when we’d made the Rotor Hoe and how well that worked, but when 
we’d turned it through 90 degrees and was able to then see things like blocked paving, 
then that’s when we just concentrated all our efforts into making Rotor Hoe. 

 

Interviewer: So it wasn’t like a formal assessment, really in your own minds you were 
discussing this and you were thinking, “Actually there are opportunities.” Based on your 
experience more than research or anything? 

 

John: Yes. We then got invited, how I can’t remember, we got invited to the Chamber 
of Commerce. We’d made a contact there. I think it might have been through the patent 
people. 

Colin got onto the patent people place in Solihull, and he then advised us or suggested 
we go to the Chamber of Commerce and see if they could give us any help with the 
development of it. 

They did and they were very, very good. They were all very excited about Rotor Hoe. 
They all thought how brilliant it was. Then we got in touch with an independent person 
called, Richard [Stannard 0:19:45].  

He was the one that found us and Irish man, which I can’t remember his name, he was 
tied up with B&Q and he wanted to take Rotor Hoe forward, but didn’t consider at that 
time that the offer he’d made in monetary terms was not going to be good enough. 

 

Interviewer:  Right, okay. 

 

John: So we then went away from the Chamber of Commerce and everybody was 
saying really you’ve got to get CAD data for the handle.  



We’d done all the development work that needed to be done on the actual Rotor Hoe, 
but the handle we’d never… I’d made one, I make all these things in the garage but we 
wanted something really nice.  

We managed to get a grant through Coventry University. They then did the CAD data 
for the handle, and then we managed to get another grant with Millennium Point, 
Birmingham University, and they did a rapid prototype of the handle for us.  



Appendix 6: 

Content analysis procedure used for the investigation of documentary evidence  

Procedure: stages Comment 

1. Design 

 

The context and analytical constructs used within the 

analysis are detailed in the conceptual framework presented 

in Chapter Three of this thesis. 

 

2. Unitizing  

 

Within the scope of this study, content analysis was 

restricted to documentary evidence that relates specifically 

to the development and licensing attempts made by the 

independent inventor.  

 

UK newspaper coverage specific to the problem being 

addressed by the invention, or directly to the invention itself, 

was used where applicable. So too was correspondence, 

email or letter, pertaining to the development programme, 

invention or licensing activity. Supplementary documentation 

that was generated to support the development of the 

invention or licensing of the IP was also analysed. Each 

recording unit was treated independently. 

 

3. Sampling 

 

UK newspaper coverage is the only public form of 

communication used within this aspect of the research. This 

data was used to ascertain the frequency in which terms 

pertinent to the solution being addressed by the invention 

were mentioned in the press. The Proquest Database was 

used as the search engine for identifying press coverage 

relating to an issue. Each search request was precisely 

logged to illustrate: the search term, newspaper publications 

searched and date range utilised. 



 

4. Coding 

 

All documentary evidence applicable to this research inquiry 

was manually coded and then classified using NVivo 

software. 

 

5. Drawing inferences 

 

Accounts will be presented in the results chapter that detail 

the inferences made from the data in relation to the 

conceptual framework (latent content).  

 

6. Validation 

 

Validation of the inferences made through content analysis 

will be difficult, since in essence it details non-observable 

issues. To counteract the acknowledged problem of validity 

several steps were taken: first, the process of how content 

analysis was performed has been communicated 

transparently. Second, evidence of intermediary steps such 

as the coding, unitisation and sampling has been recorded 

and made available for inspection.     

 

 

  



Appendix 7: 

Summary of ethical considerations relating to this study: 

Ensuring compliance with ethical principles was an important consideration when 

planning and operationalising the programme of fieldwork described previously. Brown 

(1997 p.62) stresses the importance of ethical considerations when conducting 

research by stating that:  

“…ethical standards must be central, rather than peripheral, to every action 

taken” 

Bell and Bryman (2007) concur with Brown (1997) noting that within the field of social 

research there is increasing emphasis placed upon research ethics (often driven by 

Universities and their fear of litigation). The increased attention on ethics is seen to 

place greater pressure on management researchers to adhere to the ethics code that 

govern their conduct. While the content of ethics codes varies depending upon the 

institution authoring the policy, Bell and Bryman (2007 p.71) identify a series of ethical 

principles that are seen to be common across codes. This list of eleven categories of 

ethical principles acts as a summative guide to the conduct expected of UK 

management researchers: 



Table 4.7 Categories of ethical principles 

Category Definition 

Harm to participants The potential to cause harm through the research process 
and the need to ensure physical and psychological well-being 
either of research participants, the researcher, or others. 

Dignity The requirement to respect the dignity of research 
participants, researchers or others and avoid causing 
discomfort or anxiety. 

Informed consent The need to ensure the fully informed consent of research 
participants. 

Privacy The need to protect privacy of research subjects or avoid 
invasions of privacy. 

Confidentiality The requirement to ensure confidentiality of research data 
whether relating to individuals, groups or organisations. 

Anonymity The protection of anonymity of individuals or organisations. 

Deception The potential for deception through the research process, 
either through lies or behaviour that is misleading. 

Affiliation The need to declare any professional or personal affiliations 
that may have influenced the research, including conflicts of 
interest and sponsorship, including information about where 
funding for the research has come from. 

Honesty and 
transparency  

The need for openness and honesty in communicating 
information about the research to all interested parties, 
including the need for trust. 

Reciprocity The idea that the research should be of mutual benefit to 
researcher and participants or that some form of collaboration 
or active participation should be involved. 

Misrepresentation The need to avoid misleading, misunderstanding, 
misrepresenting or false reporting of research findings. 

 

In considering Table 4.7, it is clear that all eleven principles are important to conducting 

ethical research. While it is not appropriate to discuss all eleven of these categories in 

detail, two of the principles merit further discussion in the context of this study. First, 



the issue of confidentiality was particularly pertinent given the field of research in which 

this inquiry is situated. To this end the steps taken to manage confidential information 

are discussed below. 

It was acknowledged at the outset of this inquiry that this study would require 

participants to disclose information that might be considered to be of a confidential 

nature. For the sake of clarity, the definition of “confidential information” used by the 

University of Wolverhampton is as follows (UOW, 2013 p.19): 

“Confidential Information means any information which has been designated as 

confidential by either Party in writing or that ought to be considered as 

confidential (however it is conveyed or on whatever media it is stored) including 

information which relates to the business, affairs, properties, assets, trading 

practices, developments, trade secrets, intellectual property, know-how, 

personnel, customers and suppliers of either party, and the commercially 

sensitive information.” 

In considering this definition it is important to note that a number of instances exist 

whereby information would not treated as confidential by the University of 

Wolverhampton, these include instances when the information: 

I. “is in or enters the public domain other than by breach of agreement or 

other act or omissions of the recipient;  

II. is obtained from a third party who is lawfully authorised to disclose such 

information; or  

III. is authorised for release by the prior written consent of the discloser; or  

IV. the disclosure of which is required to ensure the compliance of the 

University with the Freedom of Information Act (2000).“ (UoW, 2013 p.20) 

The first point (I) is important to this study in so much that information which is already 

in the public domain does not need to be treated as confidential. To this end it was 



important that all four of the inventors selected for participation in the case study 

element of the inquiry had already filed for a UK patent and had reached the point of 

publication. This negated the need to treat details of the inventions as confidential 

because details of the products were already available in the public domain. 

To manage the disclosure of any other confidential or commercially sensitive 

information it was agreed that the four inventors who participated in the case study 

research should sign a confidentiality agreement (CA) with the University of 

Wolverhampton. The CA used is prescribed within the University of Wolverhampton’s 

“Intellectual property policy” revised 15th July 2013.  

The second important ethical consideration was protecting the anonymity of the 

inventors who participated in the inquiry. Two points can be made here: first, all 

inventors who participated in the survey were given the option to remain anonymous. 

Only those individuals who indicated an interest in participating in the case study 

element of the research were asked to provide a name and contact details. No details 

of these individuals are disclosed within this thesis or associated publications. All 

personal contact details received during the survey were stored and managed in 

accordance with the Data Protection Act 1998.  

With regard to protecting the anonymity of the four inventors who participated in the 

case study element of the inquiry, it was agreed that full names would not be used 

within this thesis.  

In terms of ensuring full compliance with the remaining ethical principles, this research 

inquiry was conducted in accordance with the following document: 

• “Ethical principles” - University of Wolverhampton URC Ethics Sub-

committee approved January 2014 and available from: 

http://www.wlv.ac.uk/media/wlv/pdf/Ethical-Principles-(January-2014).pdf   

 

http://www.wlv.ac.uk/media/wlv/pdf/Ethical-Principles-(January-2014).pdf


Appendix 8:  

Summary of the different inventor typologies 

Pure social (S) 

• Undertakes external collaboration 

focused exclusively upon obtaining 

resources through social exchange. 

• Likely to use their personal networks to 

obtain resources more frequently than 

they use agents/organisations within 

the wider innovation system. 

• Likely to possess high-levels of 

institutional and generalised trust, but 

will manage exchanges through 

careful partner selection and use of 

legal contracts. 

• Will possess high-levels of bridging 

social capital 

• Have advanced translation skills  

• May possess low-levels of personal 

financial resources or display an 

unwillingness use personal financial 

resources. 

 

Social bias (S>E) 

• Undertakes external collaboration to 

obtain resources. Favours social 

exchanges over economic 

transactions, but will use both. 

• Likely to favour their personal 

networks as a source of resources, 

however they may use agents and 

organisations in the wider innovation 

system. 

• Likely to display moderately high-

levels of institutional and generalised 

trust. Will manage transaction costs 

associated with exchanges through 

careful partner selection and use of 

legal contracts. 

• Likely to possess moderately high-

levels of bridging social capital 

• Likely to have good translation skills 

• May possess low-to-moderate levels 

of personal financial resource or 

display a reluctance to deploy it fully. 

 
Balanced (S=E) 

• Undertakes external collaboration to obtain resources. Uses social exchanges and 

economic transactions in relatively equal measure. 

• Likely to source resources from their personal networks and the wider innovation 

system in relatively equal proportions. 
• Likely to display moderate levels of institutional and generalised trust. Will manage 

transaction costs associated with exchanges through careful partner selection and 

use of legal contracts. 
• Likely to possess moderate levels of bridging social capital 
• Likely to have average translation skills 



• May possess moderate levels of personal financial resource and are prepared to 

utilise it if a social exchange cannot be achieved or resource acquirement is 

required quickly.  
 

Economic bias (E>S) 
• Undertakes external collaboration to 

obtain resources. Favours economic 

transactions over social exchanges, 

but will use both. 

• Likely to favour agents and 

organisations within the wider 

innovation system as a source of 

resources, however they may utilise 

members of their personal networks. 

• Will manage transaction costs 

associated with exchanges through 

careful partner selection and use of 

legal contracts. 

• Likely to possess moderate-to-low 

levels of bridging social capital 

• May have below-average translation 

skills 

• May possess moderate-to-high levels 

of personal financial resources and 

demonstrate a willingness to deploy it 

when required. 

Pure economic (E) 
• Undertakes external collaboration 

focused exclusively upon obtaining 

resources through economic 

transactions. 

• Likely to use agents and organisations 

in the innovation system to obtain 

resources. 

• Will manage transactions through 

careful partner selection and legal 

contracts. 

• Likely to generate low-levels of 

bridging social capital 

• May have limited translation skills or 

prefer not to utilise them. 

• Likely to possess high-levels of 

personal financial resource and 

demonstrates a willingness to deploy 

it. 
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