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ABSTRACT  

Purpose - This thesis analyses, firstly, how the environment affects the use of intellectual 

property rights (IPRs) in firms. Secondly, the connections between IPRs and firm's openness 

with regards to partner, phase, and content variety; and lastly, how firm's environment 

modifies IPRS-firm's openness relationship. 

Methodology - Based on a survey for R&D managers or similar job positions in 415 

Swedish, Finish and Italian manufacturing firms, after obtaining the raw data, the results will 

be evaluated and discussed in reference to the theoretical framework. 

Results - The paper displays the correlation between formal IP mechanisms and firm's 

environment. In this way, the study exposes the common use of this kind of protection, on 

one hand, to deal with rising development technology costs and shortening product life 

cycles, and, on the other hand, in a technological environment. In addition, the work exhibits 

the value of IPRs in early phases and commercialization in the innovation process, regarding 

the need to acquire knowledge in creation, and safeguard R&D to take profit from it. Finally, 

the paper establishes a linear correlation that shows as higher environmental dynamism that 

leads to lower use of IPRs under OI regime.  

Limitations - This thesis is focused on formal IP protection mechanisms, firm's environment, 

and firm's openness, without pay attention to informal IP protection ways, which for sure are 

linked. This analysis is, however a subject for further research. 

 

Keywords: Intellectual property Rights, Firm's openness, Firm's environment, Survey. 
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1. INTRODUCTION 

Intellectual Property Rights (IPRs) are generally designed to exclude others from using firm´s 

knowledge and ideas. They include formal legal means of identifying and registering rights, 

including patents, copyrights, design rights and trademarks (Bessant & Tidd, 2011). In 

today's economy that is increasingly dependent on innovation, intellectual protection has 

become a critical point for companies. Conclusively, as illustrated in Figure 1, the value of 

the most important companies in USA has changed from tangible to intangible assets in the 

last 35 years. More precisely, the most important issue nowadays is the knowledge and 

know-how that they own. Therefore, the way in which they are protected have become a 

crucial issue. 

 

Obviously, the way in which a firm manages the IP is related with its environment; is not the 

same the automotive or pharmacist sector, in which there are a high competition, than the 

timber sector. But what's the connection between one firm's environment and IPRs? How 

their characteristics affect the IP system? At which time do a firm have to use or avoid IPRs? 

In this way, the first purpose of this paper lies in establishing how the environment affects 

the use of intellectual property rights in firms. 

Figure 1: S&P 500 Market value (Ocean Tomo, 2010) 
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Regarding open innovation, it consists in the use of internal ideas as well as external ideas to 

advance and get better results (Chesbrough, 2006a). It implies sharing knowledge with 

others, because the main target lies in the creation and capturing of value using collaborators 

and the co-creation with external partners (universities, competitors, consumers, etc.), 

forming relevant connections and networks. 

At first glance IPRs and OI seem irreconcilable. That is, open innovation implies a 

willingness to allow knowledge produced within the firm to spill over to others whereas IPR 

protections enable a firm to exclude others from using that knowledge. In spite of this 

contradiction, some of the world’s largest patent holders (firms like Philips NV, IBM, and 

Microsoft) have embraced the open innovation model, and we observe that they do not 

appear to have reduced their patenting activities in response to this shift (Hall, 2010). How 

can they combine openness and intellectual protection? It isn't a paradox? What's the IPRs 

role within the OI model? 

 

 

 

   

  

 

The second purpose is therefore, constitute the connection between Intellectual Property 

Rights and firm's openness, and how these affect each other. 

Once cleared these questions up, the paper will combine both previous targets, trying to 

reveal some valuable information. So, the third and last purpose will be in study, the 

KNOWLEDGE 
Protect Share Open 

Innovation 
IPRs 

Paradox 

Paradox 

Figure 2: Paradox relation 
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variability relations between IPRs and openness when is taken into account the firm's 

environment. 

This paper is structured as follows. Section two covers the theoretical framework, including a 

presentation of the state-of-the-art literature regarding IPRs, firm's environment and OI. It 

also discloses the analysis model, which includes the overall purpose specified in three 

research questions, and some hypotheses. Section three presents the survey methodology and 

illustrates the constructs used. Finally, results, discussion, conclusion, and contributions are 

evaluated in section four, five, six, and seven respectively.  

  



 4 

2. THEORETICAL FRAMEWORK 

2.1 INTELLECTUAL PROPERTY 

We need to start by clarifying what intellectual property is and is not, because not all the 

ideas are protectable as IP, and many ideas that might be protectable are not protected (Figure 

3). Intellectual property refers to the subset of ideas that are novel, are useful, have been 

reduced to practice in tangible forms, and have been managing according to the law 

(Chesbrough, 2006a). 

 

 

 

 

 

 

 

 

 

After understanding that, we can start defining the Intellectual Property Rights (IPRs), which 

are legal rights that protect creations and/or inventions resulting from intellectual activity in 

the industrial, scientific, literary or artistic fields. The most common IPRs include patents, 

copyrights, design rights and trademarks.  

§ A patent is a set of exclusive rights granted by a sovereign state to an inventor or 

assignee for a limited period (usually 20 years) of time in exchange for detailed public 

disclosure of an invention; considering that an invention is a solution to a specific 

technological problem, and is a product or a process (WIPO, 2008). 

 

Figure 3: Ideas and intellectual property (Chesbrough, 2006a) 
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§ Industrial design right protects the aesthetic or ornamental aspect of an object. This 

protects solely the non-functional features of an industrial product and does not 

protect any technical features of the object to which it is applied (ESA, 2014a). 

Generally, the period of protection granted lasts from 10 to 25 years. 

 

§ A trademark is a distinctive sign that identifies certain goods or services as those 

provided by a specific person or organisation, thereby distinguishing them from those 

of other organisations. Trademarks are intended to reduce information and transaction 

costs in the marketplace by allowing customers to identify the nature and quality of 

goods and services before purchasing (EPO & OHIM, 2013a).  

 

§ Copyright is a legal term used to describe the rights that creators have over their 

literary and artistic works. Works covered by copyright range from books, music, 

paintings, sculpture and films, to computer programs, databases, advertisements, 

maps and technical drawings (WIPO, 2014a). Protection is generally immediate at the 

act of creation and requires no formal procedure. The right is valid until 70 years after 

the death of the creator. 

 

 

In the following table (Table 1) the main characteristics of each way of protection are 
exposed. 

 

 

 

 

 

 

 

 

                            

Type of protection Subject matter Application 

Patent 
New, non-obvious, 

industrially applicable 
inventions 

All industries (e.g. 
chemistry, electronics, 

automobiles, engineering, 
etc.). 

Industrial design Ornamental designs All industries 

Trademark Signs or symbols to 
identify goods and services All industries 

Copyright Original work of 
authorship 

Publications, videos, 
photos, broadcasting, etc. 

Table 1: Types of formal protection (ESA, 2014b) 
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Nevertheless, there are additional IP mechanisms categorized as informal IP mechanisms 

(secrecy, lead time, confidentially agreement, etc.), which can also be helpful for the 

organizations with OI strategy. In this study, we will just focus on the formal IP mechanisms, 

without debating which one is more appropriate (to go deeply in this topic see Hall et al., 

2013). 

 

2.2 IPRs AND FIRM'S ENVIRONMENT 

Obviously, after defining the different kinds of IPRs, we can suppose that there are some 

industries that require more protection, and therefore more use of them than others (see e.g. 

regarding patents in Figure 4).  

 

 

In addition, in the figure above is also appreciable how despite the years the number of 

patents in the EPO is quite similar, or even it is growing slightly, which is related with the 

following part of the paper (2.4 IPRS and open innovation). 

 

Figure 4: European patents application by fields (EPO, 2014) 



 7 

According to a recent study by EPO and OHIM (2013a) across EU-countries, more than half 

of European industries (321 out of 615) are considered IPR-intensive; being an IPR-intensive 

industry is distinguished by a high usage of intellectual property rights per employee. Indeed, 

from analysing the study we can extract some examples of IPRs-intensive industries that 

reflect the diversity. 

Patent-intensive industries: 

§ Manufacture of basis pharmaceutical products. 

§ Manufacture of chemical products. 

§ R&D of biotechnology. 

Trademark-intensive industries: 

§ Manufacture of basis pharmaceutical products. 

§ Manufacture of wine from grapes. 

§ R&D of biotechnology. 

Design-intensive industries: 

§ Manufacture of watches and clocks. 

§ Manufacture of electric lighting equipment. 

§ Manufacture of sport goods. 

Copyright-intensive industries: 

§ Book publishing. 

§ Publishing of directories and mailing lists. 

§ Publishing of newspapers. 

 
As this study displays with reference to these examples, most part of the industries are 

intensive in more than one type (e.g. R&D of biotechnology). This observation agrees with 

the theory exposed by Gambardella & Giarratana (2013), saying that the usage of one form of 

IP drives to the acquisition of complementary forms of IP. 
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Furthermore, in spite the fact that the results of the study exhibit a strong economy 

dependency in IPRs (see Figure 5), the reality is even higher, as the impact produced by the 

complementary industries to IPRs-intensive industries was not took into account. 

Going back to the importance of IPRs in today's economy, Figure 5 is illustrating some 

indicators of the contribution of IPR-intensive industries in Europe and in the USA (to study 

deeply IPRs economy impact in USA, see ESA & USPTO, 2012) 

 

 

 

 

 

 

 

 

 

As it will be expected, the results across EU and USA are quite similar. This reflects two 

things: firstly, a similar economies structure and level of development in both; and secondly, 

the importance of the IP in today's world economy.  

Once this study has been analyzed, and consequently with it, we want to emphasize that the 

effectiveness of IPRs is linked to the specific firm's-environmental characteristics. As a 

result, technology, R&D processes, one's market nature, firm's properties, and other factors 

involved will define the best use of these protection mechanisms. Of course, it does not mean 

that there are not some industries in which use IPRs have no sense. 

However, the extension limitation in this paper does not allow the study of all these variables. 

Therefore, the paper will conceptualize firm's environment in two different dimensions: 

business and technology environment. 

Figure 5: IPRs contribution in today’s economy, EPO&OHIM (2013b) 
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The business environment mainly follows the approach of Chesbrough (2006b), who identify 

the shortening product life cycle and the rising cost of technology development, as firm's 

catalyst to change from close to open innovation approach (which is related with the 

following section 2.3).  

The technological environment follows the approach of Chesbrough (2006b) and Gassman 

(2006), pointing to technology as a basic pillar to adopt an OI strategy (which is related with 

the following section 2.3). 

 

2.3 OPENNESS BACKGROUND 

Open innovation has become one of the hottest topics nowadays. A search in Google Scholar 

on open innovation provides over 2.8 million hits, but what does open innovation means? 

According to Chesbrough (2006a, pp. xxiv), open innovation is “a paradigm that assumes 

that firms can and should use external ideas as well as internal ideas, and internal and 

external paths to market, as the firms look to advance their technology”. This paradigm may 

be 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, 

et al., 2006, pp. 2).  

Figure 6 presents the differences between the closed and the open innovation model. 

 

Figure 6: Closed VS Open Innovation (Chesbrough, 2006a) 
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In this way, open innovation can be understood as the antithesis of the traditional vertical 

integration model (closed innovation), where R&D activities lead to internally developed 

products that are then distributed by the firm (Chesbrough et al., 2006). 

In reference to Chesbrough (2006a), Table 2 shows the differences between closed and open 

innovation. 

 

 

Despite the variety of ways to conceptualise firm's openness as Dahlander & Gann (2010) 

prove in their study; this paper will do it along three dimensions: partner, phase and content 

variety.  

The partner dimension follows the approach of Laursen & Salter (2006), which defines 

openness in terms of breadth and depth. The breadth identifies the external knowledge source 

(suppliers, customers, R&D centres, universities, etc.); and the depth measures the intensity 

in the partnership. 

CLOSED INNOVATION OPEN INNOVATION 

The smart people in our field are working for 
us. 

Not all the smart people are working for us. 
Need of working also with people outside the 
company. 

The profit from R&D must be discovered, 
developed, and shipped by us. 

Both internal and external R&D are important 
and have value. 

If we discover it ourselves, we will introduce 
it to the market in the first place. 

We don't have to discover something to take 
profit from it. 

The company that gets innovation to the 
market first wins. 

The business model is more important than 
getting to the market first 

The creation of the most and the best ideas in 
the industry is the target. 

The best use of internal and external ideas is 
the target. 

We should control our IP, so that our 
competitors don't profit from our ideas. 

We should profit from other's use of our IP, 
and we should buy other's IP whenever it 
advanced our own business model. 

Table 2: Closed innovation and open innovation comparison 
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The phase dimension covers the different phases in which the collaboration takes place on the 

innovation process: idea generation, experimentation, engineering, manufacturing and 

commercialization (Lazzarotti et al., 2011). 

The third dimension involves what the partner contributes with. The study follows: the work 

of Azadegan & Dooley (2010) regarding new technologies, products and markets; Oh & 

Rhee (2010) in the technological and productive capabilities; and Wu et al. (2006) in the 

supply chain management capabilities. 

 

2.4 IPRs AND OPEN INNOVATION 

According to Lichtenthaler (2011) and Chesbrough (2006a), the concept of open innovation 

has recently gained a widespread attention, as many firms have shifted to an open innovation 

model, using a wide range of external actors and sources to help them achieve and sustain 

innovation.   

Traditionally, industrial firms developed new knowledge for their own products internally 

(Ahlstrom, 2010; Wyld, 2010; Wyld & Maurin, 2009). Under this closed innovation frame, 

IPRS were used mainly in the industry in a defensive way to protect these internal researches 

that able the company to develop and commercialize new products. Nevertheless, in recent 

years, the ‘do-it-yourself’ mentality in innovation management became outdated (Gassman, 

2006). 

Consequently, firms across industries started to actively commercialize their knowledge, 

either exclusively or in addition to using it internally for their own products (Lichtenthaler, 

2011). As a result, managing IP properly has become a crucial matter for companies who 

have an OI strategy, and IPRs have acquired a new proactive role (Chesbrough et al., 2006). 

Initially, IP protection methods and OI seem to be paradoxically opposite to each other, as the 

first one protects knowledge whereas the second one requires sharing it. Despite that, many 

scholars argue that to take profit on one hand to the exchange of knowledge that gives OI, it 

is necessary on the other hand protect part of it (Lauren & Salter, 2013; Hall, 2010). Indeed, 

the application of protection mechanisms ensures that firms do not lose the possible 
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competitive advantage they might have under an open innovation system (Hall, 2010; Cohen 

et al., 2000). 

The following bullets are displaying the common uses of IPRs in firm's OI strategy (Hall, 

2010; Chesbrough, 2006b; Enkel et al., 2009). 

§ To negotiate cross licence with others who hold complementary knowledge 

§ To publish/donate to encourage the knowledge development that otherwise would not 

be explored 

§ To commercialize (licenses, patent transactions, etc.) 

§ To exclude/block rival firms 

These revelations break the possible paradox relation that could be understood, and connect 

the successfulness in OI with a good management of IPRs. 

In addition, to justify that IPRs and OI are closely linked, the figure below displays the 

number of patents, designs and trademarks collected by WIPO during the last years. As we 

can see, there is not a reduction in the IPRs firm's use, as a possible incompatibility between 

them and open innovation would suggest. Moreover, (as well as in Figure 4) an increasingly 

use of them is observable. 

 

 

 

 

 

 

 

 

 Figure 7: World IPRs statistics, (WIPO, 2014b) 

Note: 2012 trademark's value was not available yet in the WIPO database. 
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Despite the benefits that IPRs can give to organizations that have an OI strategy, there are 

also some costs and risks that have to be taken into account. Thus, according to Bessant & 

Tidd (2011), the following bullets are presented: 

§ Cost of search, registration and renewal 

§ Need to register in various national markets 

§ Full and public disclosure of your idea 

§ Need to be able to enforce 

Once revealed that, we would end this section highlighting that despite an OI trend is 

observed around the world, this is not an imperative for every company (Gassmann, 2006), 

and in this study we only analyse the relations between IPRs and openness, without debating 

what kind of approach has to be taken by organizations. 

 

2.5 ANALYSIS MODEL AND RESEARCH QUESTIONS 

The analysis model proposed is illustrated in Figure 8. 

 

 

 

 

 

 

 

Figure 8: Analysis model 

Business environment 

Technology environment 

IPRs 

RQ1 
 

Partner variety 

Phase variety 

Content variety 

RQ2 

OPENNESS
S 

RQ3 
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The figure 8 illustrates the research questions of the study: 

 
§ RQ 1: How does the environment relate to IPRs within a firm? 

§ RQ 2: How do IPRs relate to firm's openness with regards to partner, phase, and 

content? 

§ RQ 3: How does firm's environment affects to IPRS-firm's openness relationship? 

 

2.6 HYPOTHESES  

In relation with the analysis model and the theoretical framework, we want to highlight the 

following main points of our study. 

On one hand, according to Chesbrough, (2006b) there is a connection between the rising cost 

of technology development and shorter product life cycles with the firm's necessity to open 

the innovation process. This happens because, these environment characteristics force 

organizations to work each other (cooperation, collaborations, alliances, licensing, etc.); 

partnership that is also propitiate for the technology intensity (Grassman, 2006; Chesbrough 

2006b). 

On the other hand, is obviously that IPRs are a method used today to deal with relationships 

among organizations, giving support to a "market for ideas", knowledge and technology 

transfer (Arora et al,. 2001). 

Considering the above, we can develop the following hypotheses: 

H1: Rising costs of technology development and shortening product life cycles drives firms 

to use IPRs 

H2: The technology intensity within an industry implies the use of formal intellectual 

protection mechanisms in a firm. 

Open Innovation is a paradigm based on the flow of ideas, and therefore on knowledge 

transfer among firms (Chesbrough, 2006a), whereas IPRs enable a firm to exclude others 
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from using its knowledge  (Hall, 2010). However, the flow of knowledge requires protection 

to guarantee not losing the benefits of openness (Hall, 2010; Cohen et al., 2000). 

Regarding the above statements, the following hypothesis is suggested: 

H3: There is a positive relationship between the openness factors (partner, phase, and 

content) and the use of IPR. 

Finally, combining the three previous hypotheses, we can infer that: 

H4: For firms applying OI, a higher environment dynamism increase the positive correlation 

between the openness factors (partner, phase, and content) and the use of IPRs. 
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3. SURVEY METHODOLOGY, CONSTRUCT, AND RESEARCH 

QUALITY 

The reason for choosing survey and not any other method is due to the fact that the data was 

reachable from the university (Högskolan I Gävle) and it had high validity. Moreover the 

survey is done on a broad scale covering different countries and it shows the deep input that 

was put in collecting the data, which made it simpler to comprehend and analyse.  

3.1 METHODOLOGY 

The study is based on a survey of 415 Swedish, Finish and Italian firms (for more details on 

the project, see Manzini et al., 2013). In order to ensure comparable results across the 

nations, common guidelines were used for the survey design and the data collection process 

in accordance with Forza (2002). The 415 firms under analysis, 176 are from Sweden, 87 

from Finland, and 152 from Italy. The number of employees varies between 10 and 56 000, 

with a mean value of 867 employees (standard deviation 4239 and median 50 employees). 

The data was collected by questionnaires distributed via e-mail to the participants. The 

respondents are R&D managers or similar persons knowledgeable about open innovation. All 

answers are measured by perceptive seven-point Likert scales, which range from 1 (not at all) 

to 7 (very high extent). In addition, the respondent could choose "do not know". 

The complete questionnaire covers questions on strategy, context (size, industry, etc.), 

openness, relational factors (collaboration modes) and performance. However, this paper will 

focus on the IPRs management and OI questions (see questions in appendix). 

3.2 CONSTRUCTS 

The IP regime construct measures the use of the formal protection mechanisms that the firms 

do. Despite the questionnaire covers also some informal protection instruments, we will just 

focus on the formal way in this paper. The exploratory factor analysis revealed that it was 

possible to reduce the four dimensions into one factor: formal intellectual property (Table 3). 

The firm's environment construct captures the determinants factors that characterize the way 

of work as firm with the business and technology environment. The chosen constructs follow 

the study of Chesbrough (2006), which speaks about the growth of the costs of technology 

development” and “the shortening of product life cycle” as determinants of the evolution 
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from the closed to the open approach. The same work and other authors as Gassman (2006), 

also consider the technology as a "cornerstone" to understand this shift. 

To appreciate shifting relations between a dynamic and static firm's environment, two 

clusters are built, which results of combining business and technology environment 

dimensions (see table 3). 

 

FIRM'S ENVIRONMENT TYPE: DYNAMIC STABLE ALL 

Number of firms (N) 241 174 415 

Q20 (1) 
Mean 5.02 3.81 4.52 

SD 1.30 1.47 1.49 

Q20 (2) 
Mean 4.76 3.68 4.30 

SD 1.49 1.73 1.68 

Q20 (3) 
Mean 4.57 3.90 4.29 

SD 1.54 1.79 1.68 

Q20 (4) 
Mean 4.59 4.05 4.36 

SD 1.49 1.74 1.62 

Q21 (1) 
Mean 4.66 2.83 3.89 

SD 1.35 1.25 1.59 

Q21 (2) 
Mean 4.31 2.36 3.49 

SD 1.40 1.13 1.62 

Q21 (3) 
Mean 5.98 3.66 5.01 

SD 0.91 1.36 1.60 

Q21 (4) 
Mean 5.30 2.96 4.32 

SD 1.11 1.72 1.62 

Q21 (5) 
Mean 4.63 2.38 3.69 

SD 1.42 1.19 1.73 

Q21 (6) 
Mean 5.40 3.03 4.41 

SD 1.16 1.25 1.68 
 

Table 3: Cluster results  

 



 18 

The measurement of openness is done in three dimensions: partners (the who), phases (the 

when) and contents (the what). 

The partner constructs measures breadth (which partners the firm collaborate with in open 

innovation) and depth (intensity in collaboration). This approach is adapted from Laursen & 

Salter (2006). After an exploratory factor analysis, the eight partners were reduced to two 

factors: academic/public partners and value chain partners (see Table 4). The last two items, 

competitors and companies in other industries, were discarded, as they scored low and 

similarly in both factors. 

The phase constructs captures intensity in collaboration along the innovation process, from 

idea generation to commercialization, following the Lazzarotti et al. (2011) approach. The 

factor analysis concluded that the five phases could be reduced to three factors: early phase, 

implementation and commercialization. 

The content construct specifies what the partner contributes, in other words, its role as a 

partner. The chosen constructs are based on studies in supplier innovativeness done by 

Azadegan & Dooley (2010), Oh & Rhe (2010) and Wu et al. (2006). The exploratory factor 

analysis revealed that it was possible to reduce the eight dimensions into two factors: new 

product/process and supply chain management (SCM) capabilities. The item access to new 

markets was removed, as it scored more or less the same in both factors. 
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Table 4: Factor analysis (IPRs-openness)  

Innovation 
intermediaries  .633       

Government 
agencies  .799       

Customers   .758      

Suppliers   .810      

Consumers   .633      

(Competitors)         

(Companies in 
other industries)         

Phases  

Idea generation    .837     

Experimentation    .856     

Engineering     .749    

Manufacturing     .873    

Commercialization      .95   

Content  

Advanced 
technologies       .824  

Innovative 
products       .829  

Innovative 
processes       .764  

(Access to new 
markets)         

Reliable delivery        .781 
SCM 
responsibility        .825 

Project 
management 
capability 

       .802 

Improvement 
capability        .716 

 IPRs Partners Phases Content 
Variance 
explained 59.70% 29.1% 28.6% 33.9% 27.2% 20.8% 37.2% 30.6% 

Cronbach's alpha .774 .628 .613 .691 .584 - .779 .822 
N 415 415 415 415 415 415 415 415 
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3.3 RESEARCH QUALITY 

In order to evaluate quality in research it is necessary to be familiar with two terms: 

reliability and validity. 

 

Reliability refers to the fact that significant results must be inherently repeatable.  The study 

was carried out in an organized and well-documented way, with reliable sources of 

information as books, scientific articles, Internet web pages with date limitation etc. The 

questionnaire data came from a reliable previous project (Manzini	  et	  al.,	  2013), where the 

information was gathered by email, and the respondents were R&D managers or persons with 

knowledge about OI. However, the research objects cover developing areas, which increase 

the difficult to repeat this study with exactly the same results. Regarding the statistical 

calculations presented, they were obtained using a reliable software program: IBM SPSS 

Statistics. 

 

Validity is described as the degree to which a research study measures what it intends to 

measure. Here, two different aspects need to be separated: internal validity and external 

validity. 

 

§ Internal validity is a measure, which ensures that a research follows the principle of 

cause and effect. The questions employed in this paper were analysed and selected 

consciously from a complete questionnaire, in order to ensure that they are relevant 

for our purpose. In addition, the approaches taken are clearly specified and based on 

trustworthy authors. In this way, this gives support for the internal validity. 

 

§ External validity is about generalization of the research's results, in other words, if the 

findings of the study can be assumed for a wider population beyond the actual 

research. Regarding that, this document used data samples collected across different 

nations (Sweden, Finland, and Italy), as well as a large number of participants (415 

manufacturing firms). This gives good support for the external validity.  
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4. RESULTS 

4.1 IPRs AND FIRM'S ENVIRONMENT 

Table 5 displays the correlation between IPRs and the firm's business environment. The 

overall results exhibit significant correlation between IPRs and two variables: the increasing 

technology development cost and the shorter product life cycles. However, the other two 

business environment variables don't present relationships, with the exception of industrial 

design rights. 

 

  IP1 IP2 IP3 IP4 Ba1 Ba2 Ba3 Ba4 

IP1 Patents 1        

IP2 Designs .493** 1       

IP3 Trademarks .482** .478** 1      

IP4 Copyright .396** .477** .448** 1     

Ba1 
Increasing 
technology 
develop cost 

.120* .156** .151** .152** 1    

Ba2 
Shorter 
product life 
cycle 

.087 .148** .130** .162** .345** 1   

Ba3 
Uncertain 
customers 
preferences 

.005 .134** .050 .067 .178** .381** 1  

Ba4 
Unpredictable 
changes 
preferences 

.010 .138** .048 -.012 .160** .366** .633** 1 

Note: Significance levels: * p<0.05; ** p<0.001. n=415. 
Table 5: Correlation between IPRs and business environment (n=415) 

 

In Table 6, the correlation between IPRs and firm's technology environment is exposed. The 

outcomes show highly significant correlation between both, emphasizing the role of 

industrial design rights. In contrast, it is appreciable as copyrights have the weakest 

interrelationship. 
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Note: Significance levels: * p<0.05; ** p<0.001. n=415. 
Table 6: Correlation between IPRs and firm's technology environment. 

 

In addition, both (table 5 and 6) charts show the existing correlation among the different 

formal IP protection mechanisms, which is not very useful for this study, but deserves 

mentioning. 

 

 

 

 

  IP1 IP2 IP3 IP4 Bb1 Bb2 Bb3 Bb4 Bb5 Bb6 

IP1 Patents 1          

IP2 Designs .493** 1         

IP3 Trademarks .482** .478** 1        

IP4 Copyright .396** .477** .448** 1       

Bb1 Breakthroughs 
in industry .182** .239** .083 .183** 1      

Bb2 Rapidly 
technology 
change 

.121* .293** .106* .133** .564** 1     

Bb3 Observation 
of technology 
development 

.147** .243** .097* .132** .473** .501** 1    

Bb4 Increasing of 
complexity .153** .207** .089 .194** .506** .527** .640** 1   

Bb5 Mixture of 
Scientific 
disciplines 
and 
technology 

.211** .192** .143** .269** .538** .525** .556** .619** 1  

Bb6 Necessity of 
monitoring 
technology 

.160** .221** .137** .239** .501** .510** .662** .637** .663** 1 
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4.2 IPRS AND FIRM'S OPENNESS 

Table 7 displays the correlation between IPRs and the three dimensions of openness (partner, 

phase, and content). The overall results exhibit an important correlation, especially with 

Academic/Public partners and in the early phases. As an exception the IPRs seem not to play 

an important role during the implementation phase. 

 
  IPR Pa1 Pa2 Ph1 Ph2 Ph3 Co1 Co2 

IPR IPRs formal 1        

Pa1 Academic/ Public 
partner .287** 1       

Pa2 Value chain 
partner .149** 0 1      

Ph1 Early phase .221** .384** .196** 1     

Ph2 Implementation .091 .090 .287** 0 1    

Ph3 Commercialization .163** .152** .150** 0 0 1   

Co1 New 
product/process .120* .181** .264** .101* .207** .312** 1  

Co2 SCM-capabilities .146** .324** .189** .363** .178** .019 0 1 

Note: Significance levels: * p<0.05; ** p<0.001. n=415. 
Table 7: Correlation for regression variables (IPRs-openness) 

 

 

4.3 IPRS AND FIRM'S OPENNESS AFFECTED BY FIRM'S ENVIRONMENT 

In Table 8 is presented the correlation between IPRs with the three dimensions of openness, 

but under a stable firm's environment. The outcomes show a strong IPR's interrelationships 

with partners: Academic/Public and Value chain partners; with the early phases; and, with the 

SCM capabilities. In contrast, it is observed that there is a weak correlation regarding 

commercialization and new product/process. 
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  IPR Pa1 Pa2 Ph1 Ph2 Ph3 Co1 Co2 

IPR IPRs formal 1        

Pa1 Academic/ Public 
partner .348** 1       

Pa2 Value chain 
partner .255** -.091 1      

Ph1 Early phase .257** .356** .158* 1     

Ph2 Implementation .142 .111 .335** -.035 1    

Ph3 Commercialization .077 .157* .236** .037 -.105 1   

Co1 New 
product/process .090 .120 .250** .059 .193* .280** 1  

Co2 SCM-capabilities .259** .255** .144 .282** .130 -.022 -.084 1 

Note: Significance levels: * p<0.05; ** p<0.001. n=415. 
Table 8: Correlation for regression variables (IPRs-openness, Stable firm's environment) 

 

The Table 9 display the correlation between IPRs and the three dimensions of openness, but 

under a dynamic firm's environment. The results exhibit a significant correlation with 

Academic/Public partners, early phases and commercialisation. However, is detected an 

absolutely really sluggish correlation with regards to value chain partners, implementation, 

and new product and processes. In addition, it is surprising the little negative correlation with 

SCM capabilities. 

 

  IPR Pa1 Pa2 Ph1 Ph2 Ph3 Co1 Co2 

IPR IPRs formal 1        

Pa1 Academic/ Public 
partner .193** 1       

Pa2 Value chain 
partner .024 -.001 1      

Ph1 Early phase .132* .352** .168** 1     

Ph2 Implementation .024 .047 .230** -.009 1    



 25 

Ph3 Commercialization .208** .140* .082 -.040 .077 1   

Co1 New 
product/process .097 .184** .247** .085 .203** .329** 1  

Co2 SCM-capabilities -.018 .303** .155* .349** .188** .028 -.004 1 

Note: Significance levels: * p<0.05; ** p<0.001. n=415. 
Table 9: Correlation for regression variables (IPRs-openness, Dynamic firm's environment) 
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5. DISCUSSION    

The first research question was how the firm’s environment affects the use of formal 

intellectual property protection mechanisms. Regarding that, the study distinguishes two 

dimensions, the first one with reference to the business environment, and the second one with 

the technology environment. 

The overall results in the first dimension showed a common use of IPRs across 

manufacturing organizations that have two characteristics: 

§ An increasing technology development cost. 
 

§ Shorter product life cycles. 

 
This extended use of IPRs to "fight" against these environmental conditions confirms 

Chesbrough's vision (2006b), who states that companies are forced to open up their 

innovation process through actions (licensing, alliances, cooperation, etc.) that involve IP 

mechanisms in order to share costs and reduce time to market. Otherwise, firms are not able 

to get returns of their innovation investment, given that the combination of rising cost and 

shortening market windows compresses the economics of investing in innovation. In this 

way, the first hypothesis considered (H1) is supported. 

 

Concerning the second dimension, the results exhibit a significant correlation between 

technology aspects and formal IP protection mechanisms, which reveals a widespread use of 

IPRs in firms within an intensive technological sector. Not surprisingly, considering that as 

some scholars argue (Lauren & Salter, 2013; Hall, 2010), take profit of the 

knowledge/technology exchange flows that gives you an OI strategy without losing 

competitive advantages, requires protection mechanisms. Consequently, the second 

hypothesis (H2) is true. 

In this way, under OI frame, this study might help to clarify the need to manage IPRs suitably 

in sectors specially linked with knowledge/technology trade.   

Going back to the overall results, they display how Industrial design rights are the most used 

followed by patents and copyrights. In contrast, trademarks seem not to be a powerful 
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mechanism to use inside technology dynamic sectors, perhaps because this mechanism tries 

to identify the nature of goods and services to the customers.  

 

The second research question was how the IP protection system relates to firm's openness? 

In the first dimension, partner variety, the results (see Table 7) reveal a strong correlation 

between IPRs and academic/public partners (universities and R&D centres, innovation 

intermediaries, government agencies). At the same time, the relation with value chain 

partners (consumers, customers and suppliers) is not irrelevant. This shows and proves how 

formal IP mechanisms support partnership (Area et al., 2011), and might expose once more, 

the need to manage IPRs properly to get success in an OI strategy, where work with different 

sources is the imperative. 

Regarding the phases, the formal IP protection mechanisms are mainly used in the early 

phases (idea generation and experimentation) and commercialization. This states perfectly the 

IPRs role in an OI firm's strategy; on the one hand, allowing the acquisition or inclusion of 

knowledge/technology from external partners in the early phases; and on the other hand, 

shield knowledge/technology during the commercialization in order to take profit from 

trading or prevent external agents access, without losing competitive advantages that might 

be obtained (Hall, 2010; Cohen et al., 2000). In this way, these results permit understand 

better the non-existence of paradox between protection and transference of ideas in OI, 

reflecting the possible and recommended combination of both actions to get successful. 

In contrast, the paper reveals a scarce impact of IPRs during the implementation phases 

(engineering and manufacturing), as might be guess, due to the know-how and the core 

competences involve these phases of the innovation funnel, and the IPR's use almost has no 

sense. 

The results of the content dimension, express the non-irrelevant connection between IPRs and 

what the external agent provide. Although there is not an appreciable and clear pattern (the 

IPRs use seems multifaceted here), it is inferred that the SCM capabilities (project 

management capability, improvement capability, etc.) require more support of formal IP 

protection under an OI frame. 
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Consequently, the paper reveals a positive relationship between openness factors (partner, 

phase, and content) and IPRs, demonstrating the truthfulness of the third hypotheses (H3) 

suggested. 

 

The last research question involved how firm's environment affects to IPRs-Firm's openness 

relationship? 

For this purpose, the study distinguishes between stable and dynamic firm's environment 

through the construction of two clusters (see table 3). 

Comparing both results, is appreciable a general reduction of IPRs correlation with the 

openness factors (partner, phase, and content) when firm's environment turns more dynamic. 

To visualize better these shifts, the following table is presented: 

 

 

 

 

 

 

 

 

 

Table 10: Correlation variation for regression variables (IPRs-Openness, from Stable to Dynamic 
environment) 

 

Analysing the table, the overall results show that the increase in environmental dynamism 

cause a correlation reduction between IPRs use and firm's openness. Consequently, the fourth 

hypothesis (H4) is unsupported, and seems to exist environmental characteristics that limit 

the IPRs use in OI. 

 IPRs-Firm's openness 
correlation 

Academic/Public partners ↓ 

Value chain partners ↓↓ 

Early phases ↓ 

Implementation ↓ 

Commercialization ↑ 

New product/process = 

SCM capabilities ↓↓ 

↓ Little reduction 

↓↓ Big reduction 

↑ Little increase 

= No change 
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In this way, the paper demonstrates the existence of a linear negative correlation between 

IPRs use and firm's openness when firm's environment goes from stable to dynamic 

conditions. However, further quantitative studies involving large samples in various 

industries and countries are needed, as the study might show a curvilinear relationship (see 

Figure 9), because, in a completely stable environment, the grade of innovation is almost 

non-existent, and therefore no need to use IPRs. 

  

 

 

 

 

Figure 9: Possible evolution of the correlation (from stable to dynamic firm's environment) between 

IPRs and firm’s openness 

 

 
 

Survey data 

    

Mean	  value Mean	  value 

Area analysed 

 

Data needed to prove 
curvilinear relationship  
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Going deep in the results, the correlation increase during the commercialization deserve 

special attention, as it proves how dynamic industries are more populated by organizations 

that survive doing R&D activities (Arora et al., 2001), and selling their findings later (for 

which they need IPRs). In contrast, the significant reduction use of IPRs along the other 

openness factors, reveals two issues: firstly, the necessity to certain stability for using IPRs as 

a tool in OI; and, secondly, how companies balance time and cost before going to formal IP 

protection. Indeed, this fact could explain the extend use of informal protection mechanisms 

argued by Hall et al. (2013). Hence, further studies regarding that should be done. 
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6. CONCLUSION 

This paper, based on a survey of R&D managers and other similar job positions in 415 

Swedish, Finish and Italian companies, reveals how certain environmental characteristics 

(increasing development technology costs, shortening product life cycles, and technology 

intensity) trigger a common use of IPRs across firms. 

Regarding parties, stage, and use involved under a firm's OI strategy, the study does not find 

an IP protection mechanisms pattern but shows diversity. However, it presents more 

relevancy during the early phases (idea generation and experimentation), where to acquire 

knowledge and technology is crucial (through agreements, licensing, alliances, etc.); and 

during the commercialization, where protection against losing R&D benefits takes place. 

That fact agrees with Laursen & Salter (2013, pp. 1): "the creation of innovation often 

requires openness, but the commercialization of innovations requires protection". 

In this way, the IPRs proactive role observed among these firms helps to understand the 

combination with OI, justifying the non-existent paradoxical relation that could be deduced. 

As a result, this study supports the conclusions done by Laursen & Salter (2013) and Hall 

(2010), respectively. 

Consequently of the explained above, the paper might help to show that managing IP 

properly is a firm's key point under an Open Innovation strategy (Chesbrough, 2006a).  

Finally, despite formal IP mechanisms that are used in heterogeneous manner across different 

industries, this study concludes establishing a negative linear correlation between IPRs use 

and firm's openness when the firm's environment turns more dynamic. However, the paper 

might infer a curvilinear relationship, which should be proved with further studies. 
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7. CONTRIBUTIONS 

This paper contributes to science by establishing the use of IPRs in firm's openness with 

regards to partner, phase, and content. In addition, it also establishes how the shifts in the 

firm environment modify this relationship, showing how higher environment dynamism 

affects it negatively. However, further studies regarding that should be done, where this paper 

can be used as an introduction to the issue. 
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APPENDIX 1: Questionnaire  
 
Here we include the relevant parts of the questionnaire used in the research. Q10, Q11, Q12, 

are related Partner variety, Phase variety and Context variety respectively. The I.P strategy is 

associated with Q15. Q20 and Q21 are liked with business environment. 

Q10 Please indicate the extent to which your firm has collaborated with the following 

stakeholders in innovation activities over the last 5 years: 

	   Not	  at	  
all	  	  1	  
(1)	  

2	  (2)	   3	  (3)	   4	  (4)	   5	  (5)	   6	  (6)	   To	  great	  
extent	  7	  	  

(7)	  

Don't	  
know	  (8)	  

Universities and 
research centres (1) m  m  m  m  m  m  m  m  

Innovation 
intermediaries (2) m  m  m  m  m  m  m  m  

Government agencies 
(3) m  m  m  m  m  m  m  m  

Customers  (4) m  m  m  m  m  m  m  m  
Suppliers (5) m  m  m  m  m  m  m  m  

Consumers (6) m  m  m  m  m  m  m  m  
Competitors (7) m  m  m  m  m  m  m  m  

Companies operating 
in other industries (8) m  m  m  m  m  m  m  m  

 

Q11 Please indicate the extent to which your firm has collaborated with external partners in 

the following phases of the innovation process over the last 5 years: 

	   Not	  at	  
all	  1	  	  
(1)	  

2	  (2)	   3	  (3)	   4	  (4)	   5	  (5)	   6	  (6)	   To	  great	  
extent	  7	  	  

(7)	  

Don't	  
know	  
(8)	  

Idea 
generation/exploratory 

research (1) 
m  m  m  m  m  m  m  m  

Experimentation (2) m  m  m  m  m  m  m  m  
Engineering (3) m  m  m  m  m  m  m  m  

Manufacturing (4) m  m  m  m  m  m  m  m  
Commercialisation (5) m  m  m  m  m  m  m  m  
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Q12 Please indicate your agreement with the following: “We collaborate with our partners 

while they provide us with the following: 

	   	  Strongly	  
Disagree	  
1	  (1)	  

2	  	  (2)	   3	  	  (3)	   4	  	  (4)	   5	  	  (5)	   6	  (6)	   Strongly	  
Agree	  7	  	  

(7)	  

Don't	  
know	  (8)	  

Access to 
leading edge 
of technology 

(1) 

m  m  m  m  m  m  m  m  

Innovative 
products 
and/or 

services (2) 

m  m  m  m  m  m  m  m  

Innovative 
processes  (3) m  m  m  m  m  m  m  m  

Opening up 
new markets 

(4) 
m  m  m  m  m  m  m  m  

Reliable 
deliveries (5) m  m  m  m  m  m  m  m  

System 
responsibility 
(supply chain 
management 

capability) (6) 

m  m  m  m  m  m  m  m  

Project 
management 
capability (7) 

m  m  m  m  m  m  m  m  

Improvement 
capability (8) m  m  m  m  m  m  m  m  
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Q15 Please indicate the extent to which your company uses the following intellectual 

property protection mechanisms when collaborating with external partners in innovation 

activities: 

	   Not	  at	  
all1	  (1)	  

2	  (2)	   3	  (3)	   4	  (4)	   5	  (5)	   6	  (6)	   To	  great	  
extent	  7	  

(7)	  

Don't	  
know	  (8)	  

Patents (1) m  m  m  m  m  m  m  m  
Industrial Design 

rights (3) m  m  m  m  m  m  m  m  

Trademarks (5) m  m  m  m  m  m  m  m  
Trade secrets (6) m  m  m  m  m  m  m  m  
Non disclosure 
agreements and 
other contractual 
agreements (e.g. 

joint 
development 

agreements) (7) 

m  m  m  m  m  m  m  m  

Copyrights (8) m  m  m  m  m  m  m  m  
Product 

complexity (10) m  m  m  m  m  m  m  m  

Lead times (11) m  m  m  m  m  m  m  m  
 

Q20 Please indicate your agreement with each of the following statements with respect to 

your firm’s business environment: 

	   Strongly	  
Disagree	  
1	  (1)	  

2	  (2)	   3	  (3)	   4	  (4)	   5	  (5)	   6	  (6)	   Strongly	  
Agree	  7	  

(7)	  

Don't	  
Know	  
(8)	  

Increasing technology 
development cost (1) m  m  m  m  m  m  m  m  

Shorter product life 
cycles (2) m  m  m  m  m  m  m  m  

Customer/consumer 
product demands and 
preferences are highly 

uncertain (3) 

m  m  m  m  m  m  m  m  

It is difficult to 
predict changes in 

customer/consumer 
needs/preferences (4)  

m  m  m  m  m  m  m  m  
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Q21 Please indicate your agreement with each of the following statements with respect to 
your firm’s technology environment: 

	   Strongly	  
Disagree	  1	  

(1)	  

2	  (2)	   3	  (3)	   4	  (4)	   5	  (5)	   6	  (6)	   Strongly	  
Agree	  7	  (7)	  

Don't	  
Know	  (8)	  

A	  large	  number	  of	  
new	  product	  ideas	  
have	  been	  made	  
possible	  through	  
technological	  

breakthroughs	  in	  our	  
industry	  (1)	  

m  m  m  m  m  m  m  m  

	  
The technology in our 
industry is changing 

rapidly (2)	  

m  m  m  m  m  m  m  m  

	  
Closing	  observing	  the	  

technological	  
development	  is	  

important	  for	  long-‐
term	  success	  in	  our	  

industry	  (3)	  

m  m  m  m  m  m  m  m  

	  
In	  our	  industry	  
complexity	  and	  

intersectoral	  nature	  
of	  new	  technologies	  
is	  increasing	  (4)	  

m 	   m 	   m 	   m 	   m 	   m 	   m 	   m 	  

	  
In	  our	  industry	  the	  
cross-‐fertilization	  of	  
scientific	  disciplines	  

and	  fields	  of	  
technology	  is	  high	  (5)	  

m 	   m 	   m 	   m 	   m 	   m 	   m 	   m 	  

	  
In	  our	  industry	  there	  
is	  the	  necessity	  of	  
monitoring	  a	  
spectrum	  of	  

technologies	  (6)	  

m 	   m 	   m 	   m 	   m 	   m 	   m 	   m 	  

 

 


