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ABSTRACT 

 
Through open innovation strategies, companies could access to external knowledge and technology 
with its own innovation process to create value for customers. To the best of our knowledge after 

systematic review of prior empirical studies regarding to open innovation, several problems identified 
such as the direct relationship between open innovation and innovation performance has been largely 
neglected, or mainly focuses on investigating the effect of inbound processes on performance, while 
the effect of outbound and the coupled process of open innovation was overlooked. Prior studies 
measured open innovation with external sources of knowledge to estimate only how much open 
innovation adopted, however cannot find more details about different kind of adoption (inbound, 
outbound, coupled). Hence, this article focuses on the identifying the different open innovation 
activities in three-core process of open innovation paradigm. And then show the effect of open 

innovation activities on four types of innovation (product, process, services, and marketing) as well as 
innovation focus (radical and incremental). Subsequently, a conceptual framework is proposed. Our 
study contributes to the technology and innovation management literature by providing new insights on 
how different open innovation activities could enhance innovation performance. For researchers, the 

framework clarifies the contributing practices of open innovation in three core processes and its 
impact; it provides opportunities for researchers to validate and test the framework. Validation results 
will further contribute to knowledge in innovation management and its role in corporations. 
KEY WORDS: Open innovation, Radical Innovation, Incremental Innovation, Strategies, conceptual 

model 

 

INTRODUCTION 

 

By adopting innovations over time, organizations intend to adjust their external and internal 
functions so they can respond to environmental demands, operate efficiently and effectively, and 
maintain or improve their performance [1]. Nonetheless, innovation performance is critical to firms’ 

success and survival, and the innovating company should actively access and integrate external 
knowledge and technology with its own innovation process to create value for customers. Innovation 
research focuses variously on innovation as a strategy [2], a process [3, 4] or an outcome [5]. One 
process touted as important to improving innovation outcomes is open innovation; in theory, firms 

adapting open innovation activities should be able to support innovation outcomes [6]. In modern 
innovation management, open models for systematic innovation have been designed to overcome the 
limitations of closed systems. Open models differ from closed systems in their definition of success [7]. 
In open models success not only entails the successful implementation of ideas in the original business 

domain of a company, but also outside that domain [7, 8]. 
Chesbrough defined open innovation as “a paradigm that assumes that firms can and should use 

external as well as internal ideas, and internal and external paths to market, as the firms look to advance 
their technology” [9] and “the use of purposive inflows and outflows of knowledge to accelerate internal 

innovation, and to expand the markets for external use of innovation, respectively” [10]. 
The interest in open innovation has been on the rise in both the industrial and academic 

worlds. The benefits of open innovation have been established in previous case studies and empirical 
research. In recent years, research on open innovation has continuously extended to a variety of scopes, 

indicating a positive response toward open innovation from both companies and researchers [11]. 
Furthermore, open innovation is a phenomenon that has become increasingly important for both 
practice and theory over the last few years. The reasons are to be found in shorter innovation cycles, 
industrial research and the escalating development costs as well as in the dearth of resources [12]. 

Gassmann and Enkel [12] stated that open innovation consists of different strategies in three archetypes 
of open innovation processes. These three aspects of the open innovation process include inbound or 
outside-in, outbound or inside-out and coupled processes. 
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To the best of our knowledge and with a systematic review of prior empirical studies 
regarding open innovation, several problems have been identified. One is the direct relationship 
between open innovation and innovation performance that has been largely neglected, and next, the 
main focus on investigating the effect of inbound processes on performance, whereas the effect of 

outbound and the coupled process of open innovation are overlooked. Open innovation has been 
measured with external sources of knowledge to estimate only to what extent it is adopted, but there are 
no further details about different kinds of implementation (inbound, outbound, coupled). Few 
exceptional studies measured open innovation with different activities, but the measurement of open 

innovation practices was very general as some practices are broadly defined and the list of open 
innovation indicators is probably not complete. Therefore, it is important to investigate several types of 
open innovation activities that may influence the innovation performance of companies in different 
ways. Hence, this study focuses on identifying the diverse open innovation activities in three core 

processes of the open innovation paradigm. Then the effects of open innovation activities on four types 
of innovation (product, process, services, and marketing) as well as innovation novelty (radical and 
incremental) are shown. Subsequently, a conceptual framework is proposed. The paper contains six 
sections. This section introduced a background of the research. In Section 2, the research design is 

discussed. A discussion on open innovation is presented in Section 3. Section 4 represents innovation 
performance and Section 5 provides a discussion of open innovation effectiveness and its link to 
innovation. A set of propositions are offered and a conceptual research framework is recommended for 
further exploration. Finally, Section 6 concludes the paper. 

 

2. Research design 

 

 A systematic literature search is used to conceptualize an open innovation effectiveness 

framework adapted from Bryman [13] approach. In the first step, the research question is defined as a 
means to guide the purpose of the review. The second step establishes the criteria to guide the selection 
of studies through identifying appropriate databases for research context searches and use of relevant 
keywords. The third step synthesizes the literature review with the development of a conceptual 

framework. The research question is: 
RQ: What are the activities and impact of open innovation effectiveness in innovative firms? 

The bibliometric search was intended to cover studies on open innovation adoption published 
between 2003 and March 2014. The second step was to conduct a database search using the search 
term ‘open innovation.’ We used a number of databases (e.g. ISI Web of Science, Ebscohost, Emerald, 
IEEE, Sage, Springer, Proquest) and selected articles that had ‘open innovation’ in the title, keywords 
or abstract. Similarly, the timeframe was restricted to articles published from 2003 onwards, as the 
term ‘open innovation’ was originally coined in 2003. Afterward, the articles were read and footnotes 

and references to other articles were followed. This led to the inclusion of working papers, 
dissertations, and NGO publications. Next, we searched for studies with the keywords ‘external sources 
of innovation,’ which are related to ‘open innovation.’ 

Given the focus on external sources of innovation and open innovation activities, the authors 

manually reviewed abstracts for each of the 286 publications in the sample to specify whether each 
relates to the study and which phase(s) of the process model it discusses (inbound, outbound, and 
coupled). When an abstract was inconclusive or unavailable, the full paper was examined. 

Based on the aim of this state-of-the-art review, a set of three criteria was developed in order 

to select a limited number of comparable studies that would enable us to answer the research question. 
The articles ultimately selected had to meet the following criteria: 
 

2.1 Definition of open innovation 

As open innovation is not a clear-cut concept, it can come in many forms (Huizingh, 2011) 
and the definitions used might be substantially different from ours. In our understanding, open 
innovation encompasses various inbound, outbound, and coupled activities, as defined by Gassmann 
and Enkel [12] and Chesbrough [8], [9]. Therefore we only selected studies that cover all or a 

considerable proportion of these activities, and do not focus on particular subjects, such as user 
innovation or open source. For each study, we analyzed how the term ‘open innovation’ was used in 
the article and whether it corresponds to our definition of open innovation. 
 

2.2 Quantitative-oriented empirical studies 

 Case studies are an important method of advancing research, but large-scale studies are the 
only reliable option if the goal is to validate propositions and theories empirically. Therefore, ‘success 
stories’ based on single organizations had to be excluded, as these single-firm case studies cannot be 
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generalized. Following this logic, multiple-firm case studies with only a small number of cases were 
also excluded [12, 14, 15], as such studies do not provide comparable quantitative data. 
2.3 Firm focus 
 Open innovation was originally introduced as a firm-level concept. van de Vrande, de Jong 

[16] mentioned that 50% of the empirical papers in their sample took the firm as the unit of analysis. 
Therefore, it makes sense for us to focus on this area, which is by far the most extensively covered, in 
order to ensure that our studies are more easily comparable with each other. Thus, we identified 286 
documents in scholarly journals, leaving 80 articles about open innovation that fulfilled the search 

criteria and were analyzed. Of these, 76 articles included some form of inbound open innovation, 21 
had some form of outbound innovation, and 12 articles considered the coupled process of open 
innovation (Appendix 1). 
 

3. Open innovation 

To develop and maintain organization competitiveness and ensure economic success, they 
must steadily improve innovation performance, strive for more innovation and seek new opportunities 
for commercialization [17]. Among the major factors influencing the success and innovation of firms 

include R&D and commercialization based on internal resources [14, 18]. Resources developed 
through internal R&D can act as a powerful barrier preventing potential competitors from entering the 
same market [19]. However, firms face various problems, such as limited time available for R&D and 
rapid market changes arising from fluctuating customer needs [20]. Internal R&D efforts can be 

inefficient and wasteful, in that such efforts require the use of many resources and substantial time, 
making it intractably difficult to capture growth opportunities and manage a firm’s innovation activity 
[20-22]. Consequently, to survive in increasingly competitive markets, companies have begun 
incorporating and collaborating with external sources from other firms for the growth and success of 

their business. This approach to innovation generally makes the boundary between firm and 
environment more porous, turning the former solid boundary into a semi-permeable membrane [19]. 
Therefore, the concept of open innovation suggests that ideas and technology for innovation can 
emerge from outside as well as inside the enterprise [23] to enable companies to reduce fixed costs for 

R&D and allow them to establish new sources of research funding [9, 24].  
Furthermore, the risks from R&D projects, technologies or products can be shared with 

partners or competitors [25], thus positively impacting long-term firm performance and outweighing 
immediate cooperation costs [26, 27]. In this context, van de Vrande, de Jong [16] remarked that 
current innovation surveys, such as the Community Innovation Survey (CIS), mainly focus on R&D 
and innovation investments of enterprises and external networking activities but disregard other open 
innovation practices. Furthermore, [28] stated that typically, studies based on CIS work make 
observations of how many and what types of collaborators/sources firms use. However, they are unable 

to address the questions that our data can, regarding what open innovation activities they engage in, to 
what extent and in what way they do so. 

To the best of our knowledge and following a systematic review of 80 selected empirical 
articles, it was found that the majority of prior studies measured open innovation with external sources 

of knowledge and information (49 studies) to calculate to what extent open innovation was adopted in 
different industries or countries and examine the effect of openness. Nevertheless, 22 studies included 
some form of open innovation practice (activity) indicators, and 9 articles measured both external 
source and open innovation practices (see Appendix 2); however, these activities were very general, 

whereby some practices were broadly defined and the list of open innovation indicators is likely not 
complete or updated. Owing to this issue, an attempt is made herein to delineate an open innovation 
survey that can cover several practices including 36 strategies in more detail. 

Hence, based on prior studies and extensive research in the area of open innovation, 36 open 

innovation practices were identified and categorized in three core-processes as per [12]. These three 
facets of open innovation processes include inbound or outside-in, outbound or inside-out and coupled. 
The inbound process refers to the purposive inflows of knowledge and regards technology exploration 
and innovation activities to capture and benefit from external sources of knowledge. Outbound is the 

process of establishing relationships with external partners with the purpose of bringing ideas to the 
market faster and commercially exploiting technological opportunities. Finally, in the coupled process 
companies combine the inbound (gaining external knowledge) with the outbound processes (bringing 
ideas to market). Moreover, the coupled process refers to co-innovation with complementary partners 

through structured cooperation such as alliances and joint ventures. Table 1 depicts the 36 practices of 
open innovation. 
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Table-1: List of open innovation practices and definitions 
 Practices Definition 

 

 

 

 

 

 

 

 

 

 

 

 

O 
U 
T 
S 
I 
D 
E 
- 
I 
N 
 

1- Purchasing Purchasing licenses, patents or know-how from other firms [12, 29-35]. 

2-Acquisition of machinery Acquisition of new or significantly improved machinery, equipment and software [36]. 

3- Licensing-in Obtaining a right to exploit technologies (IP; patents, copyrights or trademarks) by 
paying royalties to external partners [7, 12, 30-35, 37]. 

4- Venture Capital Providing money from third party investors such as banks or other financial institutions 
[7-9, 34]. 

5- Customer Involvement  Involving customers in innovation processes [12, 16, 30]. 

6- Lead User Involvement  Engaging directly with lead users and early adopters [22, 33, 38]. 

7- Employee Involvement  Using knowledge of employees are not employed at the internal R&D department [14, 
16, 39, 40]. 

8- Consulting Collaborating with external consultants to acquire new knowledge or consulting 
external experts to solve the problems of innovation and information sharing [7, 8, 12, 
30]. 

9- Crowd Sourcing  Making an open online call for a creative idea, problem-solving, evaluation or any other 
type of business issues, and to let anyone (in the crowd) submit solutions [41-45]. 

10- Crowd-funding Using external finance from a large group of people that provides a very small amount 
[46, 47]. 

11- Out Sourcing (Contract 
R&D) 

Contracting out R&D projects or an internal business process to a third-party 
organization [16, 37, 48]. 

12- Technology Sourcing  Outsourcing a task to a large group of people outside the organization to introduce new 
technology solutions [49]. 

13- Technology Scouting Assigning part of firm employees to achieve innovations with differentiation 
characteristics or identifying emerging technologies [50-52]. 

14- Mass Customization Offering to the costumers to personalise (customise) a product online [53, 54]. 

15- Learning Journeys Using learning journeys to pick up important information [51]. 

16- Online Portal for Inter 
Ideas 

Using Online portal to inter ideas to allow others outside the company to submit their 
ideas and innovations [52]. 

17- Merger & Acquisition Buying or combining of different companies and similar entities [25]. 

18- Sharing facilities Sharing facilities with other organizations, inventors, researchers, etc. [55]. 

19- Revers engineering  Capturing new information or knowledge through reverse engineering. 

20- Contract research Providing contract research to other external sources 

 

 

 

 

 

 

 

 

 

 

I 
N 
S 
I 
D 
E 
- 
O 
U 
T 

1- Selling Selling internal technologies (intellectual property; patents, copyrights or trademarks) to 
the market to better profit from them [12, 19, 37, 56]. 

2- Divesting Divesting or selling of firm units [18]. 

3- Licensing-Out Outward licensing the internal technologies or intellectual property (IP) to other firms to 
generates revenues in form of licensing payments, instead of direct commercialization 
[7, 12, 16, 19, 34, 35, 57]. 

4- Spin-Off Starting up new firms drawing on internal knowledge and also with all (or partially) the 
support from the parent company or organization that may include finance, human 
capital, legal advice, administrative services, etc. [7, 16, 19, 30, 34]. 

5- Spin-Out Supporting that employees work with own ideas out of your company [7, 19]. 

6- Grant Back License An agreement for the assignment of intellectual property that obligates a licensee to 
license any improvements made to a licensed technology back to the original 
technology licensor. 

7- Open Source Revealing internal technologies without immediate financial rewards for indirect 
benefits to the company [30, 35, 58]. 

8- Corporate Venture Capital Investing in an external start-up that it does not part of your company. 

 

 

 

 

 

 

 

 

C 
O 
U 
P 
L 
E 
D 

1- Join research  Joint research with universities or public and private R&D institutes or etc. [19, 34, 37, 
48, 59]. 

2- Joint development Joint development with universities or public and private R&D institutes or etc. [19, 34, 
37, 48, 59]. 

3- Joint Purchasing It is cooperation between two or more organizations in a purchasing group in one or 
more steps of the purchasing process by sharing and/or bundling their purchasing 
volumes, information, and/or resources [60-62]. 

4- Joint procurement Joint procurement means combining the procurement actions of two or more contracting 
authorities and there should be only one tender published on behalf of all participating 
authorities. 

5- Joint marketing (Co-
Branding) 

Refers to any situation where a product is manufactured by one company and distributed 
by another company and both parties invest in commercialization [63-65]. 

6- Joint manufacturing  Joint production of products or goods or services. 

7- External participations External participation refers to participating in fairs, exhibitions, research consortium, 
meeting or conferences, which this kind of activities has a mutual propose for 
companies that can both share and capture knowledge [51, 66-68]. 

8- Personnel exchange  Exchanging personnel with other firms to capture information and knowledge [51] 
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4. Innovation performance  

 For the purposes of this study, the innovation definition proposed by the OECD’s Oslo-
Manual (2005)is adopted: 
“A firm can make many types of changes in its methods of work, its use of factors of production and the 

types of output that improve its productivity and/or commercial performance. Innovation can be 

classified into product, process, services and marketing innovation.” 

Product innovations represent the utilization of new knowledge or technologies, or can be 
based on new uses or combinations of existing knowledge or technologies that may include new 

products offered or improvements to existing products. Product innovation appears to be the most 
common form of innovation. Process innovation is the implementation of a new or significantly 
improved production method. This includes considerable modifications to techniques, equipment 
and/or software [69, 70]. 

Service innovation can be described as new developments in activities undertaken to deliver a 
core product and make it more attractive to consumers. Marketing innovation entails the implementation 
of a new marketing method involving significant changes to product design or packaging, product 
placement, product promotion or pricing, and is aimed at better addressing customer needs, opening up 

new markets, or newly positioning a firm’s product on the market, with the objective of increasing the 
firm’s sales [70]. Another classification of innovation is the distinction between two extreme types – 
incremental and radical innovation. Incremental innovations build on existing competences in companies 
and are related to minor technological changes. By contrast, radical innovations accompany fundamental 

technological changes and can therefore destroy competence [71, 72]. 

 

5. Theoretical Framework and Hypotheses 

 

Figure 1 shows the proposed conceptual framework in this study. The framework indicates 
that the three core processes of open innovation affect the different types of innovation outcome and 
novelty. This framework also guides the definition of the hypotheses, which are presented later. In 
recent years, scholars’ interest in the relationship between open innovation (OI) strategies and firm 

performance has increased. The question of how openness influences the capacity of firms to innovate 
as well as the aptitude to obtain higher economic returns is at the heart of OI research [11, 35, 73].  

The effect of various open innovation practices has been widely investigated. It is evident in 
Table 1 that most scholars have intensely assessed the effect of the outside-in process on innovation 
performance. However, the effect of the inside-out and coupled processes on performance has been 
investigated less. The empirical findings highlight that adopting and utilizing open innovation activities 
can positively influence innovative performance, and also stress the importance of cross-sector 
cooperation, imitation, and retranslation of existing solutions from other industries to foster innovation 

performance [74, 75]. According to Li and Vanhaverbeke [76], open innovation strategies can build 
cooperation with suppliers from neighboring markets and distant industries. Thus, the impact of open 
innovation strategies on innovation performance can increase. 

 

5.1 Outside-in open innovation 

Most prior studies explored relate to outside-in process measured open innovation via 
different external sources and examine these sources’ effect on performance. It seems that firms may 
advance innovative performance by interacting with different partners, primarily customers, 

competitors, suppliers and universities. Yuetong and Xiaohui [77] mentioned that open could promote 
innovation, but open to enterprises of different industries, the impact of different levels of innovation 
performance. For instance, Belderbos, Carree [78] demonstrated that supplier cooperation focuses 
mainly on incremental innovations intended to improve productivity performance. Competitor 

cooperation is instrumental in enhancing incremental innovation and increasing innovative product 
sales. Additionally, customers and universities are important knowledge sources for firms pursuing 
radical innovations that facilitate innovative sales growth. According to the results of Faems, Van Looy 
[79], collaboration with partners from a value chain (customers and suppliers) provides a strong base 

for the incremental development of existing products and services, whereas collaboration with 
academic institutions increases firms’ ability to drive radical development due to access to new 
technologies. Tödtling, Lehner [80] found that companies that cooperate more often with universities 
and research organizations introduce advanced innovations, whereas firms that rely more on knowledge 

links with business services establish less advanced innovations. Chiang and Hung [81] also found that 
open search depth is positively related to the innovating firm’s incremental innovation performance, 
and that open search breadth is positively correlated with radical innovation performance. 

Besides impact on innovation novelty, collaborating with different external sources can affect 
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different types of innovation. For instance, Inauen and Schenker-Wicki [82] focused on product and 
process innovations as measures of innovation performance. They found that firms with higher 
openness (inbound open innovation) towards customers and universities are more likely to increase 
product innovations. On the other hand, as an indirect output effect, customer and university 

cooperation increased the percentage share of sales of products developed within the last five years. 
Furthermore, a more open outside-in process towards suppliers, competitors, and universities leads to 
greater process innovations. However, openness towards cross-sector companies decreases process 
innovation performance. 

However, only few studies have addressed the effect of open innovation practices on 
innovation performance. Regarding the effect of the first core process of open innovation, the “outside-
in process” on “innovation performance,” [83] discovered that process innovation is largely driven by 
the acquisition of knowledge “embodied” in machinery and equipment and that cooperation with 

external agents has no significant effect. In contrast, cooperation seems to be an important strategy to 
develop new products, although its relevance varies depending on the nature of the partner and sector 
in which the firm operates. It is, therefore, R&D contracting that appeared to be insignificant in 
enhancing firms’ innovative performance for either sector categories, suggesting that R&D services 

outsourced by firms are not aimed at strengthening their innovative capacities. Nonetheless, the results 
suggest that external knowledge acquisition may promote ideas and supply resources that help firms 
enhance their innovative performance. 

In the context of SMEs, Parida, Westerberg [6] conveyed that four inbound activities are 

positively linked to at least one aspect of innovation performance and there are no negative 
associations. They stated that firms which adapting open innovation activities should be able to support 
incremental and radical innovation outcomes. However, it appears that certain open innovation 
activities might be more favorable for incremental innovation, whereas others are better suited for 

generating radical innovation. Regarding product/process innovation, Huang and Rice [84] found that 
two basic external approaches, namely inter-organizational collaborations (i.e., joint marketing or 
distribution, joint manufacturing, joint research and development, other joint ventures, licensing 
agreements, or other forms of collaboration) and technology acquisition have similarly significant 

effects on each of the two main types of innovation. Also, it seems R&D contracting-out tends have a 
relatively weaker impact on innovation performance than the others. Moreover, Suh and Kim’s [20] 
results indicate that technology acquisition and R&D collaboration are positively related to 
product/service innovation, patenting activity, and process innovation, respectively. 

Mazzola, Bruccoleri [73] investigated the effect of 12 inbound, outbound and coupled open 
innovation practices, (but not aggregate OI processes), particularly on innovation and financial 
performance. Their results pertaining to the effect of practices related to inbound processes on 
innovation performance show that supplier collaboration and licensing-in have a positive impact. 

Acquisition and government collaboration negatively influence innovation performance. However, 
university collaboration and national public funding do not significantly affect innovation performance.   
Mina, Bascavusoglu-Moreau [28] categorized open innovation practices into formal and informal 
activities. They observed that the association of innovation performance as a service integration 

construct amongst manufacturing businesses is stronger with the degree of engagement in informal 
activities (non-contractual, such as lead users, open source software, exchanging ideas through 
submission websites, innovation networks/hubs, sharing facilities) than formal activities (contractual, 
such as joint R&D, joint purchasing, joint production, co-branding, outsourcing). 

Therefore, for the purpose of this study, open innovation is defined as diverse strategies for 
innovation based on cooperation with a range of stakeholders. This study elaborates on the research 
question of whether the outside-in open innovation practices have a positive impact on a firm’s 
innovation performance. Thereby, of particular interest is the relationship between the first core process 

of open innovation, or the “outside-in process,” and measures of “innovation performance.” In existing 
research, innovation measurement has been addressed in several ways by different authors [85, 86]. As 
mentioned earlier, the following indicators are considered for measuring the dependent output 
“innovation performance” variable: product, process, services, and marketing innovations as well as 

radical and incremental innovation. Hence, the following research hypotheses are proposed regarding 
the outside-in process: 

 
H1: Outside-in open innovation activities lead to a higher number of the firm’s product innovations.  

H2: Outside-in open innovation activities lead to a higher number of the firm’s process innovations.  
H3: Outside-in open innovation activities lead to a higher number of the firm’s services 
innovations.  
H4: Outside-in open innovation activities lead to a higher number of the firm’s marketing 
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innovations.  
H5: Outside-in open innovation activities lead to a higher number of the firm’s radical innovations. 
H6: Outside-in open innovation activities lead to a higher number of the firm’s incremental 
innovations. 

5.2 Inside-out open innovation 

Inside-out open innovation practices are increasingly considered to be strategic activities by 
firms, which can yield profit from their own innovations without investing in complementary assets 
[73]. In addition to the financial benefits involved, several strategic benefits can be accrued from 

pursuing an inside-out open innovation strategy. Also, non-monetary incentives guide a firm to open its 
boundaries toward outbound processes [87], such as reputation. Firms may choose this strategy when 
they have strong development and commercialization departments but no branded products in the target 
market [17]. They can indirectly benefit from partnership through an enhanced brand or through the 

strategic position of their partner. Setting industry standards presents another strategic benefit that can 
be of particular importance to firms’ long-term success [88]. Moreover, the commonly acknowledged 
non-monetary objective for external knowledge exploitation is to gain access to another company’s 
technology portfolio [89]. 

Nevertheless, outward of external knowledge also presents the risk of negative effects on 
innovation performance [90, 91]. For instance, managers who decide to license out their IP or divest 
knowledge assets surely increase short term profits and meet analysts’ expectations and resist to 
stakeholders’ pressure; but in a long range horizon, a firm’s internal innovation processes could be 

negatively affected [89]. From a long-term perspective, these practices may weaken the specific R&D 
capabilities of a firm, leading to inferior innovation performance. 

As mentioned earlier, most previous studies adopt external sources of knowledge (partners) to 
measure open innovation and concentrate on the outside-in process. This is owing to the fact that for 

measuring inside-out open innovation processes, researchers should use open innovation practices to 
measure inside-out core-processes. Nonetheless, few studies focus on outbound practices and examine 
their effect on innovation performance. For example, Inauen and Schenker-Wicki [17] stated that 
inside-out open innovation strategies (licensing-out, open-source innovation, participation in other 

companies, sales and/or divestment) have a significant impact on innovation performance and are more 
likely to create radical innovations that could be of critical importance to R&D managers. Their 
findings also indicate that an intensive participation strategy will yield better process innovation 
performance and companies that employ closed innovation are more likely to exhibit superior product 
innovation performance.  

According to Mazzola, Bruccoleri [73], among three outbound practices only out-licensing 
has a positive impact on innovation performance; the other two practices, namely external technology 
commercialization and divesting, do not have considerable effect. Ebersberger, Bloch [92] measured 

three core processes of open innovation practices with four breadth dimensions (sourcing, search, 
protection and collaboration). The protection dimension is related to the inside-out process and when 
disentangling the breadth of open innovation practices, a robust pattern across countries points to the 
highly significant correlation between protecting the breadth of companies and their ability to innovate. 

It was asserted that open innovation practices have a strong impact on both the capacity for novel 
innovation and actual innovation performance. 

However, as mentioned in the introduction, our study proposed whether firms’ use of open 
innovation practices enhances their different types of innovation performance. The following 

hypotheses are proposed for the second open innovation core process on innovation performance: 
 

H7: Inside-out open innovation activities lead to a higher number of the firm’s process 
innovations.  

H8: Inside-out open innovation activities lead to a higher number of the firm’s process 
innovations.  
H9: Inside-out open innovation activities lead to a higher number of the firm’s services 
innovations. 

H10: Inside-out open innovation activities lead to a higher number of the firm’s marketing 
innovations.  
H11: Inside-out open innovation activities lead to a higher number of the firm’s radical 
innovations. 

H12: Inside-out open innovation activities lead to a higher number of the firm’s incremental 
innovations. 
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5.3 Coupled open innovation 

The coupled process refers to co-innovation with complementary partners through structured 
co-operation such as alliances and joint ventures [73]. Co-operation is usually characterized by a 
profound interaction between parties over a longer period of time [93-96]. This interaction tends to 
result in an intensive exchange of knowledge and a process of mutual learning [21, 97] leading to 

context-specific and implicit knowledge. The benefits of co-operation are seen in competitive position 
improvement and risk minimization, but not development time reduction [12]. A significant number of 
scholars have investigated the relationship among R&D inter-firm collaboration/co-operation and 
innovation outcomes [20, 28, 37, 73, 98]. Fey and Birkinshaw [37] results signify that external 
contracting usage negatively impacts R&D performance. Suh and Kim [20] stated that inter-firm 
networking is not significantly related to any of the three types of R&D performance (product, service, 
process). However, Nieto and Santamaría [86] indicated that technological collaborative networks, 
R&D and manufacturing alliances among others, are of crucial importance in achieving a higher degree 
of novelty in product innovation. Besides, the empirical findings by Lau, Tang [98] show that product 

co-development like joint product design, joint process engineering, and joint production operations 
with suppliers improve performance and are mediated by product innovation. Mazzola, Bruccoleri [73] 
also studied the three coupled open innovation practices and found that co-patents and manufacturing 
alliances seem to influence innovation performance contradictorily, whereas co-patents have a positive 

impact and manufacturing alliances a negative influence. The adoption of R&D alliance is not 
significant with respect to innovation performance. 

Consequently, on one hand collaboration/co-operation might increase the probability of 
generating new ideas successfully, thus increasing innovation performance, but at the same time, it may 

substantially limit the firm’s ability to appropriate the value of such activities [73, 99]. The following 
are proposed:  

 
H13: Coupled open innovation activities lead to a higher number of the firm’s product innovations.  
H14: Coupled open innovation activities lead to a higher number of the firm’s process innovations.  
H15: Coupled open innovation activities lead to a higher number of the firm’s services innovations.  
H16: Coupled open innovation activities lead to a higher number of the firm’s marketing 
innovations. 

H17: Coupled open innovation activities lead to a higher number of the firm’s radical innovations. 
H18: Coupled open innovation activities lead to a higher number of the firm’s incremental 
innovations. 

 
Figure 1: Conceptual framework 

 

6. Conclusion 

 
Following an extensive systematic review of prior empirical studies, several gaps have been 

identified. Most studies mainly focus on investigating the effect of inside-out open innovation 
processes but the other two core processes of open innovation have been overlooked. Moreover, open 
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innovation has been measured with external sources of knowledge to estimate only how much open 
innovation was adopted but additional details are lacking with respect to the different kinds of open 
innovation activities firms engage in, to what extent and in what way they do so. To bridge these gaps, 
this paper was started with the research question. As a result of the literature review, a conceptual 

framework was developed in this study, which identified and categorized 36 open innovation practices 
and their impact on different types of innovation. Literature from open innovation domains is drawn 
on, to establish a framework as a guide for further research and practice. 

For practitioners – particularly board members, CEOs, CIOs, and those leading R&D and 

innovation functions at senior and middle management levels – the framework offers insight into open 
innovation practice effectiveness in large and SME firms. Practitioners will have a better understanding 
of open innovation effectiveness and how open innovation can be applied to improve firm 
performance. This would help managers understand when it might be appropriate to seek out open 

innovation. Given such insight, policy makers and government leaders can attempt to provide fresh 
strategies for improving innovation. 

For researchers, the framework clarifies the contributing practices of open innovation in three 
core processes and its impact; it provides opportunities for researchers to validate and test the 

framework. Validation results will further contribute to knowledge in innovation management and its 
role in corporations. 
 
Appendix 1: Literature analysis of empirical researches on open innovation and firm performance 

No Outside-in Inside-out Coupled 

1 Belderbos et al (2004) $ Lichtenthaler (2008) Fey & Birkinshaw (2005) � 

2 Fey & Birkinshaw (2005) � Lichtenthaler (2009) $ Nieto & Santamaria (2007) � 
 3 Faems et al (2005) � van de Vrande et al (2009) Lin & Wu (2010) $ 

4 Laursen & Salter (2006) � Chiaroni et al (2009) Faems et al (2010) $ 

5 Belderbos et al (2006) $ Ili et al (2010) Lau et al (2010) �$ *  

6 Knudsen (2007) � Mortera et al (2010) Ebersberger et al (2010) � 

7 Nietoa & Santamaria (2007) � Belderbos et al (2010) $ Tsai et al (2011) � 

8 Lichtenthaler (2008) Ebersberger et al (2010) � Huang & Rice (2012) � 

9 Drechsler & Natter (2008) Schroll & Mild (2011a) � Mazzola et al (2012) �$*  

10 Aschhoff & Schmidt (2008) �$* Schroll & Mild (2011b) � Suh & Kim (2012) � 

11 Svetina & Prodan (2008) � Cosh & Zhang (2011) Sisodiya et al (2013) �$*
  12 Chiaroni, Chiesa, & Frattini (2009) Bianchi et al (2011) Mina et al (2014) �$* 

13 Poot, Faems, & Vanhaverbeke (2009) Filippetti (2011) �  

14 van de Vrande et al (2009)  Tsai & Liao (2011) $  

15 Kang & Kang (2009) � Inauen & Schenker- Wicki (2012) 
� 

 

16 Vega-Jurado et al (2009) � Abulrub & Lee (2012)  

17 Lichtenthaler & Ernst (2009) � Mazzola et al (2012) �$*  

18 Tsai (2009) � Esbjerg et al (2012)  

19 Belussi et al (2010) � Bagherinejad & Darjazini (2013)  

20 Ili, Albers, & Miller (2010) Hung & Chou (2013) $  

21 Spithoven, Clarysse, & Knockaert (2010) Chesbrough & Brunswicker (2014) 
� 

 

22 Mortera et al (2010)    

23 Belderbos et al (2010) $    

24 Grimpe & Kaiser (2010) �   

25 Hung & Chiang (2010) $   

26 Chiang & Hung (2010) �   

27 Tian & Feng (2010)   

28 Hwang & Lee (2010) �   

29 Lau et al (2010) �$*    

30 Lin & Wu (2010) $   

31 Ebersberger et al (2010) �    

32 Un et al (2010) �   

33 Lazzarotti et al. (2010) �   

34 Lee et al. (2010) �$*   

35 Huang (2011) �   

36 Filippetti (2011) �   

37 Schroll & Mild (2011a) �   

38 Schroll & Mild (2011b) �   

39 Schweitzer et al. (2011) �   

40 Cosh & Zhang (2011)   
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41 Gronum & Verreynne (2011)    

42 Hu & Chen (2011)   

43 Tsai & Liao (2011) $   

44 Tsai et al (2011) �    

45 Winkdrum (2011) �   

46 Zhao & Liang (2011) �   

47 Yuetong & Xiaohui (2011) �   

48 Bianchi et al (2011)   

49 Inauen & Schenker-Wicki (2011) �   

50 Chen et al (2011) �   

51 Knudsen & Morensen (2011) �   

52 Mention (2011) �   

53 Abulrub & Lee (2012)   

54 Terstriep & Lüthje (2012) �$*   

55 Howells et al (2012) �   

56 Parida et al (2012) �   

57 Macdonald et al (2012)   

58 Idrissia et al (2012)   

59 Huang & Rice (2012) �    

60 Todtling et al (2012) �   

61 Mazzola et al (2012) �$*    

62 Aslesen & Freel (2012) �    

63 Lasagni (2012) �   

64 Esbjerg et al (2012)   

65 Suh & Kim (2012) �   

66 Scott & Chaston (2012) �    

67 Salge et al (2012) $   

68 Huang & Rice (2012) �   

69 Tomlinson & Fai (2013) �   

70 Bagherinejad & Darjazini (2013)   

71 Hung & Chou (2013) $   

72 Sisodiya et al (2013) �$*    

73 Brunswicker & Vanhaverbeke (2013) �   �=Innovation Performance 

74 Fitjara & Rodríguez-Pose (2013) �  $= Financial Performance 

75 Chesbrough & Brunswicker (2014) �  *= Financial & innovation 
Performance 76 Mina et al (2014) �$*  

 

Appendix 2: Literature analysis of empirical researches measuring open innovation with two methods  
No External Source of Knowledge Activities ESK & Activities 

1 Belderbos et al (2004) Fey & Birkinshaw (2005) Ili et al (2010) 

2 Faems et al (2005) Lichtenthaler (2008) Schroll & Mild (2011a) 

3 Belderbos et al (2006) Lichtenthaler (2009) Schroll & Mild (2011b) 

4 Laursen & Salter (2006) Lichtenthaler & Ernst (2009) Cosh & Zhang (2011) 

5 Nietoa & Santamaria (2007) van de Vrande et al (2009) Filippetti (2011)  

6 Knudsen (2007) Vega-Jurado et al (2009) Abulrub & Lee (2012) 

7 Aschhoff & Schmidt (2008) Chiaroni, Chiesa, & Frattini (2009) Huang & Rice (2012) 

8 Drechsler & Natter (2008)  Mortera et al (2010) Esbjerg et al (2012) 

9 Svetina & Prodan (2008) Lin & Wu (2010) Chesbrough & Brunswicker 
(2014) 10 Poot et al (2009) Huang (2011)  

11 Kang & Kang (2009) Tsai & Liao (2011)  

12 Tsai (2009) Tsai et al (2011)  

13 Belussi et al. (2010) Bianchi et al (2011)  

14 Hung & Chiang (2010) Inauen and Schenker- Wicki (2012)  

15 Chiang & Hung (2010) Parida et al (2012)  

16 Faems et al. (2010) Mazzola et al (2012)  

17 Spithoven et al. (2010) Suh & Kim (2012)  

18 Ebersberger et al (2010) Scott & Chaston (2012)  

19 Belderbos et al (2010)  Bagherinejad & Darjazini (2013)  

20 Grimpe & Kaiser (2010) Hung & Chou (2013)  

21 Un et al (2010) Sisodiya et al (2013)  

22 Lau et al (2010) Mina et al (2014)  
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23 Lee et al (2010)   

24 Lazzarotti et al (2010)   

25 Tian & Feng (2010)   

26 Hwang & Lee (2010)   

27 Inauen & Schenker-Wicki (2011)   

28 Mention (2011)   

29 Hu & Chen (2011)   

30 Gronum & Verreynne (2011)   

31 Windrum (2011)   

32 Yuetong & Xiaohui (2011)   

33 Zhao & Liang (2011)   

34 Knudsen & Morensen (2011)   

35 Schweitzer et al (2011)   

36 Huang (2011)   

37 Chen et al (2011)   

38 Terstriep & Lüthje (2012)   

39 Howells et al (2012)   

40 Macdonald et al (2012)   

41 Idrissia et al (2012)   

42 Todtling et al (2012)   

43 Salge et al (2012)   

44 Aslesen & Freel (2012)   

45 Lasagni (2012)   

46 Huang & Rice (2012)   

47 Tomlinson & Fai (2013)   

48 Brunswicker & Vanhaverbeke (2013)   

49 Fitjara & Rodríguez-Pose (2013)   
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