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Abstract 
Open innovation has become one of the hottest fields in innovation management. Although some reviews have 
been done to conclude the work of open innovation study, however, few of them were conducted quantitatively 
as well as visually. From a perspective of bibliometrics analysis, this article depicted a map of development of 
open innovation study with the help of CiteSpace II. Most important references and authors about open 
innovation study were picked out objectively according to their ranks and the visualization. The process of open 
innovation development was described and the newest topics in recent years are highlighted to help understand 
history of open innovation and do further study in this field. Also, according to the trend study, the current stage 
of open innovation study was estimated and the trends of recent future were forecasted.  
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1. Introduction 
Open innovation has attracted quite a large amount of attention since its formal term was proposed (H. 
Chesbrough, 2003b; Terwiesch & Ulrich, 2009; Von Hippel, 2005). Open innovation is coming with the concept 
of closed innovation which wastes some chances for development. The new thoughts of open innovation did 
promote power of innovation in helping firms to obtain new ways to get profit (H. Chesbrough, Vanhaverbeke, 
& West, 2006; Henry Chesbrough & Crowther, 2006). Actually, many companies achieved their new goals by 
adopting this open innovation strategy (H. Chesbrough, 2003a). However, researchers noted that open innovation 
existed early in the history and closed innovation was nearly not there (Linstone, 2010; Mowery, 2009). People 
use this tactic without abstracting concept of open innovation although some other ones like absorptive capacity 
(Cohen & Levinthal, 1990) and complementary assets (Teece, 1986) were discussed that days. After H. 
Chesbrough (2003b) defined the term “open innovation” formally, hundreds of researchers started to study the 
nature of this phenomenon.  

Although all researchers agree with the existence of open innovation, they have different understanding of its 
concept and use them respectively (Dahlander & Gann, 2010; di Benedetto, 2010). It is natural to consider the 
state of open innovation study. More time is needed to develop a perfect system of open innovation concept. At 
the same time, more and more aspects of open innovation study were accepted by most researchers (Huizingh, 
2011). Openness of individual firms is a continuum with varying degrees rather than a dichotomy (Dahlander & 
Gann, 2010) for many parts of the innovation process (O. Gassmann & Enkel, 2004). Furthermore, open 
innovation was divided into inbound open innovation and outbound open innovation from the perspective of 
knowledge flow (Henry Chesbrough & Crowther, 2006; Lichtenthaler, 2008a, 2008b; Lichtenthaler & 
Lichtenthaler, 2009). When it comes to performance of open innovation, many things in innovation process are 
taken into account. Generally, costs like wasting time of managers, misleading of the strategy (Huizingh, 2011) 
and returns such as innovativeness, financial benefits (Cheng. & Huizingh, 2010) , identifying core competences 
(Rigby & Zook, 2002) are shown to understand its performance. Laursen and Salter (2006) found the 
performance has a curve linear relationship with degree of open innovation due to some useless activities which 
are included into open innovation strategy. Also, Tomlinson (2010) found the strength of cooperation is more 
important than the existence of it. In this case, although open innovation is demonstrated to have the power to 
make firms perform quite well (H. Chesbrough, 2012; Lichtenthaler, 2007; Nagaoka & Kwon, 2006), it needs 
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more understanding about its negative impact (Dahlander & Gann, 2010). The study also pays much attention to 
context of open innovation: internal characteristics and external environment (Oliver Gassmann, 2006). Internal 
characteristics includes employees (Harison & Koski, 2010) openness (Bianchi, Cavaliere, Chiaroni, Frattini, & 
Chiesa, 2011; Keupp & Gassmann, 2009; Lee & Xia, 2010; Lichtenthaler & Ernst, 2009) and absorptive ability 
(Spithoven, Clarysse, & Knockaert, 2010, 2011). External environment contains globalization, technology 
intensity, technology fusion, new business model and knowledge leveraging(O. Gassmann, Sandmeier, & Wecht, 
2006) most of which are all from traits of industry level(Christensen, Olesen, & Kjaer, 2005; Lichtenthaler, 
2008b; van de Vrande, de Jong, Vanhaverbeke, & de Rochemont, 2009). 

Although open innovation obtains some agreement among researchers, it is still a relative new field. And most of 
the studies focus on its nature rather than its powerful application in industries. Some work should be done to 
track trend of open innovation study to provide information about its history and future development. This paper 
mapped the history of open innovation study, found the hot topics in recent years and depicted the trend of open 
innovation study visually and quantitatively using bibliometrics analysis method with the help of Web of Science 
and CiteSpace II (Chen, 2004, 2006). 

2. Methodology 
This study used data got from Web of Science and CiteSpace II to analyze the trend of open innovation in the 
history and in the future. Although Web of Science only contains part of all the papers about open innovation, 
their references cover almost all the ones in this area. In this case, we can depict a map of the evolution of open 
innovation. In order to make sure papers collected from Web of Science can reflect the whole trend, Web of 
Knowledge which includes more ones was taken in to test it. We searched for all the articles and reviews in all 
years with a term “open innovation”. Finally, we found 1564 records in Web of Science and 6028 ones in Web of 
Knowledge. Although they have quite different number, the number of cited papers is relatively the same. For 
the bibliometrics analysis, the useful ones are the top ones which indicates that papers that are out of Web of 
Science can hardly make negative effect on our analysis. At the same time, the trends of both search results are 
quite alike (see figure 1 to 4).  

 

 

Figure 1. Published items each year in web of science 
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Figure 2. Citations each year in web of science 

 

 

Figure 3. Published items each year in web of knowledge 

 

 

Figure 4. Citations each year in web of knowledge 
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3. Development of Open Innovation 
3.1 Important References in Open Innovation Study 

Firstly, references of papers in the dataset were analyzed by CiteSpace II, top 1% papers every year in the dataset 
were selected out for analysis. With the help of CiteSpace II, the top 5 cited references can be found according to 
their frequency of being cited. The book “Open Innovation: The new imperative for creating and profiting from 
technology” written by Henry Chesbrough in 2003 is the most important one now. In this book, Henry 
Chesbrough firstly proposed the item “Open innovation” formally and gave out cases indicating the power of 
open innovation. The existence of the second one “Absorptive Capacity: A New Perspective on Learning and 
Innovation” supports the idea that study and practice of open innovation were common in the past even though 
the item did not appear and studies and practices were not systematic.  

 

Table 1. Top 5 cited references 

Freq Centrality Author Year Title Source 

92 0.09 Chesbrough H.W. 2003 
Open Innovation: The new imperative 
for creating and profiting from 
technology 

OPEN 
INNOVATI
ON NEW 

57 0.06 COHEN WM 1990 
Absorptive Capacity: A New 
Perspective on Learning and Innovation 

ADMIN 
SCI 
QUART 

49 0.07 von Hippel E 2003 
Open Source Software and the 
"Private-Collective" Innovation Model: 
Issues for Organization Science 

ORGAN 
SCI 

36 0.04 Lerner J 2002 

Lerner, J. (2002) When Bureaucrats 
Meet Entrepreneurs: The Design of 
Effective ’Public Venture Capital’ 
Programmes, Economic Journal 112 
(February): F73-F84. 

J IND 
ECON 

35 0.01 Chesbrough Henry 2006 
Open Innovation. Researching a New 
Paradigm 

OPEN 
INNOVATI
ON RES 

 

Another important character is that these references which were cited most are the ones which enjoy highest 
centralities. Centrality is an indicator given out by CiteSpace II, showing the ability of one reference to link other 
ones up. Generally, references with high centrality are the ones which combine papers together in this field. 
Noticing that “Open Innovation: The new imperative for creating and profiting from technology” is the open 
work for open innovation, the high centrality of it indicates open innovation study is still focusing on the topics 
Henry Chesbrough proposed in its open work. Most others offer the same result. However, the second one 
published by Cohen WM also enjoys a high centrality. This shows that open innovation study now are paying 
attention to past study on relative topics.  

Figure 5 shows the whole distribution of all the references analyzed by CiteSpace II, from which we can know 
most references about open innovation are combined together. This is a character on the early stage of a field’s 
development. At this stage, most studies focus on the topics proposed by the several first papers and they have 
not gone deeply into a branch of open innovation. The points located far from the only big one in center in figure 
5 are ones that are in different fields or even different subjects. So we can just focus on the big one in the center 
(Figure 6). All the papers are linked to each other very tightly which also confirms open innovation study is still 
at an early stage.  
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Figure 5. The whole distribution of references 

 

 

Figure 6. Map of open innovation references 

 

Then from the timeline mode we can see that open innovation references can come back to very early years 
(figure 7). And references before Henry Chesbrough are well combined with ones after his foundational work. 
Then we focus on original work of some clusters in Figure 8 which contribute to open innovation these years. 
Joseph Schumpeter firstly focused on the function of innovation on economy and social change. At first, he 
focused mostly on individual entrepreneurs as driving force for innovation. After that, he also confirmed 
innovation in large firms was important. Schumpeter published his “Theory of Economic Development” in 1912 
in Germen and a revised edition in English in 1934 to show his main thoughts about innovation. This reference is 
the origination of innovation which certainly play important role in proposing open innovation. Herbert Simon 
published his work “The Architecture of complexity” in “Proceedings of the American Philosophical Society”. 
He proposed the general system theory which was abstracted from properties peculiar to physical, biological, or 
social systems and would be used to all of them. With his theory, a lot of studies can be done for innovation. 
Mark Granovetter proposed the theory about weak ties in “The Strength of Weak Ties” in the journal “American 
Journal of Sociology” in 1973. He suggested that it is people with whom we have weak ties can bring us much 



www.ccsenet.org/ass Asian Social Science Vol. 9, No. 11; 2013 

259 
 

more benefits. His theory has great impact on social study. The thought of him can certainly support main idea of 
open innovation. Barney Glaser and Anselm Strauss proposed Grounded Theory which worked as an important 
method in social study. They published “The Discovery of Grounded Theory: Strategies for Qualitative 
Research” in 1967. This also provides tools for study of open innovation. 

 

Figure 7. Timeline mode of references 

 

  

  
Figure 8. Important references in early years 
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Figure 9. Map of open innovation references (top 10 for each slice) 

 

At last, in order to see the map more clearly, we chose to work on top 10 cited references for each slice (figure 9) 
which enjoys the same structure as figure 6. 

3.2 Main Authors for Open Innovation Study 

We list the top 10 authors according to both their numbers in the dataset (Table 2) with help from Web of Science 
and how many times they were cited (Table 3) with help from CiteSpace II. In fact, “Chesbrough H.W.” and 
“Chesbrough H” in Table 3 stand for the same author Henry Chesbrough. Then we can conclude that authors 
who offer enough papers without very radical thought will not obtain enough impact on the whole open 
innovation study. University of California at San Diego Hamilton Glaucoma Center published many papers 
related to open innovation. However, they were not really studying open innovation. We can conclude that the 
dataset from Web of Science excluded many effective papers on open innovation which makes the dataset 
effectiveness. In fact, Web of Science collects journals in relative science subjects. But to some extent, the most 
important authors in open innovation are not ones who having huge number of publications.  

 

Table 2. Top 10 authors in dataset according number of papers 

Authors Records % of 1564 

WEINREB RN 21 1.343 UCSD Hamilton Glaucoma Ctr, San Diego, CA USA 

ZANGWILL LM 21 1.343 UCSD Hamilton Glaucoma Ctr, San Diego, CA USA 

SAMPLE PA 18 1.151 UCSD Hamilton Glaucoma Ctr, San Diego, CA USA 

MEDEIROS FA 16 1.023 UCSD Hamilton Glaucoma Ctr, San Diego, CA USA 

BOWD C 14 0.895 
Univ Calif San Diego, Dept Ophthalmol, Hamilton Glaucoma Ctr, 
La Jolla, CA 92037 USA 

LICHTENTHALE
R U 

9 0.575 Univ Mannheim, D-6800 Mannheim 1, Germany 

VANHAVERBEK
E W 

7 0.448 

Hasselt Univ, Dept Strategy & Innovat, Fac Business Econ, B-3590 
Diepenbeek, Belgium 

Vlerick Leuven Gent Management Sch, B-3000 Louvain, Belgium 

ESADE Business Sch, Barcelona 08034, Spain 

VON KROGH G 7 0.448 
ETH, Dept Management Technol & Econ, CH-8032 Zurich, 
Switzerland 

RACETTE L 6 0.384 



www.ccsenet.org/ass Asian Social Science Vol. 9, No. 11; 2013 

261 
 

Table 3. Top 10 authors according to cited times 

Freq Author Year 

92 Chesbrough H.W. 2003 

72 von Hippel E 2003 

66 COHEN WM 1990 

62 Rogers EM 1995 

56 Lerner J 2002 

53 Teece DJ 2006 

47 Chesbrough H 2006 

43 EISENHARDT KM 1988 

43 von Krogh G 2012 

37 Lakhani KR 2003 

 

After all, Henry Chesbrough is the most important author now, he created this area. All the important authors 
with great impact in this field can be divided into two groups considering their publication years. Henry 
Chesbrough, Von Hippel and other new authors are the ones who opened this open innovation area and proposed 
essential concepts about it. While authors like Cohen WM and Rogers EM contributed a lot to topics in this field 
far earlier without the formal term “open innovation”. Most of these important authors also have tight links 
(Figure 10).  

 

Figure 10. Main authors in open innovation study 

 

3.3 The Trend of Open Innovation Study in the Past and in the Recent Future 

Firstly, papers in our dataset were studied according to the Web of Science Categories (Table 4). From this result, 
we believe that thoughts of open innovation have been applied to many fields and paly outstanding role in 
certain ones (like “computer science information systems” and “surgery”). “Management” ranks firstly in this 
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dataset which indicates that general study on open innovation is still prevalent. In this case, open innovation 
cannot be treated as a mature discipline. However, the ones rank after “Management” are “Engineering 
industrial”, “Operations research management science”, “Computer science information systems”, “Surgery” and 
so on. They take much more percentages than “Management” in this dataset which reveals that open innovation 
has already been used to some relative fields. From this situation, we can know that open innovation obtains 
some useful theories and accumulates some knowledge but still needs further study to answer most questions 
about it. 

 

Table 4. Top 10 web of science categories in dataset 

Web of Science Categories. Number Percentage of 1564 

Management 230 14.706 

Engineering industrial 152 9.719 

Operations research management science 144 9.207 

Computer science information systems 114 7.289 

Surgery 97 6.202 

Business 89 5.691 

Engineering multidisciplinary 87 5.563 

Information science library science 72 4.604 

Engineering electrical electronic 66 4.22 

Environmental sciences 63 4.028 

 

Besides the dataset, we mostly focused on cited references to depict trends of open innovation. Key words of 
cited papers were studied with CiteSpece II. Firstly, top 10% and used 1-year slices was chosen and threshold 
was made be 100. Based on this, we listed top 20 cited keywords in period 1990 to 2013 (Table 5) and in period 
2010 to 2013 (Table 6). Combine the two lists, we can easily find that the key word “research-and-development” 
exceeded “management” and “model” and ranked 5 which shows it became more important these years than 
before. While “model”, “open source software”, “evolution” and “diffusion” dropped down significantly. This 
phenomenon indicates study of open innovation these days less focus on model study, knowledge diffusion and 
evolution and software study no longer plays that important role in open innovation. Furthermore, “information” 
and “surgery” are not in the top 20 key words any more. And “absorptive ability” and “network” took their place. 
This result means that open innovation study is becoming more and more concentrated on its own area instead of 
surgery. Two important topics are showing up. They are absorptive ability of organizations in open innovation 
environment and network which is critical for success of open innovation. 
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Table 5. Top 20 key words in period 1990-2013 

Freq Centrality Keyword Year 

1 231 0.19 innovation 1997 

2 113 0.03 open innovation 2008 

3 83 0.1 performance 2002 

4 69 0.08 model 1997 

5 65 0.06 technology 2001 

6 58 0.17 management 2000 

7 50 0.04 research-and-development 2003 

8 50 0.06 open source software 2006 

9 48 0.02 industry 2007 

10 48 0.04 systems 1998 

11 42 0.07 design 2005 

12 41 0.04 product development 2008 

13 40 0.11 knowledge 2004 

14 37 0.07 diffusion 1997 

15 36 0.02 evolution 2002 

16 30 0.08 surgery 2000 

17 30 0.16 information 2001 

18 29 0 firms 2007 

19 29 0.05 perspective 2006 

20 29 0.1 impact 2009 

 

Table 6. Top 20 key words in period 2010-2013 

Freq Centrality Keyword Year 

1 107 0.38 innovation 2010 

2 90 0.12 open innovation 2010 

3 50 0.07 performance 2010 

4 42 0.07 technology 2010 

5 38 0.06 research-and-development 2010 

6 34 0.11 model 2010 

7 30 0.07 management 2010 

8 28 0.03 industry 2010 

9 26 0.08 product development 2010 

10 25 0.08 systems 2011 

11 24 0.15 open source software 2010 

12 23 0.01 design 2010 

13 22 0.06 knowledge 2011 

14 20 0.03 absorptive-capacity 2010 

15 19 0.06 firms 2010 

16 18 0 perspective 2010 

17 17 0.09 impact 2012 

18 17 0.06 networks 2010 

19 16 0 evolution 2012 

20 16 0.03 diffusion 2010 
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Figure 11. Change of key words in rank 

 

 

Figure 12. Change of key words in centrality 

 

According to figure 13 all the keywords about open innovation linked tightly which also means this is a relative 
new field and all topics have some relationship with each other. According to the timeline mode of these key 
words, open innovation developed from a distinct road (Figure 14). Firstly, “model”, “diffusion” and 
“innovation” provides basic ideas for development of open innovation. After that, the perspective of system 
plays an important role. Then it comes to “internet” and “management”. People became focus on technology, 
information and performance of organizations. “Research and development” is also an important topic for open 
innovation study. Then with all these keywords, open innovation was formally proposed in 2003. After this item, 
researchers study further on ”evolution”, ”knowledge”, ”design”, “open source software”, “perspective”, 
“industry”, “product development”, “impact”, “absorptive ability” and “network”. 

In order to see structure of these keywords more clearly, we marked clusters worked out by CiteSpace II (Figure 
15) and reset to pick out top 30 (Figure 16) and top 5 (Figure 17) in each slice. Obviously, all the clusters are 
linked to the open innovation cluster which takes the place of the center. And other relative ones about 
innovation are just beside open innovation, while others like surgery are further from open innovation but also 
have strong links. At the same time, we can know clearly about relations among the most important topics about 
open innovation according to maps of cited keywords. Innovation enjoyed systematic studies in the past years 
then had its huge network in these topics. And these years, open innovation received much more attention. Open 
innovation was cited greatly these years and “performance”, “research and development” and “technology” are 
all around it directly and tightly. However, open innovation still needs more time to have a systematic network 
because of its less important and less number of branches. 



www.ccsenet.org/ass Asian Social Science Vol. 9, No. 11; 2013 

265 
 

 

Figure 13. Most cited key words (top 1% for each slice) 

 

 

Figure 14. Timeline mode of key words (top 5% for each slice) 

 

 

Figure 15. Clusters of key words  
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Figure 16. Most cited key words (top 30 for each slice) 

 

 

Figure 17. Most cited key words (top 5 for each slice) 

 

4. Summary of Results 
1) The thoughts of open innovation were existed lots of years ago. Most popular theories in open innovation now 
have some kinds of links with papers in early time which is the best proof of the existence of these thoughts in 
those years. 

2) We found most important papers on open innovation and they come from ones that were critical in the past. 
The most important one is “Open Innovation: The new imperative for creating and profiting from technology” 
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and then comes “Absorptive Capacity: A New Perspective on Learning and Innovation” and “Open Source 
Software and the "Private-Collective" Innovation Model: Issues for Organization Science”. They are all based on 
basic knowledge in the past such as “Theory of Economic Development” made by Schumpeter, the general 
system theory proposed by Herbert Simon, “The Strength of Weak Ties” worked out by Mark Granovetter and 
Grounded Theory pointed by Barney Glaser and Anselm Strauss. 

3) Most important authors in open innovation study were picked out. It was Henry Chesbrough, Von Hippel and 
other authors shaped open innovation status. And we figure out that some authors in the past are also important 
in contributing to development of open innovation study, such as Cohen WM and Rogers EM. 

4) Study on nature of open innovation is still the most important topics in this field, and people focus on its 
performance. The top 20 key words in open innovation study recent years are “innovation”, “open innovation”, 
“performance”, “technology”, “research-and-development”, “model”, “management”, “industry”, “product 
development”, “systems”, “open source software”, “design”, knowledge”, “absorptive-capacity”, “firms”, 
“perspective”, “ impact”, “networks”, “evolution” and “diffusion”.  

5) The hot and new topics were found and topics becoming less attractive were also picked out. Among all the 
top 20 key words, “research-and-development” attracted more attentions while “model”, “open source software”, 
“evolution” and “diffusion” dropped down significantly. “Absorptive capacity” and “network” are new ones in 
this family. And “information” and “surgery” were no longer ranked in top 20. In one word, Researchers pay 
attention to Research and Development, the ability of absorbing knowledge and networks of firms much more 
than before. 

6) Open innovation was formed directly along a clear road. Figure 14 shows its road map. We can list all the 
points on this road in a time order: firstly it was “model”, “diffusion” and “innovation”; then “internet” and 
“management”; “technology”, “information” and “performance”; “research and development”. And with all 
these keywords, “open innovation” was formally proposed in 2003. After this item, researchers study further 
on ”evolution”, ”knowledge”, ”design”, “open source software”, “perspective”, “industry”, “product 
development”, “impact”, “absorptive ability” and “network”. 

7) Open innovation is at its early stage. Open innovation study attracts many researchers and organizations. 
However, it has not systematic theories or knowledge although it really helped some companies to get high 
profits. At this stage, most studies are still focus on the nature of open innovation itself rather than develop its 
applicable branches. It must need some more time to find or develop its useful branches for the further 
contribution to problems in reality. 

5. Conclusion 
This paper analyzed papers and trends in open innovation study which may help to depict the road of open 
innovation development and also find out all the important and hot topics in this field as well as contribute to 
further study of open innovation. With the help of Web of Science and CiteSpace II, we picked out the most 
important references, authors and topics in open innovation study. Tracking the trend of references, we found the 
origin of open innovation thoughts. Henry Chesbrough who proposed the item “Open Innovation” firstly in 2003 
and published many papers about it is treated as the most important author in open innovation. By comparing top 
20 key words in period from 1990 to 2013 with top 20 ones in 2010 to 2013, we easily made sure the change of 
researchers’ attentions. With CiteSpace II, figures are worked out to show structure and links of these references, 
authors and key words, from which we believe that open innovation study is at its early stage and a lot of things 
can be down in the future about it.  

Also, there are some shortcomings in our study. Firstly, the dataset is a misleading one to some extent. Many 
important journals are excluded. Even though their cited references can describe situations quite well, we lose 
the opportunity to process target data directly. Besides, figures made by CiteSpace II cannot contain all data 
because of its computational capability. In this case, minor details will be ignored.  

Open innovation is a hot topic nowadays. After Henry Chesbrough’s great work, many companies in almost all 
industries are interested in this fantastic idea about technology management. Open innovation does provide a 
good way for future development of many organizations. In this condition, it is becoming extremely hot. 
However, open innovation is at an early stage according to our study. Its nature and application need powerful 
study to contribute to future innovation and technology management. Based on our work, studying at nature of 
open innovation will still be the most important task in recent future but finding or developing new branches 
from open innovation will be an important and long term trend. 
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