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Open-source innovation is rarely included in the government’s innovation measures. Firms that take the lead in open-

source have greater benefit losses and need to bear considerable risk. For open-source innovation participants with high

knowledge and a technology spillover effect, innovation willingness is closely related to whether the spillover benefits can

be moderately compensated. When the open-source model is not formed and the problem of the “free ride” is common,

the government should give support to open-source enterprises, such as offering tax subsidies. In this way, enterprises’

open-source innovation power can be stimulated. Trust is an important factor for enterprises to build a good cooperative

relationship and sustainable development. The spontaneous resistance to hitchhiking behavior and the enthusiasm for

secondary innovation both depend on the construction of a trust relationship between enterprises. Strengthening

enterprise interaction in the open-source community and building a smooth talent exchange and learning channel can

better cultivate this trust.

Keywords: open-source innovation ; homogeneity ; competitive intensity

1. Introduction

In the era of globalization and the Internet economy, technology and information are interacting more and more frequently.

The extent of openness and the sharing of knowledge, technology, and other scientific and technological innovation

results are increasing. The traditional “closed source innovation” inside firms is difficult to adapt to business development

and competition , and gradually shows a certain inadaptability. Open-source innovation is becoming more and more

popular because of its openness and the sharing of results. As early as 1999, the Linux open-source operating system

was being developed; it has since become the biggest competitor of the Microsoft operating system, and has been

encroaching on the market share of the Microsoft Windows system . Apache, the open-source network software, has

maintained a kingpin position in the market since its release in 2002, occupying more than 60% of the market of network

server software in 2007. Nowadays, open-source technology is widely used in more than 80% of global software sales,

and open-source technology supports more than 90% of scientific and technological innovation products . Therefore, the

importance of studying the benefits of open-source innovation is becoming increasingly evident. The most significant

difference between open-source innovation and closed source innovation is the high degree of openness of the innovation

results. The open innovation results are not closed and monopolized but are openly shared, allowing other firms to learn

from them. Within the scope of the open-source licensing agreement, participants are free to participate in the innovation

process and produce open-source results and are also allowed to revise and disseminate them . Every open-source

innovator is, consequently, also an innovator of his predecessors’ work. In Newton’s words, they are “standing on the

shoulders of giants” .

On the one hand, large enterprises choose open-source innovation to integrate resources and reduce costs so as to

improve innovation capability . On the other hand, they hope to obtain the first-mover advantages of technological

innovation and establish technical standards . Through open-source innovation, small enterprises can make better use

of the external resources owned by their partners, develop diversified products and enhance competitiveness .

Although open-source firms lose the monopoly revenue garnered by closed-source innovation, they gain additional

revenue by learning from each other’s innovations. Whether open-source innovation can bring revenue to firms, and what

factors influence the size of that revenue are important issues in the new field of open-source innovation. However, due to

the many factors affecting the benefits of open-source innovation, there are few studies on its quantitative analysis

through a mathematical model or empirical analysis. The uncertainty of revenue seriously hinders the promotion and

secondary innovation of the open-source innovation model. A demonstration is urgently needed to show that open-source

innovation can achieve revenue growth.
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2. The Concept and Characteristics of Open-Source Innovation

Eric Raymond was the first to propose the term “open-source”. In a narrow sense, open-source refers specifically to the

source code of open software, to ensure the openness, accessibility, and easy modification of that source code. With the

development of Internet technology and the deepening of the Internet economy, the term “open-source” has become more

and more widely applied. The connotation of “open-source” has expanded and has gradually evolved into a kind of

thought and culture that is mainly characterized by openness, freedom, and sharing .

Open-source innovation is an innovation method derived from open-source. Scholars of open-source innovation have

different opinions. Lerner and Tirole define open-source innovation as a joint innovation of regional spatial dispersion with

knowledge-intensive and interactive technicians and users through the Internet . Hippel and Krogh define open-source

innovation as a user-driven individual–collective joint innovation model . Steve Hamm summarizes open-source

innovation as a collaborative development process that includes multiple participants (contributors) . It can be seen that

multi-subject collaborative innovation and achievement-sharing are the most important core factor of open-source

innovation.

Open-source innovation is mainly characterized by four aspects:

(1) Innovation subject diversification. The information technology attribute of the Internet breaks through the regional

restrictions of traditional innovation. It enables the participants of open-source innovation to cooperate and innovate

across regions and industries. Simon Grand and Georg von Kroghetc have pointed out that open-source innovation can

combine the forces of individual developers and developers from different sectors, firms, and borders and

“collaborinnovate” .

(2) Diversified incentive mechanisms. It is important to design a diversified incentive mechanism based on the diverse

participation motivation of open-source innovation participants. Participatory incentives include the fun of innovation,

altruism, the signal effect of career promotion, etc., while outcome incentives include meeting the customized needs of

innovation results and business benefits .

(3) Openness of the innovation process. Open-source innovation is typified by open innovation with high levels of

openness in terms of both innovation resources and processes. The openness of the process is reflected in the fact that

the knowledge and technology used in the process of innovation and development are no longer closed but are instead

partially or even completely open. Firms can source inspiration and ideas from the knowledge and technology disclosed

by other participants. They can also cooperate to integrate the technical strength of various firms to reduce the cost of

innovation. That is to say, they realize the innovation process of wide-ranging coordination with low thresholds.

(4) Sharing of innovation achievements. Sharing is not only the concept of open-source innovation but also an important

feature that distinguishes open-source innovation from other innovation models. Sharing avoids the wasting of resources

caused by repeated parallel development and maximizes the economic and social value of innovative results. The sharing

of open-source innovation results is reflected in two parts: source achievement sharing and secondary innovation

achievement sharing. Open-source firms will publicly disclose the source results. All participants can refer to it and share

their knowledge and technology. Then, some participants will optimize and improve the source results after learning from

them, to form a secondary innovation. Via this optimizing and upgrading by participants, the sharing of secondary

innovation results will be realized again.

In the process of open-source innovation, open-source enterprises develop source innovation results and obtain

innovation benefits. Due to market competitiveness, other enterprises lose part of their profits. However, other companies

have learned from the open-source innovation results (known as a “learning enterprise”). These enterprises gain new

knowledge and new technology by which to increase profits. This process is also known as a high degree of knowledge

and technology diffusion. In this diffusion process of knowledge and technology, the technology gap between learning

enterprises and open-source enterprises decreases. The relative advantage of open-source enterprises inevitably costs

part of the revenue. Next, the learning enterprise will choose whether to make a secondary innovation based on the

source results and disclose their findings. Finally, if the learning enterprise chooses this secondary innovation, the open-

source enterprise will learn the results and gain in terms of profits.
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3. Open-Source Innovation Advantages and Its Source of Innovation
Power

Open-source innovation extends the value of innovation results to a greater extent than closed-source innovation. The

idea that open-source innovation can bring greater benefits to companies is increasingly widely accepted. Yu and Ding

believe that an open-source license enables developers to use the relevant knowledge and technology without needing to

master the relevant property rights and patent rights. This can significantly reduce knowledge and technology’s circulation

and transaction costs, thus contributing to revenue improvement overall . Henkel believes that the openness of open-

source innovation will lead to changes in the external environment and consumer demand. This change will increase the

learning revenue that enterprise managers accrue from open-source innovation .

Currently, however, companies are being driven by profit alone. Hitchhiking problems are also common. How do people

ensure that innovation power is the core issue of an open-source innovation model? Scholars have some optimism and

some concerns about this issue. West and Gallagher answer one question of open-source innovation: “Why do

companies have to invest in research and development if the results can be delivered to competitors through open-source

innovation cases?” It is also pointed out that open innovation can help enterprises to effectively integrate internal and

external resources, fully tap market opportunities, enhance their competitive advantage and obtain innovation returns .

Yu believes that with the expansion of the scope of innovation and its resources, a company will continue to accumulate

and expand. Rich innovation resources further guarantee the scale of innovation application and entrepreneurial activity.

This forms a virtuous cycle that allows self-growth and environmental adaptability after open-source innovation reaches

critical conditions .

Moreover, the short-sighted behavior of enterprises seeking to maximize their interests also makes it difficult to promote

open-source innovation. In his 1968 account of the tragedy of the commons, Hardin wrote that users of the commons

might maximize their short-term interests at the expense of their long-term interests. The actions of the minority may harm

the entire group . How to prevent the open-source innovation community from experiencing the tragedy of the

commons with participants spontaneously innovating and sharing the innovation results are all urgent problems to be

solved. Qi and Zhang pointed out that the concept of “peers” is one of the core values of the open-source community.

Knowledge-sharers expect that their requirements will be satisfied by other sharers when they need access to knowledge

in the future. However, there are many free-riders in the open-source community. They share in the benefits of public

goods but rarely contribute anything to the community .

Therefore, choosing open-source and secondary innovation is a game played between the perceptions of interest and

loss uncertainty. The premise of sharing innovation results is that the perceived benefits can compensate for the

perceived loss of valuable knowledge . Sengupta A and Sena V also analyzed the problem from the perspective of

long-term sustainability. They pointed out that the benefits of technological and achievement improvements from open-

source innovation must be balanced against the cost of higher returns from what is currently closed innovation. Different

market conditions also affect the choice of open-source innovation . Therefore, effectively proving that open-source

innovation can bring greater benefits and stimulate the power of enterprise through open-source innovation is an

important condition for the rapid promotion and uptake of an open-source innovation model.

4. The Factors Affecting the Revenues of Open-Source Innovation

There is no lack of relevant literature detailing research into the concept of open-source and open-source innovation.

However, the current research mainly focuses on related concepts, such as open-source innovation motivation ,

open-source innovation-related intellectual property protection , etc. There is little research into revenue from open-

source innovation. In the existing relevant research, the factors affecting the income from open-source innovation include

knowledge absorption ability, product homogenization degree, the enterprise-strength gap, etc.

4.1. The Capability of Absorbing Knowledge

This refers to the scenario when a particular innovation results in generating knowledge spillover, and the efficiency of

other firms in learning of and utilizing the innovation results. Its strength directly determines the benefits of open-source

learning enterprises and indirectly determines the loss of income experienced by open-source enterprises due to business

competition. It plays an important role in affecting whether enterprises choose open-source practice as well as open-

source innovation revenue. From the perspective of open-source innovation motivation, Hsu and Chang pointed out that

the knowledge-sharing process is complex and difficult to predict. Open-source participants are uncertain whether their

open-source behavior will trigger adverse results. This creates uncertainty about knowledge-sharing . Tian and Chang

also believe that other users will exhibit opportunistic behaviors that are intended to maximize their own interests and
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ignore the interests of others. This will deepen the uncertainty regarding knowledge-sharing . From the perspective of

open-source innovation revenue, IBM Analytics calculates the potential benefits of using open-source software and

engaging in open-source projects. They found that investing USD 100 million to support open-source operating systems

such as Linux will generate millions of dollars annually from around the world from the knowledge sharing of open-source

activities. Maintaining such an operating system costs USD 500 million a year. The open-source innovation model can

effectively reduce costs and increase profits for enterprises . Qi and Zhang combined open-source innovation with big

data, pointing out that open-source big data cooperation assets have an outstanding value in terms of spillover effect .

Furthermore, Hagedoorn and Wang, Spencer, and Van Wijk combined the typical cooperation and competition model of

the open innovation alliance to prove that knowledge-sharing has significant benefits, even for enterprises with

competitive relationships .

4.2. The Degree of Product Homogeneity

Some scholars also express this as the intensity of competition (in fact, the two have a very close positive relationship).

This refers to enterprises’ competition in the marketplace, their benefits from product innovation or imitation (such as

occupying a greater market share, etc.), and the resulting impact on income from other enterprises. The higher the degree

of homogenization of enterprise products, the greater the intensity of competition. On the one hand, this means that

innovation brings greater comparative advantage benefits and a company can seize the market share of other enterprises

to a greater extent. On the other hand, this also means that the benefits garnered from learning about the innovation

achievements of other enterprises are more significant. Through empirical research, Dedman, Lennox, and Darrough

show that the stronger the market competition, the less willing companies are to disclose innovation results , and the

less willing they are to innovate. However, according to the conclusions of Diao, Ma, and Hughes, the intensity of

competition positively impacts the innovation disclosure of enterprises . De Marco and Leckel believe that the impact

of enterprise product homogenization on small, medium-sized, and large enterprises is heterogeneous .

4.3. Enterprise Strength

In recent years, more and more scholars have reported that large enterprises often have different open-source innovation

choices than small and medium-sized enterprises. Competition intensity and many other factors have an impact of

different strengths on enterprises that is often heterogeneous. Qi and Zhang believe that large enterprises are more

inclined to use closed-source products because of business security and stability. Small and medium-sized enterprises

tend to choose open-source products for cost reasons. Rammer also found that small and medium-sized enterprises are

more inclined to try open-source innovation. They are eager to gain external knowledge through open-source innovation.

However, due to their weak internal innovation ability and absorption ability  compared with strong, large enterprises,

they lack the corresponding resources to coordinate and absorb the spillover value brought by open-source innovation

. Most large enterprises that dominate the market have stronger technological innovation ability and will face high risks

when choosing to be open-source. Therefore, large enterprises choose open-source innovation more when it concerns

establishing technical standards and optimizing organizational evolution strategies and innovation capabilities . In

contrast, small and medium-sized enterprises mainly choose open-source to reduce innovation costs and enhance

innovation ability . Hoab pointed out that policymakers need to be aware of the different types of innovators in SMEs

and explore the appropriate innovative models .

4.4. Other Factors

In addition to the above influencing factors, secondary innovation ability, the cost, the value of the innovation results, and

the number of participants will also affect the benefits garnered from open-source innovation. Secondary innovation ability

refers to the degree of value increase for learning enterprises based on the source results during secondary innovation,

which represents the ability of secondary innovators to modify the source results . The stronger the secondary

innovation ability, the greater the innovation benefits of the learning enterprises. The cost of secondary innovation refers to

the cost paid by a learning enterprise to carry out secondary innovation. It affects the income of learning enterprises, and

some scholars will set it as a fixed value in their research . The value of innovation results includes the source value

and secondary innovation value of open-source enterprises. The source results’ value is reflected in their accessibility and

availability . It affects the income of the innovation revenue of open-source enterprises and knowledge spillover to

learning enterprises. The value of secondary innovation results affects both the innovation revenue of learning enterprises

and the revenue brought by knowledge spillover to open-source enterprises. Some scholars assume the value of the

source results to be 1 for the purposes of calculation . Maxwell, Sengupta, and Sena proposed that the number of

participants positively impacts open-source innovation revenue .

[20]

[5]

[19]

[27][28][29]

[30][31]

[32][33]

[34][35]

[36]

[37]

[8][9][38]

[7][39]

[37]

[5]

[40]

[5]

[40]

[5][21]



References

1. Abril, C.; Sanchez, J.; Garcia-Madariaga, J. The effect of product innovation, promotion, and price on consumer
switching to private labels. J. Mark. Channels 2015, 22, 192–201.

2. Yan, C. Interaction between the Behavior of Open Source Software Developers and the Intellectual Property Protection
System—Analysis of the Economic Perspective; Shanghai Jiao Tong University: Shanghai, China, 2013; pp. 7–12.

3. Science and Technology Communication Center for China Association for Science and Technology. The Theme Salon
of Science and Technology Innovation Development Law and Innovation Governance System of Young Scientists was
Successfully Held. Available online: https://www.cast.org.cn/art/2020/10/20/art_372_137305.html (accessed on 8 April
2022).

4. Wang, Y. Open source Innovation: Multiple Incentives and Effective Private Provision of Public Goods. Contemp.
Financ. Econ. 2013, 10, 36–45.

5. Maxwell, E. Open Standards, Open Source, and Open Innovation: Harnessing the Benefits of Openness. Innov.
Technol. Gov. Glob. 2006, 1, 119–173.

6. Hamm, S. Open Source Innovation. Available online: http://open-innovation-projects.org/faq/what-do-you-mean-by-
open-source-innovation (accessed on 6 October 2005).

7. Garcia, J.M.; Steinmueller, W.E. The Open Source Way of Working: A New Paradigm for the Division of Labour in
Software Development; University of Sussex Science & Policy Research Unit Working Paper: Sussex, UK, 2003.

8. Bauer, A.; Pizka, M. The Contribution of Free Software to Software Evolution. In Proceedings of the International
Workshop on Principles of Software Evolution, Helsinki, Finland, 2 September 2003.

9. Lerner, J.; Tirole, J. Some simple economics of open source. J. Ind. Econ. 2002, 50, 197–234.

10. Colombo, M.G.; Piva, E.; Rossi-Lamastra, C. Open innovation and within-industry diversification in small and medium
enterprises: The case of open source software firms. Res. Policy 2014, 43, 891–902.

11. Wang, Y. Open and Shared; Nanjing University Press: Nanjing, China, 2013; pp. 1–9.

12. Hippel, V.; Krogh, V. The private-collective innovation model in open source software development: Issues for
organization science. Organ. Sci. 2003, 14, 209–223.

13. Grand, S.; Krogh, G.V.; Leonard, D.; Swap, W. Resource allocation beyond firm boundaries: A multi-level model for
open source Innovation. Long Range Plan. 2004, 37, 591–610.

14. Yu, J.; Ding, Y.; Liu, J.; Chen, F. Open mechanism, governance mechanism and enlightenment analysis of open source
innovation under the background of deep digitization. Innov. Technol. 2021, 21, 13–18.

15. Henkel, J.; Schoeberl, S.; Alexy, O. The emergence of openness: How and why firms adopt selective revealing in open
innovation. Res. Policy 2014, 43, 879–890.

16. West, J.; Gallagher, S. Challenges of open innovation: The paradox of firm investment in open-source software. RD
Manag. 2006, 36, 319–331.

17. Yu, J.; Meng, Q.; Zhang, Y.; Jin, J. Digital entrepreneurship: A New trend of entrepreneurship theory and practice in the
digital Era. Sci. Res. 2018, 36, 1801–1808.

18. Hardin, G. The Tragedy of the Commons. Science 1968, 162, 1243–1248.

19. Qi, J.; Zhang, G.; Wang, W. Innovation logic of open source digital economy: Big data Cooperation asset Perspective.
J. Beijing Jiaotong Univ. 2021, 20, 37–49.

20. Tian, Y.; Chang, B. Knowledge sharing or not? Based on the open-source digital innovation community perspective.
Sci. Res. 2021, 39, 1474–1483.

21. Sengupta, A.; Sena, V. Impact of Open Innovation on Industries and Firms—A Dynamic Complex Systems View.
Technol. Forecast. Soc. Change 2020, 159, 120199.

22. Raymond, E.R. The Cathedral and the Bazaar: Musings on Linux and Open Source by an Accidental Revolutionary; O’
Reilly & Associates Inc.: Sebastopol, CA, USA, 1998; pp. 30–35.

23. Torvalds, D. Just for Fun: The Story of an Accidental Revolutionary; Harper Business: New York, NY, USA, 2001.

24. Zhang, T. Intellectual property issues of open sourceopen-source software. Internet Law Rev. 2004, 2, 3–65.

25. Zhang, P. Open source software—Intellectual property system compatible. In Proceedings of the 2004 China (Fuzhou)
International E-Commerce Academic Exchange Conference and 2004 China International E-Commerce Senior
Academic BBS, China International E-Commerce Higher Education BBS, China International E-Commerce Legislation



Research Academic BBS, China International E-Commerce Application Technology Research Senior BBS, Fuzhou,
China, 17 May 2004.

26. Hsu, M.H.; Chang, C.M. Examining interpersonal trust as a facilitator and uncertainty as an inhibitor of intra—
Organisational knowledge sharing. Inf. Syst. J. 2014, 24, 119–142.

27. Hagedoorn, J.; Ning, W. Is there complementarity or substitutability between internal and external R&D strategies?
Res. Policy 2012, 41, 1072–1083.

28. Spencer, J.W. Firms’ Knowledge-sharing strategies in the global inniovation system: Empirical evidence from the flat
panel display industry. Strateg. Manag. J. 2003, 24, 217–233.

29. Wijk, R.V.; Jansen, J.J.; Lyles, M.A. Inter- and Intra-Organizational Knowledge Transfer: A Meta-Analytic Review and
Assessment of its Antecedents and Consequences. J. Manag. Stud. 2008, 45, 830–853.

30. Dedman, E.; Lennox, C. Perceived competition, profitability and the withholding of information about sales and the cost
of sales. J. Account. Econ. 2009, 48, 210–230.

31. Darrough, M. Disclosure policy and competition: Cournot and Bertrand. Account. Rev. 1993, 68, 534–561.

32. Diao, L.; Ma, Y. The Voluntary Innovation Disclosure of Firms with Network Effects. Sci. Sci. Manag. S. T. 2012, 33, 44–
50.

33. Hughes, J.S. Information Sharing, Spillovers, and Competition; Pae, S., Ed.; Anderson School of Management,
University of California: Los Angeles, CA, USA, 2011.

34. Marco, C.D.; Martelli, I.; Minin, A.D. European SMEs’ engagement in open innovation When the important thing is to
win and not just to participate, what should innovation policy do? Technol. Forecast. Soc. Change 2020, 152, 119843.

35. Leckel, A.; Veilleux, S.; Dana, L.P. Local Open Innovation: A means for public policy to increase collaboration for
innovation in SMEs. Technol. Forecast. Soc. Change 2020, 153, 119891.

36. Rammer, C.; Czarnitzki, D.; Spielkamp, A. Innovation success of non-R&D-performers: Substituting technology by
management in SMEs. Small Bus. Econ. 2009, 33, 35–58.

37. Hervas-Oliver, J.L.; Sempere-Ripoll, F.; Boronat-Moll, C. Technological innovation typologies and open innovation in
SMEs: Beyond internal and external sources of knowledge. Technol. Forecast. Soc. Change 2020, 162, 120338.

38. John, P.U. Open source development: A hybrid in innovation and management theory. Manag. Decis. 2004, 42, 1095–
1114.

39. Wang, Q.; Gao, S. Study on Dynamic Games Model of Open Source Software Innovation Based on Open Knowledge
Disclosure. J. Ind. Eng. Eng. Manag. 2010, 24, 104–109.

40. Johnson, J.P. Open Source Software: Private Provision of a Public Good. J. Econ. Manag. Strategy 2002, 11, 637–662.

Retrieved from https://encyclopedia.pub/entry/history/show/61776


