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Abstract: Collaborative innovation has become a critical strategy for enterprises navigating
the complexities of modern technological development. This study examines how external
drivers can be adjusted to foster and enhance collaborative innovation. Foucusing on key
factors such as government support, market competition, and intellectual property protection,
the research highlights their impact on the success of collaborative innovation. Drawing on
qualitative research and case analysis, this study identifies challenges such as market failure,
resource allocation inefficiencies, and risks of knowledge leakage. The findings reveal that
government policies, financial assistance, and fostering an innovation ecosystem significantly
enhance collaborative efforts, while robust intellectual property protection bolsters
confidence in knowledge sharing and commercialization. Additionally, the study highlights
the importance of cultivating a collaborative culture within enterprises, supported by clear
objectives, talent development, and ethical practices. This research offers actionable insights
for optimizing external drivers to maximize the benefits of cross-organizational innovation,
contributing to a more sustainable and efficient innovation ecosystem.
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1. Introduction

Innovation is widely regarded as a key driver for enterprise long-term growth and development [1,
2]. In the context of open innovation, technological innovation is increasingly complex and integrated,
and most innovations cannot succeed in isolation [3, 4]. Therefore, a growing number of enterprises
and organizations are moving toward ecological evolution, bringing together heterogeneous but
complementary resources and capabilities through multi-party interaction to achieve cross-
organizational collaborative innovation, thus improving innovation efficiency [5, 6].

At the macro level, many countries are strategically supporting resource-intensive innovation
networks to address global innovation needs. Collaborative innovation mechanism creates huge
innovation opportunities for enterprises. In business practice, collaborative innovation has become an
important part of enterprise strategy [7].

However, innovation networks bring together multiple stakeholders with varying interests.
Achieving efficient collaborative innovation in such complex networks requires understanding the
impact of both external and internal drivers on innovation activities. This paper focuses on the
analysis of how external drivers have an impact on enterprise collaborative innovation, and how
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external drivers promote the development of enterprise collaborative innovation. Through qualitative
research and case analysis, effective strategies are provided to strengthen the positive impact of
external drivers on collaborative innovation.

2. Challenges

Studies on the influence of external factors on collaborative innovation mainly focus on two aspects:
institutional support and market competition [8]. These two aspects make enterprises face challenges
in collaborative innovation. The political system is divided into formal and informal systems [8].
Formal system refers to the government through the formulation of policies to create a good
atmosphere to promote enterprises to carry out collaborative innovation. As collaborative innovation
1s a more complex way of innovation organization, it is mainly manifested as the process of industry-
university-research cooperation [9]. As a knowledge production activity, the spillover of collaborative
innovation may lead to market failure [10]. Informal system refers to the promotion of ethical
collaborative innovation by various stakeholders through informal systems such as culture, values
and rules. Collaborative innovation involves multiple stakeholders. Due to the different interest
demands and purposes of each stakeholder, they may put individual interests above group interests
[9, 10]. These problems will increase the risk of instability and failure of collaborative innovation and
restrict the innovation activities and development of enterprises. Prime Planet Energy & Solutions, a
joint venture between Toyota and Panasonic, confronts issues of knowledge spillover and free-riding
within its supply chain. Certain small-to-medium-sized battery component suppliers, having acquired
advanced materials and design technologies through collaboration with Prime Planet, have
subsequently utilized these technologies to produce similar products in partnership with other
competitors. This practice allows them to reap additional industry benefits without incurring the costs
of technological research and development. Consequently, the external enterprises’ exploitation of
technology spillover diminishes Prime Planet’s motivation to pursue further research and
development. Notably, Panasonic, as the principal supplier of battery technology, has not fully
realized market returns proportionate to its R&D investments.

On the market side, industry competition may affect firms' willingness to collaborate on innovation.
On the one hand, the intensification of industry competition will stimulate the vigor and vitality of
enterprises, increase the willingness of enterprises to cross border and cooperate with other entities,
and fully leverage the innovation resources and innovation capacity of enterprises through
collaborative innovation [11]. On the other hand, the uneven distribution of knowledge within
innovation ecosystems presents challenges. Collaborative innovation inherently involves resource
allocation and knowledge transfer, but knowledge does not transfer automatically. Instead, effective
dissemination and internalization require extensive knowledge-sharing efforts within these complex
ecosystems. [12]. Through knowledge sharing, stakeholders with different functions can obtain
information, know-how and ideas from each other [13]. Therefore, knowledge sharing constitutes a
critical aspect of innovation management [14]. However, the collaborative process carries risks, such
as the potential for free-riding behavior when enterprises share core technologies and innovation
knowledge. Managing collaboration processes and preventing knowledge leakage are difficult tasks
for enterprises [15]. In industry competition, the hidden costs of collaborative innovation may reduce
the willingness of enterprises to choose collaborative innovation [11]. An empirical study of 598
manufacturing firms in Jiangyin reveals that, when accounting for the hidden costs of collaborative
innovation, these costs have a non-linear effect on the firms’ propensity for collaborative innovation.
Specifically, the willingness of enterprises to engage in collaborative innovation initially diminishes
before subsequently intensifying [11]. Overall, while collaborative innovation brings many
opportunities for the innovation development of enterprises, it also introduces many external factors
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that may negatively affect the innovation activities of firms, posing complex challenges to their
management and execution.

3. Solutions
3.1. Government support

The presence of "market failure" often prevents the efficient allocation of resources,, therefore, the
government's support is an important force to promote collaborative innovation. The government
plays both direct and indirect roles in facilitating innovation cooperation among enterprises. First,
there is government support through policy. The government can formulate relevant laws and rules,
provide macro-guidance and institutional arrangements for various innovation entities, and strengthen
supervision and constraints on various stakeholders. Reasonable interest and resource allocation
mechanism can reduce the contradictions and conflicts of the parties involved in collaborative
innovation, and increase the willingness of cooperation and the chance of success [10]. Furthermore,
by steering the ecological evolution of innovation and fostering synergies, governments can help
build robust innovation ecosystems. Economic support from the government is another key factor.
The government provides financial help or subsidies to enterprises. Government financial support for
enterprises can increase the scale of funding for collaborative innovation, and can also attract more
R&D investment from within or outside enterprises. This not only reduces the pressure of scientific
research but also increases the confidence of enterprises in research and development. When
companies have sufficient capital and confidence in research and development, the willingness to
share knowledge will be stronger. When a single enterprise cannot complete the research and
development independently due to insufficient funds and scientific research capacity, it can rely on
the resources and knowledge of partners to develop through collaborative innovation, and obtain new
knowledge results [16, 17]. Government support can further promote the formation of an innovation
ecosystem, enabling all participants to have a good knowledge-resource-R&D cycle. From the
research on subsidies and income tax incentives provided by local governments to enterprises, the
government's economic assistance positively influences enterprises' innovation activities [18].

However, government subsidies and tax cuts have potential drawbacks. The help of local
governments to local enterprises may reduce the resource allocation ability and innovation
competitiveness of enterprises in cross-regional collaborative innovation and may also increase the
market demand for innovation factors, leading to the rise of innovation factors prices and the increase
of enterprises' costs. Therefore, the government should clarify the degree of help to enterprises and
avoid the negative impact caused by excessive help.

3.2. Corporate collaboration awareness

Under the background of open innovation, enterprises need to cultivate collaborative consciousness
to realize cooperative innovation. According to the empirical study on Toyota, the establishment of
bilateral and multilateral knowledge sharing mechanisms to carry out collaborative innovation has an
important impact on the success of Toyota, which accelerates the speed of manufacturing and
innovation of Toyota and gives it a strong competitive advantage in the automobile industry [19]. In
addition to relying on the guidance and arrangement of government policies, enterprises should also
incorporate a sense of synergy into their corporate culture by defining its importance, objectives, and
phased tasks of collaborative innovation. The setting of goals should align with the company's
capabilities while fostering collaborative innovation with partners. Goals should be both actionable
and challenging to ensure feasibility and drive progress. [20]. On this basis, strengthen the publicity
and training within the enterprise, improve the innovation ability and the ability to absorb knowledge
within the enterprise. At the same time, companies and partners should develop clear collaborative
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goals and plans to ensure that innovation activities are orderly. Due to collaborative innovation
involving a large amount of knowledge transfer, the partners should regularly transfer knowledge and
share experience through training courses, seminars and sharing sessions. Improving the innovation
ability of enterprises cannot be separated from the introduction and training of high-end talents. To
continuously drive innovation and development, enterprises should cultivate a collaborative mindset
with universities and proactively attract high-end talent and experts in relevant fields. Collaboration
between schools and enterprises can further strengthen the innovation ecosystem and enhance the
collaborative innovation capabilities of enterprises. At the same time, the cultivation of moral
consciousness of all parties should be strengthened to avoid the negative impact of bad activities on
innovative activities. Introduce third-party institutions to coordinate multi-party cooperation, set up a
clear benefit distribution mechanism, and enhance the confidence of participants in cooperation.

3.3. Intellectual property protection

The research shows that market competition has a U-shaped impact on enterprises' participation in
collaborative innovation, and the sub-sample test results show that the positive impact of the market
competition mechanism on collaborative innovation can be guaranteed when intellectual property
protection is strengthened [8, 11, 21].

First, intellectual property protection can significantly improve the quality of the competitive
environment in the market, thus incentivizing enterprises to collaborate on innovation. Research
shows that in areas with strong intellectual property protection, enterprises are more willing to
conduct technology research and development through industry-university-research cooperation.
This is because innovation results can better avoid imitation and encroachment, improving the
possibility of innovation into commercial value [21, 22]. For example, by strengthening the protection
of patents, trademarks and trade secrets, companies can more confidently share technology and
information in collaboration, thus achieving synergies. This is particularly important in high-tech
industries, where robust intellectual property protection rules can encourage enterprises to invest
more resources in the development of breakthrough technologies. Enhanced protection also facilitates
deeper cooperation with universities and research institutions, promoting innovation and
collaboration across sectors. [22]. Moreover, intellectual property protection enhances the role of
market mechanisms by optimizing government support strategies. In a high-intensity protection
environment, enterprises are better able to respond to market competition pressure through industry-
university-research cooperation innovation, with this effect being particularly noticeable in scenarios
with lower subsidy intensity [21]. In contrast to direct government subsidies, which may distort
market competition, intellectual property protection can fundamentally stimulate the innovation
momentum of enterprises and form a healthy innovation ecosystem. Strengthening intellectual
property protection ensures that innovation rights and interests of enterprises are safeguarded at the
institutional level and optimize the market competition environment. The strengthening of the judicial
protection of intellectual property rights by the state can promote the collaborative innovation of
enterprises, and prompt enterprises, universities and scientific research institutions to form closer ties
in the collaborative innovation, thereby effectively promoting technological progress and industrial
upgrading.

4. Conclusion

This study underscores the pivotal role of external drivers in shaping the landscape of collaborative
innovation. Effective government intervention, including policy frameworks and financial incentives,
serves as a catalyst for fostering innovation networks and addressing market failures. Market
competition, while stimulating innovation, necessitates robust knowledge management and ethical
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collaboration practices to mitigate adverse effects such as free-riding and resource inefficiencies.
Intellectual property protection emerges as a cornerstone for enhancing market confidence, ensuring
equitable knowledge sharing, and sustaining innovation ecosystems.

Enterprises must also actively cultivate a culture of collaboration by setting actionable goals,
engaging in knowledge-sharing mechanisms, and partnering with academic institutions to attract
high-end talent. By integrating these strategies, firms can navigate the challenges posed by external
factors and harness collaborative innovation to achieve technological advancement and competitive
advantage. Future research should further explore the dynamic interaction between internal
capabilities and external drivers to provide a better environment for corporate innovation.
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