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Abstract: With rapid changes and increasing uncertainty in the market environment, enterprise
innovation ecosystems (EIEs) have increasingly been promoted in the past decade. Nevertheless,
research on EIEs has fallen into a fuzzy state. Scholars have scattered views on the subject and
have not systematically classified it, leading to a discussion regarding its conceptual rigor and
comprehensive analysis. The purpose of this article is to conduct integrative research on EIEs and
to examine all the relevant issues of existing views. This study screened all relevant topics in the
past decade through the WOS database and identified significant journal articles. By reviewing
and sorting out the relevant thematic literature from 2011 to 2020 and performing keyword cluster
analysis, the research focus and hot spots of EIEs are determined. The entity structure, main types,
dynamic mechanism, and evolution mechanism of EIEs were elaborated, and the definition of an
EIE is finally determined. Through an analysis of the emerging viewpoints of EIEs, the hot spots of
this topic are discussed. These streams provide opportunities for further research to consolidate the
concepts of EIEs.

Keywords: innovation ecosystems; cluster analysis; perspective analysis; theory evolution; system-
atic review

1. Introduction

Research on ecosystems and their effects on firm outcomes has only recently emerged.
Unlike the previous static and government-supervised innovation system concepts, “inno-
vation ecosystems” have a “dynamic and flexible collaborative structure” [1]. With rapid
changes in the business environment and the increasing complexity and uncertainty of
tasks, future competition no longer involves confrontation between individual companies.
Fierce competition among firms promotes the transformation of innovation activities from
mechanic to ecological and organic [2]. Competition within an ecosystem and among
ecosystems is increasingly fierce. Thus, the sustainability of firms depends on the overall
development of ecosystems.

At present, innovation ecosystems have become the focus of enterprise attention. Some
leading companies around the world (such as Apple, IBM, Procter & Gamble, Siemens,
Microsoft, Google, and Haier [3]) have introduced new innovation paradigms and estab-
lished dynamic and open innovation ecosystems centered on enterprises. Firms actively
cooperate with other actors within ecosystems. The carrying out of resource sharing and
information interaction has produced countless influential innovations in industries [4],
which not only enhances the growth potential and innovation capabilities of a company’s
own business but, more importantly, creates value for consumers and achieves market
competitive advantages. The construction of the innovation ecosystem model is related to
specific regional space, such as national innovation ecosystems (NIEs), regional innova-
tion ecosystems (RIEs), industrial innovation ecosystems (IIEs), and enterprise innovation
ecosystems (EIEs) [2]. Due to the different starting points of scholars, the existing research
is relatively scattered and lacks a common knowledge base. In recent years, there has also
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been a lack of time-effective and systematic combinations of the research status, evolution
trend, and research gaps in terms of EIEs in the academic world. Therefore, the above
content constitutes the research focus of this article, which has important enlightening
significance both in theory and in practice. To fill this gap, this article applies a systematic
literature review and combines a hybrid method consisting of bibliometric analysis and
content analysis, covering 85 journal articles from 2011 to 2020. This research attempts to
find the research focus and frontier areas through keyword cluster analysis and identifies
several important research questions:

RQa. How can the position of an EIE be clarified in the overall innovation ecosystems?
RQb. What is an EIE, including its entity, type, evolution mechanism, and motivation

mechanism?
RQc. How is an EIE defined?
RQd. What is the latest research progress and future trends of EIEs?

In fact, scholars have discussed each of the above issues to varying degrees. Jiang et al.
investigate how an innovation ecosystem is built and coordinated from a core-firm-based
view [2]. Yin et al. elaborate on the birth, definition, and characteristics of a sustainable
and smart product-innovation ecosystem [5]. Granstrand et al. conduct a conceptual
review and propose a new definition of the innovation ecosystems [6]. This research
integrates existing opinions and systematically answers the above questions based on
certain related topics. To answer RQc, this work first systematically answers RQa and RQb.
By clarifying their position in innovation ecosystems, NIEs, RIEs, IIEs, and EIEs can be
clearly distinguished. In this way, the relationship between EIEs and the overall innovation
ecosystem’s distinction and connection is very clear. Then, based on the composition of the
overall innovation ecosystem and the results of keyword analysis, RQb is systematically
answered, and the entity composition, main types, dynamic mechanism, and evolution
mechanism of EIEs are systematically and comprehensively summarized. After RQa
and RQb are clarified, the definition of an EIE also becomes clear. Finally, according to
the frontier vocabulary of keywords and a summary of the emerging perspectives of 85
documents, frontier analysis of EIEs is carried out.

Based on the scattered research of scholars, this article comprehensively organizes
the existing literature on EIEs, establishes a common knowledge base, and provides a
definition of an EIE. This work explores the research of the past decade, presents the
re-search status and development trend, fills the current research gap, and provides a
considerate arrangement and foundation for future scholars to study this topic.

The remainder of this study is arranged as follows. Section 2 describes this research
methodology and literature review process, including data collection, data analysis, and
data synthesis. Section 3 introduces the clarification of the innovation ecosystems, the
entities, types, motivating mechanism and evolution of EIEs, and the definition of EIEs,
and identifies the emerging research on EIEs. Section 4 explains the lack of significant
results and discusses theoretical and practical implications and policy recommendations.
Section 5 discusses conclusions, limitations, and future directions.

2. Methodology

This research focuses on EIEs. A systematic review is needed to search and select
the relevant literature on EIEs in three stages: data collection, analysis, and synthesis [7].
The systematic review of the innovation ecosystem literature in this research includes
bibliometrics and content analysis. The combination of the two methods aims to determine
literature trends, discuss the most frequent topics and fields, and possible gaps in the
literature [8].

2.1. Data Collection

The bibliometric database was extracted by Thomson Reuters from the ISI Web of
Science database, which was chosen because it provides a feature through which a set of
metadata, such as abstracts, authors, institutions, the number of citations, citations, and
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journal impact factors, can be collected, which are all necessary for bibliometric analysis [8].
The literature data come from the Web of Science (WOS) core collection database (data
collection took place on 31 December 2020). This systematic literature review depends
upon a reproducible, structured, and transparent method.

We used a four-stage selection process to identify relevant articles from these journals.
First, we searched all articles from 2011 to 2020 that were available online, using the

Web of Science database. Consistent with prior approaches to identify relevant articles [8],
we performed keyword searches and retained those 634 articles that contained the word
“innovation ecosystem” and/or any of the phrases “enterprise or firm or company or
business or corporation” or ‘business ecosystem*” in either their titles, abstracts or full texts.

Second, the “Discipline Category” was chosen to be “Management or Business or
Economics or Operations Research Management Science”, and 427 articles were obtained
after refining.

Third, the “Document Type” was chosen to be “Article & Review”. We limited the
review to peer-reviewed journal articles, omitting books, book chapters, and other non-
refereed publications because journal articles are considered validated knowledge and
are likely to have the highest impact in this field. Moreover, 295 articles were obtained
after refining.

Fourth, we employed a two-tier review method for systematic evaluation, in order
to reduce subjective interpretation bias [9]. The authors read each of the 295 articles and
independently analyzed the abstract, research focus, data and methods, and results. The
individual assessments were then combined and synthesized. Eighty-five articles satisfied
this requirement in this process. Thus, 85 articles remained for analysis. The data retrieval
and selection process are shown in Figure 1.

Figure 1. Data collection process.

2.2. Data Analysis
2.2.1. Descriptive Analysis

(1) Time distribution analysis of the research literature

The number of annual publications generally reflects the importance of the research
field and the degree of attention it receives. This paper conducts a statistical analysis of the
85 documents finally identified according to the year distribution, as shown in Figure 2.
During the period 2011–2020, the number of research documents on EIEs showed a stair-
like upward trend. In terms of time, during the period 2011–2017, the number of relevant
documents was relatively small, and the research was dominated by the theory of business
ecosystems, which was in its early stage of research on the overall innovation ecosystem;



Sustainability 2021, 13, 5742 4 of 26

from 2018 to 2020, the amount of relevant literature increased sharply, and the research on
EIEs entered a stage of rapid development.

Figure 2. Year of publication of the selected articles.

(2) Analysis of Journal Distribution of the Research Literature

Regarding the collation and statistics of academic journals, the journals with only
one article are omitted in Table 1. Most of the articles in the final dataset are from the
Technological Forecasting & Social Change category, and more than five articles are from te
Sustainability and Technovation.

Table 1. Journals in which the selected articles were published.

Journals Number

Technological Forecasting & Social Change 18
Sustainability 7
Technovation 5

Journal of Cleaner Production 4
Industrial Marketing Management 2
International Journal of Technology

Management 2

Research Policy 2
Strategic Management Journal 2

(3) Method used in selected articles

Figure 3 shows the distribution of the methods used in the studied articles, of which
qualitative research is the most frequent method used; these articles mostly consist of case
studies, followed by literature reviews.



Sustainability 2021, 13, 5742 5 of 26

Figure 3. Methodology.

(4) Highly cited literature analysis

Highly cited literature is often classic literature with important new theories or major
theoretical innovations, and thus, it is very important to sort out the development context
of a certain research field. Of the sources reviewed, nine are highly cited each year, as
shown in Table 2. The purpose of the study, research design, and key findings of these
9 papers are in Table A1 in Appendix A.

Table 2. Highly Cited Literature per Each Year.

Serial Number Title of Top Cited Articles Year Number of Citations

1
Connecting local entrepreneurial ecosystems to global innovation

networks: open innovation, double networks and knowledge
integration

2011 51

2
Entrepreneurship in Innovation Ecosystems: Entrepreneurs’
Self-Regulatory Processes and Their Implications for New

Venture Success
2013 355

3 Industry Platforms and Ecosystem Innovation 2014 434

4 Innovation through institutionalization: A service ecosystems
perspective 2015 226

5 Innovation ecosystems: A critical examination 2016 147

6 Ecosystem as Structure: An Actionable Construct for Strategy 2017 287

7 Unpacking the innovation ecosystem construct: Evolution, gaps
and trends 2018 68

8 Managing ecosystems for service innovation: A dynamic
capability view 2019 55

9 Innovation ecosystems: A conceptual review and a new definition 2020 22

2.2.2. Keyword Cluster Analysis

This article uses bibliometric visualization methods to help this study find the most
critical information and understand the objective development of EIEs. VOSviewer is a
powerful visualization software. It uses document co-citation and co-citation relationships
as the basic principle. Moreover, it builds and displays bibliometric graphs based on
the difference in distance, size, and density between nodes. Keyword clusters are used
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to identify the concepts related to EIEs. Each keyword appears 3 times and is cited as
meeting the criteria of this study [8]. The identified keywords are related to each other, and
the strength of this relationship corresponds to the strength of the relationship between
concepts related to EIEs. The color of an element represents the cluster to which it belongs,
and different clusters are represented by different colors, as shown in Figure 4.

Figure 4. Keyword network visualization.

The feature of overlay visualization that makes it different from network visualization
is that users can assign different colors to nodes through the score or color in the map file
according to their own research needs as in Figure 5. By default, the average year of the
keyword takes the score value for color mapping.

Figure 5. Keyword overlay visualization.
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Through a visual analysis of keywords, the following questions regarding the EIEs
theme can be asked (the front of the symbol “-” indicates the keywords that are clustered
out, and the back of the symbol “-” indicates the keywords summarized in this research;
(no) indicates that the keyword does not appear in the cluster):

RQ a. How can the EIE position be clarified in the overall innovation ecosystem?

Corresponding keywords:
Innovation ecosystem-innovation ecosystem: country-NIEs, region-RIEs, industry-

IIEs, and firm/company-EIEs.

RQ b. What is an EIE, including its entity, type, motivation mechanism, and evolution
mechanism?

Corresponding keywords:

1. (no)-entities:

(1) component-key components: actor/key actor-key actors, supply chain-innovation
chain, network-innovation network, and platform-innovation platform.

(2) (no)-artifacts: technology-technology, knowledge-knowledge, and resource-
resources.

(3) relationship-relations: cooperation/coopetition/collaboration/combination-
collaborative, complementarity-complementary, and competition-competitive.

2. type–types: SMEs-SMEs, (no)-core enterprise.
3. (no) motivation: driver-driving factors and barrier-hindering factors.
4. evolution-evolution.

RQ c. How is an EIE defined?

The definition of an EIE cannot be obtained through keyword cluster analysis. After
clearly explaining RQa and RQb, an EIE will be systematically defined in the follow-up
work to this research.

RQ d. What are the avenues for future research?

Combination of the overlay view of Figure 5 to obtain the keywords that characterize
the latest research progress and future trends of EIEs.

Corresponding keywords:
ecosystem/innovation ecosystem-ecosystem, triple helix-triple helix, entrepreneur-

ship-entrepreneurship, destructive innovation/destruction-destructive innovation, open
innovation-open innovation, sustainability-sustainable innovation, value co-creation/value
capture-value creation and capture.

2.3. Data Synthesis

The research framework of EIEs can be obtained through keyword clustering and
previous scholars’ research. First, since its emergence, the term “innovation ecosystem”
has been used in the national or regional innovation environment. To enhance national or
regional competitiveness and sustainable innovation through continuous innovation and
development (such as Silicon Valley) [2]. Therefore, some scholars have proposed that the
innovation ecosystem is divided into NIE, RIE, IIE, and EIE based on the construction of
innovation ecosystem model and specific regional space. The keyword clustering combined
with this research coincides with current scholars’ classification [2,6]. This research will
clarify the role and position of EIEs in the overall innovation ecosystem.

Second, a review article published on Technovation in 2020 quickly became a highly
cited paper. The study pointed out a new definition of the innovation ecosystem: An inno-
vation ecosystem is the evolving set of actors, activities, and artifacts, and the institutions
and relations, including complementary and substitute relations, that are important for
the innovative performance of an actor or a population of actors [2]. This study combines
the composition of the innovation ecosystem proposed by the research with the keyword
clustering information proposed to determine the composition of Section 3.2. To answer
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the question of what an EIE is, this research elaborates on the EIE from the perspective of
its entities, types, evolution mechanism, and dynamic mechanism.

After the first two steps, the definition of the EIE comparison system is obtained. In
the past, scholars have done research on the definition of an innovation ecosystem, but this
research deconstructs EIEs and then reconstructs it and proposes a new definition.

Finally, keyword overlay visualization analysis can obtain the latest research progress
and future research trends of EIEs as in Figure 6.

Figure 6. Research Framework.

3. Enterprise Innovation Ecosystem Analysis
3.1. Clarification of Innovation Ecosystems

According to differences in specific spatial scope, innovation ecosystems can be di-
vided into NIEs and RIEs. While based on differences in attribute similarity, innovation
ecosystems can be divided into IIEs and EIEs [2]. The concept of different types of innova-
tion ecosystems is approximately divided into three levels and four perspectives. The three
levels are, first, the macro level, which refers to NIEs; second, the medium level, including
IIEs and RIEs; third, the micro-level, i.e., ecosystems centered on an innovation subject,
such as enterprises, research institutes, and universities; and, most important, EIEs. The
four perspectives refer to the national, regional, industrial, and corporate perspectives.

The construction of NIEs and RIEs uses administrative geographic space as an el-
ement to divide the boundaries of the overall innovation ecosystem. Generally, NIEs
have abstracted away from the structure of the system, focusing on the integration of all
organizations and all innovation elements in a sovereign state and its role in maintaining
innovation capabilities, enhancing national competitiveness, and promoting economic
development. With the development of globalization and communication technology,
economic activities are manifested as spatial aggregation and localization on the one hand
and as a trend of global diffusion on the other hand. The overall innovation ecosystem
appears at the regional level, and through continuous innovation and entrepreneurial
attempts, regional competitiveness and sustainable development are improved [2]. Wealth
is concentrated in a few regions, showing regional characteristics.

The construction of industrial and corporate innovation ecosystems uses attribute
similarity as an element that divides the boundaries of the overall innovation ecosystem.
Like that on NIEs and RIEs, research on IIEs and EIEs has also attracted increasing attention.
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This is due to two reasons, the first of which is industrial transfer. The intensification of
industrial clusters and industrial integration has led to the continuous expansion of the
research space of industrial innovation ecosystems. The second reason is the constant
emphasis on the entrepreneurial spirit, prompting an increasing number of people to
partake in entrepreneurship and innovation, and business owners have also begun to
transform from simply managing enterprises to innovative industry pioneers.

NIEs, RIEs, IIEs, and EIEs are different manifestations of the overall innovation
ecosystem. The aim of exploring the interrelationship between enterprise innovation
ecosystems and other innovation ecosystems is to better clarify their relationship and
differences. The specific comparison of the four innovation ecosystems is shown in the
following Table 3.

Table 3. Comparison Table of NIEs, RIEs, IIEs, and EIEs.

System NIEs RIEs IIEs EIEs

Classification standard spatial geography spatial geography attribute similarity attribute similarity
Level meso medium medium micro

Perspective country region industry enterprise

Aim serve national goals develop regional economy development area develop technology and
obtain resources

Innovation focus national economy regional economy industrial development business growth

3.2. Detailed and Comprehensive Analysis of EIEs
3.2.1. Entities of EIEs

(1) Key components

The construction of EIEs involves the collaborative efforts of different participants in
innovation. For example, suppliers provide key components and technologies, different
organizations provide complementary products and services, and customers set demand
and the required capabilities [10]. An EIE is a network composed of a group of participants,
activities, resources, and institutions [7]. In a sense, an EIE is important for the innovation
performance of one or more partner companies and other actors (such as universities,
research institutes, and institutions). Figure 7 shows the components of an EIE. Enter-
prise innovation actors are the point that constitutes the innovation chain, and the chain
constitutes the enterprise innovation network, with the innovation platform at the bottom.

Figure 7. Components of an EIE.

(a) Point: Innovative actors

The development and evolution of an EIE is inseparable from the cooperation and
coordination of a series of participants [11]. There are many participants in an innovation
ecosystem, such as companies, universities, research institutions, venture capitalists, and
service organizations [12]. The present research integrates the important participants that
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appear in 85 selected articles. The main participants include key companies, governments,
suppliers, manufacturers, service providers, startups, small and medium-sized enterprises,
etc., as shown in Table 4.

Table 4. Key actors involved in EIEs.

Key Actors Description Role

Focal firm Ecosystem orchestrator and provider of products and services,
who plays a leadership role in an innovation ecosystem Leader

Government Improve policies and regulations and cultivate financing systems Organizer
Suppliers Provide resources, technology, knowledge and services, etc. Orchestrator

Manufacturers Product manufacturer Participant
Service providers Product service provider Participant

Startups Small innovative company, providing key technology Participant
SMEs Small and medium-sized enterprises Participant

(b) Line: Innovation chain

The formation of the enterprise innovation chain occurs simultaneously with the
formation of the overall innovation ecosystem. Innovation ecology refers to the interaction
between enterprises in the form of a chain. The innovation chain is based on core and
sup-porting technologies. Supporting technologies include upstream and downstream
complementary vertical supporting technologies and horizontal supporting technologies
based on the same technological link. From the perspective of actors or technology, the
innovation chain can be regarded as dynamic [13], coevolving with EIEs.

According to different types of enterprises, an enterprise innovation chain is divided
into two types. The first is the horizontal innovation chain, which focuses on core enterprises,
competitive enterprises, and cooperative enterprises; the second is the vertical innovation
chain, which consists of core enterprises, competitive enterprises, and consumers [14,15].
There are a host of reasons for the formation of the technological innovation chain. First,
the formation of the technological innovation chain stems from the limitations of the tech-
nological knowledge that enterprises have and can develop. Second, the formation of the
technological innovation chain stems from the complementarity, functional diversity, and
compatibility between traditional products and modern products. Finally, by joining the
technological innovation chain, enterprise organizations can obtain the speed and economic
effects of technological innovation, thereby gaining a competitive advantage.

(c) Surface: Co-innovation network

Innovation chains are intertwined to form an innovation network, which can be re-
garded as a cooperation network centered on innovation activities [5]. This innovation
network includes numerous cooperative relations and innovation activities between en-
terprises [16]. The success of a company is not only related to its strength but also closely
related to other companies within the network [17]. Thus, companies can focus on the
competition and cooperation between innovation subjects. The formation of the inno-
vation ecological network has greatly promoted industrial innovation. It can not only
provide a better development environment and a good cooperation platform for innova-
tive entities but also maintain the competitiveness of innovative entities, which will help
enterprises find ways to increase value and reduce costs in the supply chain to improve the
performance of the overall innovation ecosystem.

(d) Bottom: Co-innovation platform

Innovation entities share innovation resources through innovation platforms [5]. Plat-
forms appear in multiple organizational forms: within the enterprise, across supply chains,
and within industry innovation ecosystems [18]. Platform support is one strategy for
reshaping EIEs [19], but it does not mean that companies can succeed in such platform
support. In a complex market environment, there are conflicting forces in an ecosys-
tem [20]. According to a large number of industry examples, innovation platforms can be
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divided into two types: internal or unique platforms and those external to the company
or industry [21]. Both internal and external plat-forms have evolved with the evolution
of EIEs.

(2) Artifacts

Successful EIEs are based on technical cooperation, knowledge sharing, resource coor-
dination, encouragement of personal growth, and mutual trust among participants. Data
research shows that partners form a unified trio, which includes technology, knowledge,
and resources [22]. Artifacts include tangible and intangible resources, technical and non-
technical resources, and other types of system inputs and outputs, including technology
and knowledge [23,24].

(a) Technology

Since the mid-1990s, ecosystem research has been introduced into the field of techno-
logical innovation [25]. The input and output of EIEs are inseparable from technology. To
meet customer needs, a company needs to promote technological innovation and provide
valuable products and services through complementary cooperation with other compa-
nies. This complementary organization is an EIE. In a certain time and certain space, the
technological-innovation-comprehensive organization and the technological-innovation-
comprehensive environment interact through the flow of innovative substances, energy,
and information to form an overall system, a coexisting and evolving innovation system
formed by high-tech companies on a global scale with technical standards as the link and
supporting technology as the foundation.

(b) Knowledge

Enterprises have limited interdisciplinary knowledge needed to independently de-
velop complex solutions. Interdisciplinary knowledge refers to knowledge from different
fields, such as production management, hardware, software, communication networks,
and data management [26]. Each member of an EIE exchanges knowledge and products
in the cooperation network, adapts to one another, and evolves together [27]. There are
two kinds of knowledge flow: knowledge flow from outside to inside and that from in-
side to outside [28]. Knowledge flow from outside to inside refers to the knowledge that
an enterprise brings in from the outside. When the enterprise cooperates with partners,
customers, suppliers, or other stakeholders, this flow occurs when business performance
is improved, reducing costs. Knowledge flow from inside to outside refers to companies
seeking solutions to share knowledge, which has been obtained from other resources, to
add value to the company.

(c) Resources

Many resources help companies gain a competitive advantage. The strategy of com-
panies cooperating and competing in a cooperative business network at the same time
and the heterogeneity of resources cause monopoly rent, which is a bargaining chip for
profit creation [29]. To better respond to market opportunities, an EIE allows for the
sharing of necessary capabilities and resources to operate products and systems on this
basis [28]. Innovation resources refer to resource reserves that maintain the sustainable
state of industrial innovation ecosystems. If one wants to maintain continuous inno-
vation, the firm can achieve it through talent, capital, material, technology, and other
elements. Of course, these are also guaranteeing the smooth development of system
innovation activities. The impact of innovation resources on innovation activities is
mainly reflected in two aspects. The first is the process of resource acquisition. When
innovation resources appear, relevant innovation activities must be carried out to at-
tract more resources into the system; second, the process of resource utilization must be
considered. When innovation resources appear, rational and orderly innovation activi-
ties can introduce more cutting-edge and high-end innovation resources into the system.

(3) Relations
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The relations in EIEs obtained by keyword clustering include collaboration, com-
plementarity, and competition, which are consistent with those in biological ecosystems.
In the development process of EIEs, the various participants of franchise platforms will
inevitably revolve around resources and rely on cooperative innovation and other modes
of cooperation, complementarity, and competition. However, because of the formation
of cooperative, complementary, and competitive mechanisms, the relationships between
participants are constantly changing, promoting the ecological development of EIEs.

The first step is to form a cooperative relationship. Many companies in EIEs focus on
the concept of mutual benefit and win–win. To realize his/her interests, each participant in
the system will cooperate based on cooperative research and development, technological
innovation, and achievement transformation.

Second, a complementary relationship will be formed. In biological ecosystems, two
organisms form a mutually beneficial symbiotic relationship. After the two are separated,
they cannot live independently. In the development of EIEs, companies may also form
a complementary relationship similar to the previously mentioned mutually beneficial
symbiosis, build a reasonable benefit distribution mechanism between companies, and
realize common development based on complementary advantages.

Third, the most important and common relationship is the competitive relationship. At
each stage of an EIE evolution, there will be different degrees of competition among internal
enterprises due to environmental uncertainty, resource scarcity, and other factors, which
are mainly reflected in two forms: competition between core enterprises and competition
between core enterprises and SMEs.

EIEs are based on a new network development platform and complementary modules
and aim to give full play to the standardization of technology and indicators, as well as
to form a series of cooperative and complementary competition relationships established
under the new model and beyond the traditional market to increase their effectiveness.
The complementary effect of the system ultimately achieves the goal of win–win symbiosis
among enterprises in the system.

3.2.2. Types of EIEs

According to the method of the European Commission and the European Innovation
Scoreboard, the enterprise dimension is divided into small, medium, and large enter-
prises [30]. There are two types of EIEs: one type has an obvious core enterprise (large
enterprise), where there is a leader in the innovation ecosystem. The other type has no
obvious core enterprise, and there is no leader.

(a) EIEs without a core enterprise(s)

There is no innovation leader in the entire system. The enterprises in the system are
mainly small- and medium-sized enterprises, and each SME spontaneously seeks and
establishes external innovation cooperation relationships as in Figure 8.

Figure 8. EIEs without core enterprise.
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Ubreziova et al. surveyed 150 SMEs in the Republic of Moldova, utilizing question-
naire surveys, and concluded that a weak EIE slows the development of enterprises and
that the economic performance of SMEs directly affects the national budget [31]. There-
fore, it is extremely important to build a strong SME innovation ecosystem. Kahle et al.
researched a case of an electronics and automation industry cluster composed of 120 SMEs
and other auxiliary participants (such as governments and universities). Moreover, pointed
out that the development of smart products requires knowledge and capabilities, but a
single company does not usually have such knowledge and capabilities. In the innovation
ecosystem of smart products, SMEs aim to create new cooperation opportunities and
establish partnerships [32]. Reynolds et al. paid special attention to SMEs and explored
the ways and opportunities for Massachusetts manufacturers to establish and cultivate
innovation capabilities. Manufacturers, SME suppliers, startups, and universities/research
institutions play a role in national advanced manufacturing innovation ecosystems [33].
SMEs seek cooperation in competition, forming an EIE without leaders.

(b) EIEs with a core enterprise(s)

This type of EIE has one or several large enterprises of the same type with monopolistic
capabilities. Both core companies and noncore companies need to coordinate systems and
services. This coordination is based on structure control [34,35], which will help with
value sharing and value creation and promote overall development [25]. The definition
of a core enterprise is still ambiguous and controversial in the existing literature, and
the term is often used interchangeably with the concepts of a central enterprise, flagship
enterprise, leading enterprise, and focal enterprise [2]. Although the definition of a core
enterprise cannot be determined, there is no doubt that the core enterprise is the most
critical innovation entity in an EIE as in Figure 9.

Figure 9. EIEs with (a) core enterprise(s).

Core enterprises are located at the center of innovation ecosystems and provide
a way to communicate with various participants. Core enterprises have established a
platform for partnerships to promote knowledge flow, accelerate the innovation process,
promote value realization, and finally launch new products or services [2]. A hub-based
innovation ecosystem, with core companies as ecosystem leaders, can set goals and define
innovation platforms, which will have a significant impact on the strategy and destiny of
all other members [20]. The results show that the establishment of an ecosystem with core
companies as leaders can improve the innovation motivation and innovation efficiency
of enterprises [27]. Corresponding examples can be seen in many industry benchmark
companies, such as Pfizer’s biotechnology ecosystem, IBM’s power architecture ecosystem,
Intel’s microprocessor ecosystem, and Apple’s iPhone ecosystem [20]. EIEs with leaders
are increasingly becoming a trend, and the establishment of EIEs by advanced international
companies indicates the development of SMEs.
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3.2.3. The Motivating Mechanism of EIEs

Innovation motivation mainly refers to the various sources of factors that can promote
the creation of the innovation needs of innovation subjects. The research on innovation
power began by focusing on the earliest single-factor influence and then gradually devel-
oped into a focus on multiple angles and multiple factors. According to the nature of the
main factors affecting the development of EIEs, they can be divided into three driving
modes: extrapolation, hybrid, and internal [36]. The pressures stemming from the market,
resources, and technological environment have become the main external driving factors
for the government in promoting industrial development, and enterprises build enterprise
innovation ecosystems based on these external driving factors [37,38]. The internal interac-
tion of profit-driven strategic synergy, innovation, and evolution promotes the construction
of EIEs [27]. Based on the keyword analysis in previous research, this paper deconstructs
the internal and external power of the power elements into driving and hindering forces.

The construction and development of EIEs are realized under the combined influence
and action of multiple dynamics, including impetus and hindrance. Specifically, driving
forces include internal interest motivations, technological driving forces, policy guidance
forces, and industrial resource forces. Under the combined action of these driving forces, the
upgrading and evolution of EIEs can be effectively promoted; obstacles to such promotion
include the technological motivation deflection angle and technology flow resistance and
environmental resistance, and these obstacles will hinder the construction and development
of EIEs.

(1) Driving forces:

a. Innovation benefits

The most important driving force for EIE development is profit, which is an internal
driving force. Any company aims to pursue profit; therefore, a company’s creation of an
innovation ecosystem is driven by profit.

b. echnology promotion and technological gap

Technology promotion and technological gaps are the cohesive power and important
driving force of EIEs and important motivations for the main innovation body to construct
EIEs. The development of science and technology provides a platform for enterprise
innovation activities. In EIEs, the development of science and technology not only promotes
innovation entities to carry out innovation activities but also accumulates scientific and
technological research for the core enterprises in ecosystems.

c. Policy guidance

When an enterprise loses its advantage in the market, it needs external guidance. At
this time, policies play a supporting role. Under the guidance of relevant policies, this study
analyses the characteristics, changes, and behaviors of innovative activities from the EIE
perspective. To give full play to the role of enterprises in promoting innovation, accelerating
the innovation process, and reducing costs and risks, the government needs to implement
new macro-control policies that are conducive to communication and cooperation between
innovative entities. The main policies include innovation and industrial policies, so such
policies guide one of the innovation drivers of EIE operation.

d. Industrial resources

Innovation resources are the basic conditions for any system to carry out innovative
activities. Funds, talent, and information are the basic guarantees for innovation in indus-
trial innovation ecosystems. Universities and scientific research institutions can provide
enterprises with a large amount of relevant professional talent to promote the sustainable
development of industrial innovation eco-systems. At the same time, the cooperation
model of industry, university, and research promotes the exchange of talent, especially the
internal information exchange of the system as well as the internal and external exchanges.
Such exchange has greatly increased the enthusiasm of innovative entities in carrying out
innovative activities within the system. Therefore, the effective allocation of innovation
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resources in industrial innovation ecosystems ensures the continuous development of
innovation activities.

(2) Hindering forces:

a. Technology resistance

Technology is a double-edged sword for the formation and development of EIEs, as
it can promote the construction of EIEs and also can become a hindrance. The lack of
technical support, the decline in technical power, and the obstruction of technology flow
are the main obstacles that limit the growth and expansion of EIEs.

b. Environmental resistance

The environment mainly refers to the external innovation environment of EIEs. For
example, the “excessive pressure” of the external innovation environment of EIEs will lead
to the innovation information, materials, and knowledge in the system to overflow from
innovation channels to surrounding areas. Therefore, EIEs must establish strong internal
environments for innovation, break their dependence on paths, and ensure the prosperity
of their innovation. At the same time, industrialized environmental pollution has also
become an obstacle to the development of EIE symbiosis and symbiosis theory.

3.2.4. The Evolution of EIEs

At present, most scholars’ research on the evolution of EIEs is static rather than
dynamic [25]. The development and evolution of EIEs is a nonlinear and complex dynamic
process [27]. At present, EIEs include three main innovation evolution models, namely
the one-way linear innovation model, the interactive innovation model, and the modern
nonlinear innovation model. The innovation ecosystem has a life cycle and follows a
co-evolution process [25]. The construction of EIEs was chaotic at the beginning. Later, due
to the needs of innovation and development, EIEs brought together resources, technology,
knowledge, and customer needs and experienced the formation [39], incubation [40], and
development of the overall innovation ecosystem, renewal [19], or death.

EIEs go through four stages: birth, expansion, leadership, and self-renewal or
death [26]. The first stage is the birth stage of EIEs. Participants focus on value proposition
and seek cooperation. The second stage is the expansion stage of EIEs, where companies
begin to expand when they gain competitive advantages. The third stage is to become
a leader. The core enterprise governs the innovation ecosystem and expands the scope
of control by shaping the future development direction and investment of key customers
and suppliers. The last stage is the self-renewal or death of EIEs. When the ecosystem is
threatened, self-renewal or death will occur as in Figure 10.

Initially, when the ecological level was at a low level, EIEs were widespread. The sym-
biotic evolution of innovative ecosystems obeys the laws of biology. There is a symbiotic
relationship that is both competitive and synergistic between ecosystems. This symbiotic
relationship comprises the driving factors that promote the original ecosystem to advance
to a higher level of ecology. With the improvement of the ecological level and the positive
traction of power elements, EIEs have gradually become comprehensive and intelligent.
In the birth stage and expansion period of EIEs, the number of individual participants
in the innovation ecosystem is small, and the symbiosis environment is superior. It is a
stage of gaining momentum; the ecological level of the ecosystem is low at this time. In
the leadership and self-renewal stages of EIEs, the number of participants has gradually
increased, the environmental capacity has tightened, and demand and supply have reached
a balance. At this time, the ecological level of the ecosystem is higher.
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Figure 10. Evolution of EIEs.

3.3. Definition of EIEs

After clarifying the entity composition, main types, dynamic mechanism, and evo-
lution mechanism of EIEs, this research further explores the definition of EIEs, which
has been the focus of many scholars’ research. This article combs the definition of the
representative concepts of EIEs from different perspectives.

Adner and Kapoor believe that an EIE has an interdependent structure, which is
composed of key companies as the core, upstream components bundled by key companies,
and downstream supplementary components bundled by company customers [41]. Their
study pointed out one type of EIEs, that is, an innovation ecosystem led by core companies,
and pointed out that EIEs are a chain structure composed of upstream and downstream
components. Ritala believes that an EIE is a leading company for promoting value creation
and acquisition, forming a tangible and intangible mechanism, attracting and gathering
relevant stakeholders, and maintaining and achieving the business goals of all ecosystem
participants [42]. Their research also pointed out that EIEs are large enterprises that build
an innovation ecosystem with themselves as the core, attracting many participants to join,
with the purpose of achieving value capture and then achieving business goals. Granstrand
and Holgersson defined an innovation ecosystem as follows: an innovation ecosystem is
the evolving set of actors, activities, and artifacts and institutions and relations, including
complementary and substitute relations, that are important for the innovative performance
of an actor or a population of actors [6]. Part of the composition of this research in Section
3.2 is based on their research. Their research provides a conceptual review of the innovation
ecosystem and proposes a new definition.

As a branch of the innovation ecosystem, an EIE has many similarities with the
definition of the overall innovation ecosystem. Based on the above clarification of the
position of EIEs in innovation ecosystems, the definition of an EIE can be systematically
derived. Based on a comprehensive analysis of existing perspectives, this paper concludes
that the definition of an EIE is as follows: An EIE refers to the collection of various
key components, artifacts, and activities. It establishes a cooperative and competitive
relationship with core enterprises or other organizations. There are external forces and
resistances to meet market demand and obtain benefits, thus forming an open, dynamic
and co-evolutionary, interdependent, and coexisting network system.

3.4. Emerging Research Directions

This research combines an analysis of cutting-edge keywords and a summary of
opinions from 85 articles, resulting in the following seven emerging perspectives, which
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are all hot spots. The emerging perspectives on EIEs are mainly developed from the
perspectives of ecosystems, the triple helix, entrepreneurship, disruptive innovation, open
innovation, sustainable innovation, value creation, and value capture.

a. Ecosystem perspective

Scholars who study EIEs analyze them from the perspective of ecosystems. (a) Role
perspective: Dedehayir et al. explored the role of EIEs through a literature review. Ac-
cording to their theme, the roles of EIEs are divided into four categories: leadership role,
direct value-creation decision-making role, value-creation support role, and innovation
ecosystem role [10]. (b) Method perspective: Stenroos and Ritala reviewed the specific
characteristics of the ecosystem approach and identified four categories: competition
and evolution, emergence and interruption, stable commercial exchange, and co-creation
value [43]. (c) Dynamic control perspective: Dattée proposed that the creation of an ecosys-
tem is a systematic process driven by a coupled feedback loop and that organizations must
strive to dynamically control this ecosystem [44]. Enterprises with high service innova-
tion intensity have stronger ecological-related capabilities than do those with low service
innovation intensity [11]. (d) Suggestions for companies: Ubreziova et al. conducted
research on 150 small and medium-sized enterprises in the Republic of Moldova, pointed
out that a weak innovation ecosystem and lack of high-quality workers slowed down the
development of enterprises, and put forward several suggestions for business managers
and high-level government organizations [31]. (e) Ecological stage perspective: based on
an exploratory case study on the innovation eco-system of China’s high-speed railway
industry, some authors have identified three ecosystem stages, namely the technology
accumulation period, the technology introduction period, and the independent innovation
period [25].

b. Triple/Quadruple/Quintuple helix

In EIEs, the participants of the triple helix have common goals, have common views
on standards and quality, and can cooperate in a more comprehensive manner [45]. Arenal
et al. summarized the construction of China’s artificial intelligence innovation ecosystem,
which is the key feature of the three fields of the triple helix (the government, industry,
and academic/research institutions) and summarized the dynamic background of this
ecosystem [17]. Pique et al. determined the changes in the role played by triple-helix
agents, using startup companies as the analysis unit and multi-case research methods and
based on the results of triple-helix analysis to understand the evolution of Silicon Valley’s
innovation ecosystem [46]. Carayannis et al. and Feng et al. proposed an “ecosystem”
approach that can provide an integrated framework for social business models that can
enhance the existence of quadruple and quintuple helix [47,48]. Costal et al. point toward
the importance of the user community and the environment in the promotion of dynamic
ecosystems. Both the triple/quadruple/quintuple helix and innovation ecosystems are
theories. When the two are combined, they can collide [49].

c. Entrepreneurship

Entrepreneurship is very valuable in the prevailing commercialization environment
of developing economies. It refers to the ability to use resources and specifically solve
corporate problems. Nambisan and Baron focused on the self-regulation processes of
ecosystem entrepreneurs and the potential role of these processes in entrepreneurs’ efforts
to successfully balance the requirements set forth by ecosystem leaders and their own
corporate goals [20]. Surie studied how social entrepreneurship promotes innovation and
economic development at the financial and institutional levels [50]. Therefore, a good study
of the theme of entrepreneurship helps companies build EIEs.

d. Destructive innovation

Ahmad Beltagui investigated disruptive innovation by exploring the relationship
between two ecological concepts, evolution and ecosystems [51]. Maximilian Palmié
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focused on the impact of ecosystem development and evolution on disruptive innova-
tion, defined disruptive innovation ecosystems, and illustrated the impact of financial
technology ecosystems on the destruction of financial services [52]. Bob Walrave clearly
considered the sociotechnical feasibility of innovation ecosystems in destructive innovation
and contributed to the literature on innovation ecosystems [53]. By resetting the relation-
ship between participants in innovation ecosystems, disruptive innovation will affect the
entirety of these innovation ecosystems [54]. This research claims that it will add more
value distinguishing between Schumpeter M1 and M2.

e. Open innovation

In view of the importance of collaborative efforts among multiple stakeholders, Radzi-
won addressed the challenges of open innovation at the business ecosystem level from the
perspective of SMEs [55]. Chesbrough et al. used the Chez Panis ecosystem case study to
analyze how Chez Panis grew up using open innovation [56]. The above scholars and their
team used an “open innovation” strategy to interact with suppliers, alumni chefs, employ-
ees, and food writers. Together with stakeholders, a local and current global ecosystem
was established [57–60].

f. Sustainable innovation

Klewitz and Hansen closed the EIE research gap by proposing radical special-purpose
enterprises, simplified innovation methods, and the role of small and medium-sized
enterprises in industrial transformation and sustainable supply chain [61]. Pucci et al. took
China Aerospace Science and Technology Co., Ltd. as an example to study the management
of innovation paradoxes by core enterprises in sustainable innovation ecosystems [62].
Modularization can create value with fewer resources and at lower costs, thereby achieving
sustained economic innovation [63–68].

g. Value creation and value capture

Valkokari pointed out that enterprise innovation ecosystems are structures that sup-
port the co-creation of multirole value in actual innovation ecosystems [69]. Ritala focused
their research on the value creation and value capture of corporate innovation ecosystems
and explored how leading companies can promote value creation and acquisition-related
tangible and intangible mechanisms [42]. The development of corporate innovation ecosys-
tems mainly relies on value acquisition. The value creation process is achieved by common
goals and financial support, but companies need to balance their core activities and com-
mitment to joint plans [36]. Mantovani and Ruiz-Aliseda pointed out that in a saturated
market, companies fall into a prisoner’s dilemma: greater investment creates more value,
but this does not translate into greater value acquisition because the value created by
competitors does not change [70]. The similarities and differences between business and
innovation ecosystems include that the former focuses more on value acquisition, while
the latter focuses more on value co-creation [8].

These trends have prompted us to propose further research opportunities to consoli-
date the concepts of EIEs.

4. Discussion

Regarding the concept of innovation ecosystems, some scholars have used related
terms vaguely and constructed related concepts conveniently according to their own
research purposes [71]. As with the formation of any systematic approach, this makes it
very difficult to construct the conceptual knowledge body and boundaries of innovation
ecosystems [8]. Based on the fact that the definition of an innovation ecosystem has been
unclear, a review article in Technovation reviewed the definitions of concepts related to
innovation ecosystems and proposed a comprehensive definition of these ecosystems [6].
This concept adds competition, substitution, and artificial products to the previous concepts
and builds new correspondence with the biological ecosystem.

EIEs have received increasing attention from scholars, entrepreneurs, and policy mak-
ers [10]. In the latest research, Chen et al. concluded that the innovation ecosystem can
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enable small and medium-sized AI companies to grow. Moreover, they pointed out that an
excellent ecosystem needs to establish a mechanism. This mechanism can help companies
not only select partners, reduce cooperation costs, but also strengthen the protection of
intellectual property rights [72]. According to the evolution stage of the enterprise and the
ecosystem in which it is located, Nylund et al. drew a conceptual model of the role of multi-
national corporations in order to maintain the sustainable innovation of the enterprise [73].
Zheng et al. explored the structure, evolution mechanism, and path characteristics of
EIEs through corporate cases [74]. It can be seen that scholars still use cases to analyze
and explore EIEs, study their structure, evolution, mechanism, etc., in order to maintain
the sustainability and innovation vitality of enterprises. Research conclusions can not
only enrich and develop EIEs’ theory, but also provide enlightenment for EIEs’ strategic
transformation. This study chose a classification of EIEs in innovation ecosystems for
analysis and deconstruction because the definition of an EIE is currently unclear. A basic
question is what the relationship between EIEs and innovation ecosystems is, how it is
constituted, and its definition. Previous research has focused on the composition, type,
dynamic mechanism, and evolution mechanism of EIEs. However, such research has been
conducted separately, and each focus has been studied. Unlike previous studies, this article
attempts to provide a relatively comprehensive framework for entity composition, type,
dynamic mechanism, and evolution mechanism, rather than focusing only on specific
aspects of EIE-related components and elements. The research results of this article have
positive enlightenment significance for the practice of enterprises. Enterprises are clear
about their position in EIEs, whether they are leaders or being led. When implementing
ecological strategies, enterprises need to extensively cooperate with heterogeneous entities
and practice resource, knowledge, and technology interactions and long-term strategies.
The construction of relationships is particularly important for improving the financial
performance of a company. Second, companies need to seize the driving factors, avoid
obstacles, and adjust their strategies in accordance with the EIE evolution direction. Third,
under the interactions of disruptive innovation, open innovation, and continuous innova-
tion, the selection of partners and the use of ecological flow can be dynamically focused,
thereby improving corporate management performance and financial performance and
achieving value creation and value capture.

5. Conclusions
5.1. Conclusions

EIEs show the prospects of the innovation chain, network, and industry platform
management. This paper took the selected 85 documents as the object of analysis and
conducted a systematic and comprehensive study based on the definition of an EIE and its
hot spots. We draw the following conclusions: (a) Scholars’ research on EIEs has entered a
stage of rapid development and focuses on qualitative research. Scholars who follow the
development of EIEs can focus on three journals and nine papers. (b) EIEs are presentations
of the micro-level and corporate perspective of innovation ecosystems. (c) The entities
of EIEs include key components, artifacts, and relationships. EIEs are divided into two
types: those with a leader and those with no leader. The dynamic mechanism of EIEs is
divided into a positive driving force and a negative hindering force. The evolution of EIEs
is divided into four stages: birth, expansion, leadership, and renewal or death. (d) The
definition of an EIE is as follows: an EIE refers to the collection of various key components,
artifacts, and activities. It establishes a cooperative and competitive relationship with
core enterprises or other organizations. There are external forces and resistances to meet
market demand and obtain benefits, thus forming an open, dynamic and co-evolutionary,
interdependent, and coexisting network system. (e) Scholars who want to study this field
can pay attention to the following seven emerging hot spots: ecosystems, triple helix,
entrepreneurship, disruptive innovation, open innovation, sustainable innovation, value
creation, and value capture.
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Overall, this research provides a systematic definition for the literature; that is, it
provides a systematic definition for the increasingly useful but still budding consistency of
fuzzy EIEs and analyses and sorts out the research hot spots of EIEs, filling the research
gaps in terms of EIEs.

5.2. Implications

a. Theoretical implications

Innovation ecosystems are a research hot spot in the area of innovation management.
As a branch of innovation ecosystems, EIEs are of great significance for clarifying their defi-
nition and development. The research framework and main conclusions of this article make
a positive theoretical contribution to the field. First, this article summarizes the previous
research work and scattered knowledge in the field of EIEs to provide a relatively complete
analysis framework for the study of EIEs. Based on the analogy of biology and innovation
ecosystems, entities, types, dynamic mechanisms, and evolutionary mechanisms are the
core elements of EIEs. This article’s analysis of the four core elements of EIEs will help
reveal the composition of EIEs. Second, this research helps further identify and distinguish
among NIEs, RIEs, IIEs, and EIEs and briefly clarifies the relationship between EIEs and
innovation ecosystems. By clarifying the relationship and comprehensive viewpoints,
combined with the definitions provided by other scholars, a clear and systematic definition
of an EIE is presented. Finally, this research explores the emerging hot spots of this subject,
which enables scholars who wish to enter the field to explore the trend of the subject as
soon as possible. This is a breakthrough that has further enriched EIE theoretical research
from the perspective of the system as a whole.

b. Practical implications

An increasing number of firms are beginning to implement ecological strategies,
with the aim of improving corporate performance and gaining long-term competitive
advantages by constructing EIEs. The research results of this article provide positive
insight into the practice of enterprises and can provide a reference for practitioners to
choose innovative strategies according to their roles. Large companies are usually the
leaders of EIEs. A core company is not a predator that threatens other companies in an
ecosystem. Good competition, cooperation, and symbiotic relationships help the entire
ecosystem achieve a dynamic balance, thereby promoting the sustainable development of
an EIE. Based on the relationship of mutual trust, core companies and SMEs cooperate. Of
course, core enterprises should design an ecosystem value proposition to attract more key
players to participate in the ecosystem and share the supplementary resources, technology,
and knowledge needed for innovation. In the long run, the success of EIEs depends on
sustainable value creation and value capture. Small and medium-sized enterprises, on
the one hand, can choose to participate in the existing strategic partnerships of small
and medium-sized enterprises that match their capabilities and resources. On the other
hand, they can establish cooperative partnerships with each other to build an innovation
ecosystem with sustainable and intelligent components. When the value appropriability
of individual actors is guaranteed, EIEs can balance the tension between competition
and cooperation.

c. Policy recommendations

In most cases, the current policy package still depends on closed innovation paradigms,
focusing on protecting state companies and subsidizing larger organizations [71]. The
government plays an important role in the evolution of EIEs. Since it is a decision-maker
and financial supporter affecting innovation, its implementation of relevant policies must
improve the efficiency of the innovation ecosystem and maintain a sound and orderly
development of the innovation ecosystem. First of all, the government should transform the
technological policy of industrial structure development into an innovation policy based
on ecological concepts in order to build a more open and sustainable innovation ecosystem.
Secondly, the construction of the innovation ecosystem has gradually attracted the attention
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of the state, government, industries, and enterprises. The state and government should pay
attention to the development of the innovation ecosystem, promulgate relevant policies
to implement innovation ecosystem evaluation, and ensure the sound evolution of the
innovation ecosystem. Finally, the new innovation policy must not only maintain the
leadership position of core companies, but also consider the role of technology, knowledge,
and resources in promoting small and medium-sized enterprises.

5.3. Research Limitations and Future Research

Firstly, this article aims to conduct a systematic review of EIEs and discuss the key
points and hot spots of the literature from the past decade. Although it is sufficiently
systematic and as comprehensive as possible, there are still some limitations. First, this
study only covers one database—Web of Science—and other database studies published
in EIE-related literature were not included. The Web of Science database was carefully
selected, as it provides a comprehensive description of EIEs in this field. The inclusion of
other databases may not fundamentally change this. However, to be more comprehensive
and credible, future research can collect and organize relevant documents in all databases.
Secondly, this research needs a more rigorous conceptual framework description. Although
this framework is based on the keyword clustering of all target documents and refers to
some classic documents, which can reflect the literature perspectives of EIEs to a certain
extent, it lacks a structured method for evaluating its logic; thus, future research can
improve and verify the theoretical framework. Finally, the conceptual framework needs
to be verified in more case studies to ensure its applicability [36]. For example, from
the perspective of modularity, Zhang et al. explored the structure, evolution mechanism,
and path characteristics of the EIE through the longitudinal case of the Haier Group [55].
Future research should use experience to prove various innovation cases, including those
of NIEs, RIEs, and IIEs. In summary, despite these limitations, we believe that this study
provides researchers and managers with a better understanding of the rapidly expanding
topic of EIEs.
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Appendix A

Table A1. Purpose of the study, research design, and key findings of highly cited literature.

Serial Number Title of Top Cited Articles Purpose of the Study Research Design Key Findings

1

Connecting local entrepreneurial
ecosystems to global innovation

networks: open innovation, double
networks and knowledge integration

The research explores whether R&D
strategies such as open innovation,
knowledge integration, and double

networks will be affected by the
innovation ecology.

Qualitative Research Design
This study suggests a simultaneous need for

local and global, as well as internal and
external, knowledge integration.

2

Entrepreneurship in Innovation
Ecosystems: Entrepreneurs’

Self-Regulatory Processes and Their
Implications for New Venture Success

The research focuses on the
self-regulating processes of ecosystem
entrepreneurs and the potential role of

these processes in entrepreneurs’ efforts
to balance the requirements set by
ecosystem leaders with their own

corporate goals.

Qualitative Research Design: the
focus is on the hub-based innovation
ecosystem, which involves a single

company in which a company
assumes the leadership of the

ecosystem

Promote the understanding of the innovation
ecosystem by arousing attention to the

potential role of all aspects of the
entrepreneur’s self-regulation process on the

success of the innovation ecosystem.

3 Industry Platforms and Ecosystem
Innovation

The research brings together the latest
literature on “industry platforms” and

shows how it relates to managing
innovations inside and outside the

company, how to deal with technological
and market interference, and changes

over time.

Qualitative Research Design:
literature analysis and case

comparison analysis

First, analyze the examples of different
industries and divide the platform into

internal platforms and external platforms;
secondly, summarize the general propositions

about platform design, economics, and
strategic management; finally, review Intel’s

case and other examples to illustrate the
technical, strategic and business challenges

faced by platform leaders and their
competitors.

4
Innovation through

Institutionalization: A Service
Ecosystems Perspective

This article explores the role of
institutions in innovation from a

service-ecosystems perspective, which
helps to unify diverging views on

innovation and extend the research
regarding innovation systems.

Drawing on institutional theories, this
approach broadens the scope of

innovation beyond the firm.

Market innovation is driven by the
combinatorial evolution of value propositions

and the emergence and
institutionalization of new solutions.
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Table A1. Cont.

Serial Number Title of Top Cited Articles Purpose of the Study Research Design Key Findings

5 Innovation Ecosystems: A Critical
Examination

This paper is a critical review of the
“innovation ecosystem”

idea.

Literature review, logical
argumentation, and examination of

national projects

This study describes the gaps in the
innovation ecosystem, points out the

direction to close the gaps, and provides
recommendations for the careful use of the

term “ecosystem”.

6 Ecosystem as Structure: An
Actionable Construct for Strategy

Develop a feasible strategic framework
for the structure of the ecosystem

This article presents a structuralist
approach to conceptualizing the

ecosystem construct.

The study presents a clear definition of the
ecosystem construct, a grammar for

characterizing ecosystem structure, and a
characterization of the distinctive aspects of

ecosystem strategy.

7 Unpacking the innovation ecosystem
construct: Evolution, gaps, and trends

This research is to clarify the concept of
the innovation ecosystem, identify trends

and research opportunities

The study conducts a systematic
literature review from 1993 to 2016,

with a hybrid methodology including
bibliometric and content analysis.

“Business ecosystem” relates mainly to value
capture, while “innovation ecosystem”

relates mainly to value creation.

8
Managing Ecosystems for Service
Innovation: A Dynamic Capability

View

Adopting an ecosystem and dynamic
capability perspective, this study

examines ecosystem-related capabilities
for developing service innovation in

product-centric firms.

The study uses a mixed-methods
approach focusing on the energy

utility sector.

(1) Firms with high service-in-novation
intensity possess significantly stronger

ecosystem-related capabilities than firms with
lower service- innovation intensity.

(2) Successful service innovators consider not
only value-adding partnerships, such as

suppliers and customers, to be relevant for
service innovation, but also relationships
with non-direct value-adding ecosystem

stakeholders (e.g., local governments,
communities, legislators).

9 Innovation Ecosystems: A Conceptual
Review and a New Definition

The purpose of the study is to review
received definitions of innovation

ecosystems and related concepts and to
propose a synthesized definition of an

innovation ecosystem.

Conceptual history studies and
literature on methodology for

conceptual analysis.

An innovation ecosystem is the evolving set
of actors, activities, and artifacts, and the

institutions and relations, including
complementary and substitute relations, that
are important for the innovative performance

of an actor or a population of actors.
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