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Abstract
Frontier fundamental knowledge and generic key technologies continuously
emerge and achieve breakthroughs, posing new theoretical and practical
challenges to innovation ecosystems across multiple dimensions, including
structure, function, and implementation pathways. By synthesizing relevant
theories from natural ecosystems and innovation systems, and grounded in
the characteristics and evolution patterns of future industries, a structural
framework for future industry innovation ecosystems is constructed, comprising
frontier knowledge creation communities, application scenario transformation
communities, and industrial value realization communities, in which proactive
government and entrepreneurial spirit serve as important actors and key
elements. Policy directions for cultivating and developing future industries may
consider innovation element identification, innovation actor collaboration, and
innovation environment optimization.
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The continuous emergence and breakthrough of cutting-edge basic knowledge
and generic key technologies pose new theoretical and practical challenges for
the innovation ecosystem of future industry across multiple dimensions including
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structure, function, and implementation path. Integrating theories of natural
ecosystems and innovation systems, and based on the characteristics and evo-
lution laws of future industry, this study constructs a structural framework for
future industry innovation ecosystems composed of frontier knowledge creation
communities, application scenario transformation communities, and industrial
value realization communities. Promising government and entrepreneurial spirit
serve as important entities and key elements in the future industry innovation
ecosystem. Policy directions for nurturing and developing future industry should
consider innovation element identification, innovation entity collaboration, and
innovation environment optimization.

Keywords: future industry, innovation ecosystem, promising government, en-
trepreneurship

At the celebration of the 40th anniversary of the Shenzhen Special Economic
Zone, General Secretary Xi Jinping proposed: “We must deploy innovation
chains around industrial chains and layout industrial chains around innovation
chains, plan strategically for emerging industries of strategic importance, culti-
vate and develop future industries, and develop the digital economy.” Forward-
looking planning for future industries is critical for China to achieve high-quality
development and build new growth drivers, and represents a strategic opportu-
nity to construct long-term competitive advantages in the new era. The United
States, European Union, Japan, and others have also fully recognized the unlim-
ited potential and profound impact of frontier technologies, and have strength-
ened their layout for future industries to seize the commanding heights of global
technological competition and win the initiative in future industry development.

Currently, domestic academic research on future industries remains very limited,
with few theoretical studies addressing the evolution laws of future industries.
This paper attempts to construct an innovation ecosystem framework oriented
toward future industries, explore feasible paths for nurturing future industry
development, and provide references for formulating strategies and policies to
promote future industry development.

Future Industry Concept and Evolution
The concept of future industry originates from the development practices of var-
ious governments [1]. As early as the 1980s, the United Kingdom and France
introduced relevant policies to promote future industry development. In recent
years, future industries have once again gained attention from countries world-
wide. In 2019, the White House Office of Science and Technology Policy released
the report Industries of the Future, identifying artificial intelligence, advanced
manufacturing, quantum information science, and 5G communications as four
industries belonging to the future industry category. Academic research on fu-
ture industries has mostly concentrated on conceptual connotations and charac-
teristics, lacking comprehensive understanding of the strategic importance and
essential features of future industries [2], and systematic studies on the nature
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and evolution laws of future industries are missing.

Connotation and Characteristics of Future Industry

Foreign scholars’ research on future industries has primarily focused on sum-
marizing U.S. future industry development plans. For example, Mckernan [3]
analyzed the collaboration mechanisms in the implementation of U.S. future
industry development plans. Ross [4] in The Industries of the Future identified
robotics, cutting-edge life sciences, cybersecurity, and big data as key indus-
tries driving global economic and social changes over the next two decades.
Domestic scholars’ research on the concept of future industries has mostly em-
phasized their importance to global economic and social transformation, high-
lighting their leading role in overall economic and social development. Chen Jin
[5] defined future industries as those formed after the industrialization of major
scientific and technological innovations, representing new directions for future
technology and industrial development more than strategic emerging industries,
and serving as frontier industries playing key, supportive, and leading roles in
economic and social transformation. Li Xiaohua and Wang Yifan [2] argued
that future industries are emerging industries driven by frontier technologies in
the exploration phase, aimed at meeting continuously upgrading economic and
social demands, representing the long-term development direction of science and
technology and industry, which will mature and achieve industrial transforma-
tion in the future, forming important support and tremendous driving force for
the national economy, but are currently still in the incubation stage. This pa-
per posits that future industries are strategic industries with leading potential
and high growth prospects, driven by breakthroughs in frontier and disruptive
technologies, providing crucial support and enormous impetus to national or
regional economic development and determining the development destiny of na-
tions or regions.

Future industries exhibit three typical characteristics: strategic leading capac-
ity, super disruptiveness, and high growth potential. Strategic leading ca-
pacity: Future industries are built upon frontier and disruptive technological
breakthroughs, representing the long-term development direction of science and
technology and industry, driving and leading the future direction of national
or regional economic development, and determining future competitiveness. Fu-
ture industries demonstrate strong permeability across various fields, making it
easier to achieve explosive group growth [1], providing more opportunities for
latecomer countries or regions to “change lanes and overtake” or “change tracks
and lead.” Super disruptiveness: The disruptiveness brought by future in-
dustries is manifested not only in the development and breakthrough of frontier
technologies but also in cross-boundary integration, innovative iteration, and su-
perimposed development with digital and green technologies across all sectors of
the national economy. This comprehensive disruptive change in product forms,
production methods, business models, and governance mechanisms—industrial
pattern transformation and value system reshaping caused by technological
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change—represents holistic transformation encompassing production, manage-
ment, and institutional systems triggered by industrial technological change.
High growth potential: Future industries in their embryonic or early stages
have already preliminarily validated the practicality and commercial value of
their core technologies, showing strong substitutability for existing technologies
or industries, or integrating with them to provide products or services with bet-
ter performance, higher efficiency, lower cost, and superior experience. Once
these frontier technologies achieve large-scale commercial application, they will
undoubtedly demonstrate excellent growth potential.

Furthermore, the journey from basic research and technology transformation
to successful industrialization is a discontinuous innovation process full of un-
certainties, with prominent dual attributes of both technology and industry.
Due to being in the early stages of technology and industrial development, fu-
ture industries also exhibit additional characteristics beyond those mentioned
above, including long development cycles, high uncertainty, substantial capital
investment, and multi-agent collaboration across fields.

Development and Evolution of Future Industry

Compared with industries with relatively clear industrial forms, boundaries,
and development models, future industries exhibit long-term dynamic evolution
trends due to their prominent forward-looking nature and uncertainty [6]. Fu-
ture industries are in the initial stage of their life cycle. As the industrialization
process accelerates, some will gradually develop into leading industries or pillar
industries, while some frontier technologies may be verified as lacking commer-
cial value during application and exit the future industry category [7] (Figure 1
[Figure 1: see original paper]).

In the early development stage, as frontier technologies have just emerged from
laboratories and lack application scenarios, future industries need to contin-
uously create, explore, and expand demand, conduct constant trial-and-error
and exploration regarding the performance, safety, and price of new prod-
ucts/services, and build and improve corresponding upstream and downstream
industrial systems around new technologies, products, and services. The even-
tual commercialized product forms and application timing are difficult to pre-
dict. Therefore, the process of frontier technologies successfully achieving com-
mercial value from uncharted territory involves numerous uncertainties. Once
core technologies stabilize and product prototypes enter large-scale commercial
application, future industries enter a rapid development track, demonstrating
high-speed growth. As the technological penetration and diffusion effects of
future industries become increasingly evident, they help promote productivity
improvements, cost reductions, and product experience enhancements in other
industries, becoming leading industries in the national economy. When the
improvement and maturation of core technologies and market demand reach rel-
ative stability, industrial scale expands accordingly, and some future industries
may develop into pillar industries of the national economy.
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Global Layout of Future Industries
Major countries worldwide have regarded future industries as the first move
to seize the commanding heights of frontier technology and industrial develop-
ment, formulating specific and powerful measures in strategic planning, R&D
investment, R&D organization, and market cultivation [6]. Countries’ layouts
for future industry development exhibit three main characteristics:

(1) Identifying core key technology domains that future industries rely
upon. Countries focus on new technology fields such as information, bi-
ology, materials, and energy to cultivate future industries. The United
States has proposed prioritizing the development of artificial intelligence,
advanced manufacturing, quantum information science, and 5G commu-
nications [8]; Japan focuses on supporting the development of future in-
dustries such as artificial intelligence, digital economy, and environmental
energy; South Korea has defined radiation technology as a new generation
of “new atomic energy industry” and is prioritizing its cultivation.

(2) Increasing investment intensity in future industries. Countries have
reached new highs in R&D investment for frontier technologies related to
future industries. The White House, National Science Foundation, and De-
partment of Energy in the United States announced an investment of over
US$1 billion to establish 12 new AI and quantum information R&D insti-
tutions. Japan’s economic stimulus plan in the “Economic Measures for
Future-Oriented Investment” reached ¥28 trillion (approximately RMB
1.71 trillion), focusing on basic research layout for future industries in
artificial intelligence, new materials, aerospace, and energy technology.

(3) Exploring revolutionary innovation organizations and new
paradigms. Countries are attempting to promote future industry
development by constructing new R&D organizational models. In 2021,
the U.S. President’s Council of Advisors on Science and Technology
proposed establishing future industry institutes to innovate R&D models,
management structures, and operational mechanisms for future industries
in the report Future Industries Institutes: A New Model for American
Leadership in Science and Technology. Meanwhile, Germany, the United
Kingdom, and France are building future medicine clusters and parks
with industry-university-research collaboration.

General Framework of Future Industry Innovation Ecosys-
tem
With the advent of the innovation ecosystem era, the scope of innovation, inno-
vation organizations, and innovation behaviors have all exhibited new changes
and characteristics. The development of future industries depends on sound eco-
nomic foundations and industrial conditions, and even more so on the effective
support of innovation elements and innovation capabilities.
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Definition and Function of Future Industry Innovation Ecosystem

Due to the broadness and diversity of research objects in innovation ecosystems,
academic research on the scope of “innovation ecosystem” varies considerably.
Some scholars have studied innovation ecosystems at the micro level, focusing on
focal firms, enterprise technologies, and complex products. For example, Adner
[9] proposed that an innovation ecosystem is an alliance structure established
among diverse heterogeneous actors with mutual needs to achieve a common
value proposition. Other scholars have examined innovation ecosystems at the
meso and macro levels, such as specific industries or industrial clusters, regions,
and nations. For instance, Freeman [10] defined national innovation systems
as “a network of public and private sectors, through whose activities and inter-
actions the initiation, introduction, improvement, and dissemination of all new
technologies are realized.” The breadth and depth of research objects and levels
have fragmented the connotation of innovation ecosystems, lacking a universal
definition that covers all research scopes and reflects the essence of innovation
ecosystems. Domestic scholars have conducted explorations in this regard. Gao
Shanxing and Tan Jing [11] noted that innovation ecosystems are organic bodies
with evolutionary functions formed by connecting innovation systems at differ-
ent levels based on their resources and activities through inter-system purpose
linkages. Combining the fact that future industries are based on major break-
throughs in frontier and disruptive technologies, featuring leading capacity, un-
certainty, and ecological dependence, this paper argues that the future industry
innovation ecosystem is a dynamic open system built by various innovation com-
munities formed around the cultivation and development of future industries,
interacting and influencing each other within the innovation environment.

The functions of the future industry innovation ecosystem manifest in three as-
pects: (1) Resource allocation optimization. Generally, resources available
during industrial development are limited, requiring reasonable resource allo-
cation mechanisms. Future industries require massive innovation investment
from the early cultivation stage. The future industry innovation ecosystem
can guide and optimize the allocation efficiency of innovation resources and ele-
ments, establishing extensive network connections through collaboration among
innovation participants to enable more rational allocation of various innovation
resources within the system and achieve efficient utilization of limited innovation
resources. (2) Enhanced risk defense. In most cases, future industries begin
cultivation from the initial stage of developing core technologies or designing
product prototypes, with highly uncertain technology and production routes.
In other words, the development process of future industries faces numerous
risks in industrial patterns including product forms, business processes, indus-
trial formats, business models, production methods, and organizational modes.
The future industry innovation ecosystem can digest trial-and-error costs, dis-
perse failure risks, and enhance innovation risk defense capabilities through
coordination among innovation participants. (3) Improved innovation effi-
ciency. Future industries feature high starting points, large investments, and
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cross-domain collaboration, with innovation activities involving frontier technol-
ogy breakthroughs and knowledge achievement incubation and industrialization.
The future industry innovation ecosystem provides an effective communication
platform for participants within the system, from innovation resource alloca-
tion to innovation information exchange and innovation trend judgment. Par-
ticipants within the system can timely grasp innovation resource flow trends
through cooperation in innovation activities, achieve complementary capabili-
ties among innovation participants, and thereby enhance the overall efficiency
of the innovation system.

Overall Framework of Future Industry Innovation Ecosystem

The future industry innovation ecosystem focuses more on how innovation com-
munities and innovation environments drive the system to accelerate evolution
toward higher levels—that is, accelerating the transition of scientific and techno-
logical knowledge from the incubation stage of theoretical concepts to technology
industrialization and industrial scaling stages, continuously promoting the rapid
growth of future industries. The future industry innovation ecosystem consists
of innovation communities and innovation environments (Figure 2 [Figure 2:
see original paper]).

Innovation communities comprise three types: frontier knowledge creation com-
munities, application scenario transformation communities, and industrial value
realization communities. Each community generally includes innovation partic-
ipants such as enterprises, universities, research institutes, new R&D institu-
tions, and government. Each participant assumes different roles and functions
according to the positioning and mission of its community. (1) Frontier knowl-
edge creation community—the knowledge source of frontier and generic basic
technologies in the process of future industry cultivation and development. The
development of future industries is highly dependent on knowledge, requiring
the ecosystem to be shaped from knowledge advantages and innovation capa-
bilities. The original papers, patents, and other achievements generated by
frontier knowledge creation communities are prerequisites for cultivating and
developing future industry value realization. The knowledge creation process in
frontier knowledge creation communities can generate spillover effects and pro-
duce long-term impacts on the knowledge learning atmosphere within the entire
system, thereby enhancing the overall innovation capability of the system. Fron-
tier knowledge creation is one of the most critical tasks in the future industry
innovation ecosystem. Participants in frontier knowledge creation communities
include government, universities, research institutes, new R&D institutions, and
enterprises.

(2) Application scenario transformation community—the “bridge” con-
necting frontier scientific research with future industry value realization.
The key to sustainable development of future industries is having sta-
ble, scaled demand. The application scenario transformation community
transforms frontier and generic basic technology knowledge with public
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goods properties into commercial products, exploring the realization of
commercial value from frontier scientific research achievements along new
paradigms or trajectories. Therefore, application scenario transformation
communities require extremely high inventive creativity, market acumen,
and risk perception; they need to fully leverage market mechanisms and
innovate technology knowledge transfer and transformation mechanisms.
Innovation participants in application scenario transformation communi-
ties mainly include government, universities, research institutes, new R&D
institutions, enterprises, and intermediary service agencies. The founda-
tion for cooperation among these participants is conducting concrete tech-
nological application and implementation based on major discoveries from
basic research or breakthroughs in frontier technologies. The numerous
involved actors in application scenario transformation communities are
closely interconnected, and joint innovation entities centered on enter-
prises, universities, and research institutes can be established to directly
carry out frontier technology implementation and transformation, with ad-
vantages in shortened transformation cycles and improved transformation
efficiency.

(3) Industrial value realization community—the practitioner that
achieves the ultimate commercial value of frontier and generic basic tech-
nologies for future industries. Industrial value realization communities
need to construct production, sales, and service value chains for frontier
technologies that already possess industrialization conditions, forming
corresponding production and application capabilities to deliver final
products transformed from knowledge generated by frontier knowledge
creation communities to consumers. The transformation of frontier
technologies into final products often poses challenges to existing pro-
duction materials, processes, and personnel. Therefore, industrial value
realization communities need to upgrade relevant supporting systems,
achieve reshaping of existing industrial chains and value chains, and form
a complete production service system that future industries ultimately
depend on for sustainable development. Innovation participants in
industrial value realization communities include government, enterprises,
universities, research institutes, new R&D institutions, and intermediary
service agencies. Participants in industrial value realization communities
achieve the penetration and traction of future industries across various
current sectors and fields through embedding and integration with
existing industrial systems, driving productivity development, improving
quality of life, and leading economic and social development.

The innovation environment is the collection of resources such as talent, cap-
ital, platforms, and policies in the process of interaction between innovation
communities and surrounding elements. Innovation communities interact with
surrounding elements through rational allocation and utilization to ensure sus-
tainable system development [12]. The innovation chains, production chains,
and value chains involved in future industry development are influenced not
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only by the internal environment of the innovation ecosystem but also promote
the evolution and improvement of internal environmental elements of the future
industry innovation ecosystem through interaction with the external environ-
ment. Factors such as technological development, economic development, and
social development are external environmental factors affecting the future in-
dustry innovation ecosystem.

Role and Function of Communities in Future Industry In-
novation Ecosystem
In the frontier knowledge creation community of the future indus-
try innovation ecosystem: (1) Government’s function is to strengthen
guidance in strategic planning, industrial policy, and innovation governance
for future industries, mobilizing diverse research forces to plan and layout fu-
ture industries proactively. Through scientific assessment and decision-making,
government strategically deploys specific fields, investing talent, capital, tech-
nology, and other resources to serve the development of future industries in
particular directions, while striving to effectively avoid certain risks during in-
dustrial layout. For example, in the R&D of disruptive technologies highly rel-
evant to future industry development, countries such as the United Kingdom,
Japan, and Sweden have begun learning from and emulating the operational
model of the U.S. Defense Advanced Research Projects Agency (DARPA) to
comprehensively layout national disruptive technology R&D. (2) Universities
and research institutes’ functions are primarily to strengthen guidance in
basic research and talent cultivation, fully interacting and collaborating with
other innovation participants such as enterprises and new R&D institutions.
(3) New R&D institutions’ function is to emphasize participation in orig-
inal innovation through new mechanisms and models, uniting diverse research
forces in a high-end, highly collaborative manner. (4) Enterprises’ function
is to emphasize deep interaction with all members of their community, timely,
accurately, and comprehensively transmitting their knowledge needs from inno-
vation activities to other members of the knowledge creation community through
information transmission and feedback, and participating in knowledge creation
at appropriate times.

In the application scenario transformation community of the future
industry innovation ecosystem: (1) Government’s function lies in lever-
aging the positive externalities of frontier basic research and generic technolo-
gies; providing application scenarios and complete, convenient infrastructure
for new knowledge and new technologies during knowledge transformation; and
using institutional innovations in taxation, innovation incentives, finance, and
platforms to stimulate innovation participants’ motivation. (2) Universities
and research institutes’ functions are primarily to provide intellectual sup-
port for knowledge application, serving as the transformation link from knowl-
edge to achievements. Simultaneously, they train experienced innovation talent
with knowledge, technology, and skills for enterprises during application sce-
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nario innovation and frontier technology transformation processes. (3) New
R&D institutions’ function is to emphasize understanding and grasping the
commercial value of new knowledge and new technologies, ensuring and im-
proving knowledge transformation efficiency. New R&D institutions must fully
leverage their connecting role between basic theoretical research and industrial
value realization, possessing the ability to discover, identify, and create tech-
nology application scenarios or routes, thereby streamlining and empowering
the application process of frontier technologies. (4) Enterprises’ function is
to emphasize opening up the connection channel between new knowledge and
market demand, forming transformation networks around focal enterprises to
convert knowledge generated by frontier knowledge creation communities into
applicable technologies, products, and services, completing pilot testing and
scaling-up processes. Enterprises should proactively explore the maximum po-
tential of frontier technology applications from the demand side. Once enter-
prises master core key technologies of future industries, they will gain first-mover
advantages and form core competitive strengths in future industries. (5) Inter-
mediary services’ function is to emphasize innovating technology transfer
and transformation service mechanisms according to the characteristics of fron-
tier technologies during the pre-knowledge transformation process, extending
the front end of the technology transfer service chain as far as possible. They
should provide standardized transfer and transformation services tailored to the
special attributes of frontier technologies, such as technology assessment, tech-
nology trading, technology transfer, technology agency, technology auction, and
technology integration, providing comprehensive resource support from capital,
talent, and supporting facilities. Additionally, considering the public goods at-
tributes of some frontier technologies, intermediary services should explore new
models of public welfare technology transfer services.

In the industrial value realization community of the future industry
innovation ecosystem: (1) Government’s function is to emphasize institu-
tional supply innovation in taxation, talent, and finance during the early develop-
ment stage when future industries lack full competitive capabilities, creating an
appropriate institutional environment for future industry development. Simulta-
neously, government must also govern ethical issues that arise during large-scale
application of frontier technologies. (2) Enterprises’ function is to play a core
role in the industrial value realization community. When products/technologies
meet production conditions, enterprises will find suitable positions in the value
chain and participate in constructing future industry value chains. Enterprises
should embed themselves into existing value chains/industrial chains to enhance
the overall efficiency of future industries and continuously optimize the efficiency
of future industry systems in production practice. (3) Universities, research
institutes, and new R&D institutions’ functions are to leverage their
advantages in knowledge, R&D, and talent to provide intellectual support for
upgrading key core technologies of future industries. (4) Intermediary ser-
vices’ function is to serve the entire future industry development, assisting
enterprise-centered value networks to become stronger and larger.
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Important Entities and Key Elements of Future Industry
Innovation Ecosystem
Future industries represent deep integration and coupling between technologies
and between technology and industry, emphasizing deep interaction among var-
ious innovation actors including government, universities, research institutions,
and enterprises. Compared with general industry innovation ecosystems, the
characteristics of future industries determine the imbalanced development of
frontier knowledge creation communities, application scenario transformation
communities, and industrial value realization communities during dynamic evo-
lution, and also determine the differences in role and function positioning of
innovation participants within each community. In particular, government and
entrepreneurial spirit play important roles in the evolutionary development of
future industry innovation ecosystems.

Government serves as the chief architect and institutional supplier for future
industry development. (1) Government needs to attach strategic importance
to future industry layout and plan future industry development proactively.
(2) Government needs to coordinate and allocate key resources, serving as the
resource guarantor for technology supply. It should increase investment and
innovate R&D models in basic research supporting frontier technology explo-
ration, guiding the formation of new organizational models suitable for future
industry development. (3) Government should innovatively apply various pol-
icy tools to promote the establishment and iteration of application scenarios,
accelerating the practical application of frontier technological knowledge. (4)
Government needs to address the ethical dilemmas and technological risks of
frontier technologies, actively exploring governance frameworks and means suit-
able for frontier technologies.

Entrepreneurial spirit is the key driving force for realizing the growth and
development of future industries. Future industry development involves
tremendous uncertainty, with extreme risks existing from frontier knowledge
creation through application scenario transformation to industrial value
realization. Therefore, during future industry development, all participants
need to embrace risk challenges with the innovation and entrepreneurship
based on entrepreneurial spirit and the courage to be pioneers. Especially
during application scenario transformation and industrial value realization,
entrepreneurs must possess not only keen commercial value judgment to
transform frontier and generic basic technologies into products but also the
courage to bear failure risks through continuous trial-and-error, as well as
the “disruptive power” to substitute for and transform traditional industries.
Therefore, in constructing relevant institutional environments, continuous
reform is needed to leverage market functions while achieving innovation
incentives and premium realization, allowing more entrepreneurs and investors
to innovate boldly in an encouraging and tolerant environment.
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Practical Considerations for Cultivating Future Industry
Innovation Ecosystem
Competition in future industries is competition in ecosystem cultivation. Cur-
rently, the international competitive environment is complex and volatile, with
“supply chain disruption” and “decoupling” threatening all aspects of industrial
innovation development. Building an innovation ecosystem oriented toward fu-
ture industries is a strategic choice commonly faced by countries worldwide
in developing future industries. Innovation element identification, innovation
entity collaboration, and innovation environment optimization are important
levers for nurturing and developing future industries.

(1) Enhancing the supply quality of innovation elements for future
industries. Scientific and technological innovation in future industry di-
rections such as brain-inspired intelligence, quantum information, gene
technology, future networks, deep-sea and aerospace development, and
hydrogen energy and energy storage all have high threshold requirements
for talent, technology, capital, and other elements. It is necessary to es-
tablish identification and allocation mechanisms for future industry inno-
vation elements, using technology foresight and various element evaluation
methods to identify innovation elements such as talent, capital, technol-
ogy, and data needed for future industry development. Simultaneously,
according to the changing demands for innovation elements at different
stages of future industry development, various high-end innovation ele-
ments including talent, capital, technology, and data should be effectively
allocated to improve the agglomeration level of innovation elements, pro-
mote efficient flow among innovation elements, and ensure the quality of
element supply required for future industry development.

(2) Increasing policy support for future industry cultivation. The
process from frontier technology to future industry is full of uncertainty
and unpredictability, with technology routes and application domains con-
stantly changing dynamically. Future industry cultivation policies face
new demands and challenges. Support for interdisciplinary and cross-
domain projects should be increased to cultivate more and better new tech-
nologies within the broadest possible scope. New infrastructure construc-
tion in fields such as brain-inspired intelligence, quantum information, and
future networks should be promoted to create more application opportu-
nities for frontier technologies, with comprehensive use of various policy
tools including fiscal and tax measures to conduct pilot demonstrations.
Local governments should be guided to cultivate and reserve high-quality
potential projects in advance that align with local scientific, technological,
and industrial characteristics, forming complementarity with traditional
industries and strategic emerging industries to build a tiered development
system for future industry clusters.

(3) Strengthening supply security of key links in future industries.
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Basic materials, core components, basic processes, and generic technolo-
gies are the fundamental foundation for future industry development. Ba-
sic research should be strengthened to comprehensively enhance original
innovation capabilities, providing basic guarantees for frontier technolo-
gies. Breakthroughs in some key basic technologies and “bottleneck” links
should be accelerated to avoid supply chain security issues during the in-
dustrialization of frontier technologies. Top talent cultivation and recruit-
ment should be increased to build a talent support system adapted to
future industry development, establishing a list of scarce talent in frontier
fields, and directionally recruiting talent needed for future industry devel-
opment to improve the precision and industrial fit of talent acquisition.
Ethical issues in science and technology triggered by frontier technologies
such as artificial intelligence and synthetic biology should receive focused
attention, with science and technology ethics education being developed
and promoted to foster ethical awareness among research and industrial
personnel.

References
1. Yang Y C, Wu W S, Dang H. Developing future industries is a strate-

gic choice for China to build a long-term competitive advantage. China
Economic Weekly, 2021, (23): 104-108. (in Chinese)

2. Li X H, Wang Y F. The evolution mechanism of future industry and choice
of industrial policy. Reform, 2021, (2): 54-68. (in Chinese)

3. Mckernan R. Collaboration is key to building industries of the future. New
Scientist, 2016, (232): 13.

4. Ross A J. The Industries of the Future. New York: Simon & Schuster,
2016.

5. Chen J. Focus on future industries and explore management innovation.
Tsinghua Business Review, 2020, (9): 1. (in Chinese)

6. Shen H, Wang X M, Pan J F. Opportunities, challenges, and recommen-
dations for development of future industries in China. Bulletin of Chinese
Academy of Sciences, 2021, 36(5): 565-572. (in Chinese)

7. Cao F, Leng W, Zhang P, et al. Understanding the future industrial de-
velopment path from the perspective of industrial life cycle. Scitech in
China, 2022, (1): 38-42. (in Chinese)

8. Zhou B, Leng F H, Li H, et al. Development plans and enlightenments
of future industry of major countries in the world. Bulletin of Chinese
Academy of Sciences, 2021, 36(11): 1337-1347. (in Chinese)

9. Adner R. Ecosystem as structure. Journal of Management, 2017, 43(1):
39-58.

chinarxiv.org/items/chinaxiv-202307.00077 Machine Translation

https://chinarxiv.org/items/chinaxiv-202307.00077


10. Freeman C. Technology Policy and Economic Performance: Lessons from
Japan. New York: Frances Printer Publishers, 1987.

11. Gao S X, Tan J. The continuous evolution mechanism of innovation
ecosystem—Based on government and firm view. Studies in Science of
Science, 2021, 39(5): 900-908. (in Chinese)

12. Li X H, Liu F. Industrial ecosystem and the development of strategic
emerging industries. China Industrial Economics, 2013, (3): 20-32. (in
Chinese)

Innovation Ecosystem of Future Industry: Structure and Path

LI Junkai GAO Fei* GONG Yi
(Beijing Academy of Science and Technology, Beijing 100089, China)

Abstract: The innovation ecosystem of future industry faces great challenge
in multiple dimensions such as systematic structure, function, and path for
the continuous emergence and breakthrough of cutting-edge basic knowledge.
Based on the theories of natural ecosystem and innovation system, this study
builds a future industrial innovation ecosystem structure framework consisting
of frontier knowledge creation community, application scenario transformation
community, and industrial value realization community with consideration of
the characteristics and evolution laws of future industry. In such innovation
ecosystem, promising government and entrepreneurial spirit are important en-
tity and key element, and policies for incubating and developing future industry
should focus on innovation element identification, innovation entity collabora-
tion, innovation environment optimization, etc.

Keywords: future industry, innovation ecosystem, promising government, en-
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