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Abstract

Against the backdrop of a new round of technological revolution and industrial
transformation, issues related to techno-economic security have become a com-
mon focus of attention for major countries and regions. From the perspective of
discipline construction, this article conducts fundamental theoretical research
around key questions such as “why,” “what,” and “how to evaluate,” analyzing
the importance and urgency of focusing on techno-economic security, proposing
key techno-economic security issues that should be prioritized at different lev-
els including technology, enterprise, industry, nation, and region, constructing
a framework for the occurrence and evolution mechanisms of techno-economic
security composed of four components: environmental inducement, factor trans-
mission, multiple feedback, and spatiotemporal evolution, and on this basis,
forming a TMAPS (Technology-Market-Agent-Policy-Security) model and indi-
cator framework for techno-economic security assessment. This research work
helps to further clarify the connotation and boundaries of techno-economic se-
curity, and provides theoretical and methodological support for strengthening
techno-economic security assessment and ensuring the level of techno-economic
security.

Full Text

Special Issue: Theory and Practice of Techno-economic Se-
curity

As the world undergoes profound changes unseen in a century, a new round
of scientific and technological revolution and industrial transformation is ac-
celerating, intensifying international competition in science, technology, and
the economy. Major countries worldwide are attaching great importance to
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technological sovereignty and strategic dominance, strengthening their techno-
economic security. China’s 14th Five-Year Plan for National Economic and
Social Development and Long-Range Objectives Through 2035 explicitly calls
for “strengthening techno-economic security assessment,” creating an urgent
need to enhance research on assessment theories and methods, the interaction
mechanisms between technological and economic security, and strategies for
safeguarding techno-economic security. To this end, the Bulletin of the Chinese
Academy of Sciences has organized this special issue on “Theory and Practice
of Techno-economic Security,” inviting relevant experts and scholars to address
key issues including theoretical methods, evaluation frameworks, and practical
experiences, with the aim of providing methodological insights for strength-
ening techno-economic security assessment and decision-making references for
national policy formulation. This special issue was guided by Professor Li Xi-
aoxuan, Director of the Center for Management Innovation and Evaluation at
the Institutes of Science and Development, Chinese Academy of Sciences.

Techno-economic Security: Key Issues, Evolution Mechanism and
Evaluation Framework

Against the backdrop of the new round of scientific and technological revolution
and industrial transformation, issues related to techno-economic security have
become a common focus for major countries and regions. From a disciplinary
development perspective, this paper conducts foundational theoretical research
around key questions of “why,” “what,” and “how to evaluate,” analyzing the im-
portance and urgency of focusing on techno-economic security. It proposes key
techno-economic security issues that should be prioritized at different levels—
technology, enterprise, industry, and nation/region—constructs a framework for
the occurrence and evolution of techno-economic security comprising four com-
ponents: environmental induction, factor transmission, multiple feedback, and
spatio-temporal evolution. Based on this framework, it develops the TMAPS
(Technology-Market-Actors-Policy-Security) model and indicator framework for
techno-economic security evaluation. This research helps further clarify the con-
notation and boundaries of techno-economic security and provides theoretical
and methodological support for strengthening techno-economic security assess-
ment and safeguarding techno-economic security levels.

Keywords: techno-economic security, national security, evolution mechanism,
evaluation framework, TMAPS (Technology-Market-Actors-Policy-Security)
model

Problem Statement

The world today is experiencing profound changes unseen in a century, with in-
tensifying great power competition. Emerging technologies such as big data, ar-
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tificial intelligence, and quantum information are accelerating their integration
and penetration into economic and social domains, continuously reshaping the
global economic landscape and governance system. All nations are seeking “tech-
nological breakthroughs,” placing science and technology at the core of enhanc-
ing economic competitiveness, comprehensive national power, and safeguarding
national security. Maintaining techno-economic security is an inevitable require-
ment for developed countries to sustain their leading positions and implement
technological protection, as well as an urgent need for developing countries to
seize development opportunities and respond to risks and challenges.

From an international perspective, competition in comprehensive national
strength, primarily manifested as economic and technological competition,
has become increasingly prominent, making techno-economic security a key
focus for major nations. In its successive national security strategies, the
United States has emphasized safeguarding national and economic security by
consolidating technological advantages, explicitly identifying competition in
critical and emerging technology areas such as advanced computing, advanced
manufacturing and materials, and artificial intelligence as an important pillar
of its national security. To achieve strategic autonomy, promote technological
sovereignty, and reduce external technological dependence, the European
Union introduced the “EU Security Union Strategy (2020-2025)” in 2020,
prioritizing cybersecurity, critical infrastructure, and technology security. In
2022, Japan enacted the Economic Security Promotion Act, addressing supply
chain security, infrastructure security, advanced technology cooperation, and
non-disclosure of specific patents to reduce excessive external dependence
and ensure stable supply of strategic materials such as semiconductors and
pharmaceuticals. In 2021, Australia launched its “Critical Technologies Action
Plan” to safeguard economic interests, national security, and social prosperity,
identifying 63 critical technologies across seven domains including quantum,
energy, and remote sensing for prioritized attention and protective measures.
Evidently, reducing technological dependence on foreign sources and consol-
idating technological advantages have become common policy priorities for
major countries and regions to safeguard economic and national security—the
very essence of techno-economic security.

From China’s development needs, safeguarding techno-economic security by ad-
dressing weaknesses and strengthening strengths is an urgent requirement for
achieving high-level technological self-reliance and high-quality economic devel-
opment. The 20th National Congress of the Communist Party of China iden-
tified the next five years as a critical period for building a modern socialist
country in all respects, with “achieving new breakthroughs in high-quality eco-
nomic development, significantly enhancing self-reliance and self-improvement
in science and technology, and making major progress in building a new devel-
opment pattern and a modernized economy” as primary objectives. Currently,
the new round of scientific and technological revolution and industrial trans-
formation is reshaping the global innovation and economic landscape, with the
United States, European Union, Japan, and China accelerating deployment in
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key areas such as artificial intelligence, quantum information, and clean energy
to seize opportunities. China still faces challenges including dependence on
foreign sources for key core technologies, insufficient competitiveness in future
technologies, and unstable industrial and supply chains, resulting in a severe
techno-economic security situation. To gain advantages in intense international
competition, ensure high-quality economic development, and achieve high-level
technological self-reliance, China must address its weaknesses while strength-
ening its strengths, keeping techno-economic security risks within acceptable
ranges to ensure high-quality development through high-level security.

From the perspective of the national security system, techno-economic secu-
rity represents the intersection of technological security and economic security,
constituting core content for safeguarding national security in the innovation-
driven development stage. Under the guidance of a holistic approach to na-
tional security, China’s national security system has been gradually enriched
and improved, forming a comprehensive system encompassing political security,
economic security, technological security, and other domains. The national secu-
rity system exhibits hierarchical and structural characteristics, comprising basic
first-level elements as well as numerous secondary elements not yet fully articu-
lated. Techno-economic security derives from national security as a subset and
secondary element at the intersection of technological and economic security.
Technological security primarily focuses on the safety of the science and technol-
ogy system and its safeguarding role in other national security domains, while
economic security centers on strategic resource supply, industrial survival and
development, financial system operation, and fiscal balance. Techno-economic
security, however, is grounded in the techno-economic system, focusing on tech-
nology acquisition, output, supply, transfer, transformation, development, and
application, as well as market performance, with the goal of ensuring the security
of economic benefits from technology and controlling the economic constraints
imposed by technological factors within acceptable levels. In the innovation-
driven development stage, techno-economic security extends technological secu-
rity to ensure that science and technology safeguard economic development and
economic security, while serving as the core of economic security and the key to
safeguarding other aspects of economic security.

From a research perspective, techno-economic security studies remain in the
exploratory and initial stages, requiring continuous in-depth research on ba-
sic theories, formation mechanisms, and situation assessment. Existing studies
have explored concepts of techno-economic security, its influencing factors and
mechanisms, and assessment content and methods. However, overall, techno-
economic security research is still nascent, manifesting in three aspects: First, in
disciplinary construction, “National Security Studies” was established as a first-
level discipline in 2020, with its theoretical system and research methods cur-
rently under development. How to conduct techno-economic security research
within the national security framework requires further exploration. Second, in
basic theory, while the impact of technology on economic growth has attracted
widespread scholarly attention, research on the mechanisms through which tech-
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nology affects economic security remains scarce, and consensus on the research
boundaries of techno-economic security has yet to form. Third, in assessment
methods and practice, relatively comprehensive evaluation systems for different
levels of actors and different types of risks have not yet been established, neces-
sitating continuous improvement and development of techno-economic security
assessment methodologies.

Key Research Issues in Techno-economic Security

Techno-economic security is a complex, multi-level, multi-actor, and multi-
dimensional system encompassing four levels from micro to macro: technology,
enterprise, industry, and nation/region. Different levels exhibit varying
influencing factors and degrees of impact, with distinct key issues and content
requiring attention .

At the technology level, the focus is on micro-level techno-economic security
issues, including risks in technology acquisition, transfer, and usage. First, in
technology acquisition, which occurs through external and internal channels,
it is necessary to comprehensively consider the security of external acquisition
channels and the substitutability of internal supply. Technologies with high ex-
ternal dependence, single sources, and no domestic alternatives pose high techno-
economic security risks. For example, extreme ultraviolet (EUV) lithography
machines are currently monopolized by the Dutch company ASML; once access
is lost, high-end chip production becomes impossible. Second, in technology
transfer and application, while external technology transfer generates benefits,
it may also enhance competitors’ capabilities, creating a “security dilemma.”
Moreover, only technologies that gain market recognition can generate corre-
sponding economic benefits; inappropriate technology route choices may result
in a situation of “having technology without a market.” For instance, despite its
advanced technology, the Airbus A380 was discontinued due to high operating
costs and insufficient market demand. Third, in technology usage, technology
safety accidents and technology misuse also create economic security issues. For
example, Samsung’s Galaxy Note7 phones experienced explosions due to bat-
tery defects, leading not only to poor product sales but also threats to life and
health. The misuse of deep synthesis technologies such as Al face-swapping and
voice synthesis is also creating increasing economic and social risks.

At the enterprise level, the focus is on supply chain security and the enter-
prise’s own competitiveness and sustainable development capabilities. First,
ensuring supply chain security is paramount. In today’s highly complex techno-
logical environment, no single enterprise can produce products entirely on its
own and must cooperate with other enterprises in the supply chain. However,
the exit of any node enterprise in the supply chain can cause overall transaction
costs to rise and fluctuate, bringing various uncertainties and risks. Therefore,
focusing on supply chain security is the primary task for enterprises to safe-
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guard their techno-economic security. Second, enhancing the competitiveness
of key technologies and products is essential. Enterprises must ensure techno-
logical competitiveness by focusing on technology advancement, stability, and
cost-effectiveness, while also improving market competitiveness by focusing on
market share, user acceptance, and production/sales volumes. Once competi-
tiveness in technology and products becomes insufficient, it directly impacts pro-
duction and business operations. Third, expanding survival and development
space involves enterprises enhancing their technological and market capabilities
through overseas investment, mergers and acquisitions, and continuous R&D
investment to maintain sustainable competitiveness. During this process, risks
such as investment security reviews, intellectual property security, and loss of
key core technical talent also threaten enterprise development.

At the industry level, the focus is on industrial chain security and its influ-
encing factors, including import-export trade, talent pools, and international
governance discourse. First, industrial chain security is critical. An industry
comprises upstream, midstream, and downstream segments. For example, the
integrated circuit industry chain includes not only design, manufacturing, and
packaging but also upstream materials and equipment. Due to its long and
complex chain, the absence of any segment can create a “broken chain” risk.
Therefore, techno-economic security at the industry level must emphasize both
the controllability of key technologies and industrial generic technologies and
the overall security and stability of the industrial chain. Second, import-export
trade security matters. External technology controls or other factors that block
imports or restrict exports of key technologies and products affect production
and operations of enterprises within the industry, thereby impacting the en-
tire industry. Third, talent security is vital. Talent represents the primary
resource. Industries need basic research talent to provide source technological
support, R&D and engineering talent to enhance key core technology levels
and competitiveness, and technology management and business talent to better
transform technology into productivity. Issues in recruiting, retaining, and man-
aging high-level talent directly affect the survival and development of the entire
industry. Fourth, discourse power in international governance determines an
industry’s international competitiveness and influence. A country’s dominance
or participation in international standards and organizations in specific indus-
tries directly affects the industry’s international competitiveness and discourse
power, influencing related technological development and application.

At the national and regional level, the focus is on techno-economic security is-
sues from a national security perspective, including security in strategic technol-
ogy domains, changes in international relations, and balancing development and
security. First, security in strategic technology domains has become paramount.
In recent years, major countries have strengthened technological autonomy and
strategic dominance. South Korea identified 5G communications and artificial
intelligence among its “Ten National Strategic Essential Technologies” in 2021,
while the United States updated its “Critical and Emerging Technologies List” in
2022, identifying 19 strategic domains including AI, quantum, and space tech-
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nologies. Techno-economic security in strategic domains has a pivotal effect,
enabling countries to concentrate limited resources to strengthen competitive
advantages, contain and deter competitors, and significantly enhance security
maintenance capabilities. Second, participation in international rules and gov-
ernance matters. Changes or adjustments in international trade rules, global
governance patterns, and industrial structures profoundly impact a country’s
technological and economic development. For example, the United States and
European Union established the Trade and Technology Council (TTC) in 2021
to strengthen multilateral coordination on investment review, export controls,
Al, and semiconductor supply chains. Addressing the impact of international
relations changes on a country’s technology and economic development is a key
concern at the national level. Third, balancing security and development encap-
sulates the contemporary theme and security environment of today’s world, with
all nations pursuing sustainable security and sustainable development. As a new
era issue, techno-economic security requires improving systems and mechanisms,
fully leveraging the advantages of the new national system, strengthening strate-
gic national S&T capabilities, and enhancing collaborative innovation among
government, industry, academia, research, and users to lay a solid foundation
for development and security. Simultaneously, it necessitates optimizing policy
supply at the national level, improving policy coordination and effectiveness,
and pursuing extensive open cooperation to achieve higher-quality development
under the premise of ensuring security, thereby ensuring higher-level security
through development.

Formation and Evolution Mechanism of Techno-economic Security

Security issues emerge as internal and external factors evolve; when “dangers”
and “threats” appear within or outside a system, security issues arise. Exam-
ining the techno-economic security process reveals three key aspects. First, the
“dangers” or “threats” to techno-economic security are typically triggered by
specific conditions that cause changes at a certain “point,” usually threatening
a particular element of technology, actors, or markets (under comprehensive con-
tainment, multiple points may be directly affected, but analysis can still proceed
from a single point). Second, this “point” transmits to other “points,” forming
changes along “lines,” “planes,” or “volumes.” For example, entire industrial
or supply chains or specific industries may face comprehensive threats. Third,
techno-economic security is a dynamic, evolving open system that achieves bal-
ance. Changes in techno-economic security status trigger feedback among rele-
vant variables and intervention measures, leading to the establishment of new
orders and driving a new round of techno-economic security processes. Based on
this understanding, the formation and evolution mechanism of techno-economic
security involves four mechanisms: environmental induction, factor transmis-
sion, multiple feedback, and spatio-temporal evolution [Figure 1: see original

paper].
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Environmental induction mechanism refers to techno-economic security is-
sues triggered by environmental conditions. Factors triggering techno-economic
security problems include both technological and non-technological elements.
Technological factors such as technology export controls, emergence of disrup-
tive technologies, technology safety accidents, and intellectual property disputes
can trigger changes in technology acquisition, R&D, and product application.
Non-technological factors including changes in international rules, establishment
of exclusive strategic alliances, major strategic and policy adjustments, and in-
dustrial transfers can also induce changes in technology routes, market demand,
and competitive landscapes. Additionally, sudden events such as pandemics, fi-
nancial crises, and geopolitical conflicts can trigger techno-economic security
status changes.

Factor transmission mechanism refers to the entire process through which
technological factors create economic security impacts via progressive transmis-
sion among internal system elements. This mechanism typically involves risk
sources, risk carriers, and risk transmission pathways. Risk sources are objective
factors affecting techno-economic risks, with the aforementioned triggers form-
ing important components. Risk carriers are tangible or intangible substances
carrying risk factors, generally including technologies, equipment, people, enter-
prises, and research institutions. Risks transmit among these elements through
various pathways, typically including chain, network radiation, network con-
centration, and network interactive patterns, with different pathways affecting
transmission speed, scope, and stability. Taking high-end chips, key compo-
nents, and materials vulnerable to “chokepoints” in the international industrial
division system as examples, once “supply cut-off” occurs, it first directly af-
fects relevant technology R&D and product development, subsequently impact-
ing R&D or production activities of enterprises and institutions, leading to
changes in market share and import-export trade. Due to strong technological
interconnections, this risk radiates and diffuses through multiple pathways, cre-
ating a “ripple effect” that impacts broader technologies, actors, and markets,
ultimately affecting overall economic security.

Multiple feedback mechanism refers to the feedback effects on diverse el-
ements including technology, actors, and markets after techno-economic secu-
rity status changes. Multi-level perspective theory posits that socio-technical
systems can be divided into macro-level landscape, meso-level socio-technical
regime, and micro-level technological niches, with feedback mechanisms operat-
ing between and within these three levels. If we view techno-economic security
as a dynamically balanced socio-technical system, changes in its security sta-
tus create pressure on system elements, causing state changes and adjustments
among different elements. When new triggers are introduced, different resources
and elements undergo reconfiguration and adjustment, inducing a new round of
techno-economic security changes through induction and transmission mecha-
nisms, forming a feedback cycle. For example, when techno-economic security
levels decline—such as through chip “supply cut-off”—pressure is exerted on
chip application markets, leading to extended delivery cycles and unstable sup-
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ply; on chip application actors, causing difficulty in product acquisition and
rising costs; and on technology R&D, hindering technology cooperation and in-
troduction. In response, interventions such as expanding procurement sources,
stockpiling inventory, and increasing R&D support can create opportunities for
chip autonomy and controllability, maintaining system dynamic balance.

Spatio-temporal evolution mechanism refers to the dynamic changes in
techno-economic security elements, status, functions, and structures over time
and space. In the temporal dimension, the process from trigger to transmission
to feedback exhibits phased patterns and characteristics in techno-economic se-
curity status, risk priorities, and future trends, requiring temporal scale analysis
to assess development trends and foresee future risks. In the spatial dimension,
techno-economic security risks form spatial evolution patterns through trans-
mission among elements, industrial spatial transfer and diffusion, and regional
radiation and migration. As era themes shift, international situations change,
and national security strategic needs evolve, techno-economic security must un-
dergo continuous accumulation and improvement, deepening and adjustment,
and renewal and iteration, requiring sustained in-depth exploration of its evolu-
tionary internal logic and patterns.

These four mechanisms—environmental induction, factor transmission, multiple
feedback, and spatio-temporal evolution—constitute the formation and evolu-
tion mechanism of techno-economic security, overlapping and influencing each
other. Different triggers, technological actors, and development stages produce
different characteristics in the formation and evolution of techno-economic se-
curity issues, necessitating further research within this framework to identify
key variables and elements, reveal correlations among variables, mechanisms of
action, and causal relationships.

Evaluation Framework for Techno-economic Security

Correctly understanding the connotation, research issues, and formation mech-
anism of techno-economic security provides the foundation for its assessment.
According to security studies theory, security research must consider the security
referent object, specific security threats, security guarantor subjects, and secu-
rity safeguarding approaches. Based on this theoretical analysis and extension,
combined with existing research on the “three capabilities” model for techno-
economic security assessment and four types of techno-economic risks and key
elements, techno-economic security’s key elements can be decomposed into tech-
nology (T), market (M), actors (A), and policy (P). These elements collectively
determine whether the entire techno-economic system is secure (S) under cer-
tain trigger conditions through transmission and feedback mechanisms. Ac-
cordingly, this paper proposes the TMAPS (Technology-Market-Actors-Policy-
Security) model for techno-economic security evaluation [Figure 2: see original
paper], providing a reference for identifying and assessing techno-economic se-
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curity risks.

Technology (T) is the starting point of techno-economic security research.
Scholars have explored how to identify technological risks from a security per-
spective, including indicators such as technology criticality, technology gaps,
and technology autonomy and controllability, as well as safety hazards, technol-
ogy maturity, and vulnerability before large-scale application of new technolo-
gies. From a technological risk perspective, techno-economic security must ad-
dress both weak-link technologies and leading technologies, current technologies
and future technologies. For weak-link technologies, risk identification and as-
sessment should focus on source diversity, external dependence, substitutability
of technology supply, technology industrialization levels, and technology export
control and supply conditions. For leading technologies, assessment should con-
centrate on leading performance in technology or markets, degree of leadership,
sustainability of competitive advantages, and competitor technology develop-
ment. For future technologies, assessment should examine technology maturity,
industrial readiness, technology competitiveness, and technology control condi-
tions.

Market (M) represents the concrete manifestation of technology’s impact on
economic security. Industrial organization theory posits that markets comprise
products, enterprises, consumers, and their transactional, competitive, and co-
operative relationships. From a competitive game perspective, market risks
primarily stem from industrial and supply chain stability, market share and
recognition, and international market integration. Assessing industrial and sup-
ply chain risks requires evaluating dependence on global industrial and supply
chain systems and the vulnerability, structure, spatial layout, and changes of
industrial and supply chains. Assessing market position risks examines dis-
course power in pricing, bargaining, and standard-setting. International market
integration assesses the degree of integration into other countries’ and global
markets, the degree of market demand from other countries, and the controls
or restrictions imposed by other countries.

Actors (A) are the carriers for maintaining techno-economic security. Universi-
ties, research institutes, and enterprises are the main actors in technology R&D,
transfer, and application. Technology risks affect economic security through
actors, and improving techno-economic security status must rely on relevant
actors. Actor risks should be identified and assessed from external threats,
technological innovation capabilities, and market development capabilities. Ex-
ternal threats include technology controls, intellectual property disputes, and
investment restrictions. Technological innovation capability assessment should
aim to address technological weaknesses, maintain technological advantages,
and resolve technological risks, analyzing quantitative and qualitative indica-
tors related to technology route selection, patent portfolios, and emerging tech-
nology deployment and development, including high-value patents, intellectual
property licensing fees, and R&D investment structure. Market development
capability assessment should aim to develop international markets, maintain
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competitive advantages, and resolve market risks, focusing on actors’ ability
to transform key core technologies into products, the market competitiveness
of key products, and market actors’ profitability, financing capabilities, and
investment, merger, and market coordination capabilities.

Policy (P) is the means for safeguarding techno-economic security. Promoting
R&D and application of risky technologies and resolving various risks require pol-
icy support, yet policies themselves can also induce techno-economic security is-
sues. Policy risks mainly include external restrictive policies and internal policy
defects that create techno-economic security risks. External restrictive policies
are reflected in major strategic adjustments by competitors and targeted policy
measures, with risks assessed through restrictive or sanctioning policy tools and
their severity, including the number and types of entities controlled by competi-
tors, control levels and intensity, and the scope of controlled technology fields.
Internal policy risks are assessed through the degree of protection for techno-
economic security and responsiveness to risks, including deployment of key core
and emerging technologies in priority areas, support for breakthrough technol-
ogy R&D and commercialization, intellectual property protection, strengthened
open cooperation, and formulation of technology standards and norms.

Security (S) is the final outcome of the combined effects of the four variables
above. Based on the breadth, length, and depth of impacts generated by the
four key elements of technology, market, actors, and policy, the level of techno-
economic security is comprehensively determined. Breadth refers to the scope
of impact, assessed by the number of enterprises involved, industrial fields, and
economic losses. Length refers to the duration of impact, assessed by the weight
of key elements, correlation with risks, and cumulative effects. Depth refers
to the severity of impact, assessed by the degree of change in relevant indica-
tors caused by risk points, such as supply chain disruption, cost increases, and
extended cycles.

Based on the TMAPS model analysis, this paper constructs a techno-economic
security evaluation framework from five dimensions: technology, market, actors,
policy, and security . For different elements, the framework conducts compar-
ative analysis from both internal development levels and external controls and
restrictions based on a competitive perspective. This evaluation framework
provides a general and comprehensive analytical structure for identifying and
assessing techno-economic security risks. However, at specific levels of technol-
ogy, enterprise, industry, and nation/region, targeted indicators can be selected
based on their priorities to conduct assessments using integrated quantitative
and qualitative methods.

Conclusion and Outlook

The current complex and volatile international situation has increased uncer-
tainty in the global techno-economic environment. Both the practical need to
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safeguard techno-economic security and theoretical exploration as an emerging
discipline necessitate in-depth research on techno-economic security theories and
methods. Based on a disciplinary development perspective, this paper discusses
foundational issues including key issues, formation and evolution mechanisms,
and evaluation frameworks for techno-economic security. It defines key techno-
economic security issues at four levels—technology, enterprise, industry, and
nation/region—and proposes an analytical framework for techno-economic secu-
rity formation and evolution comprising environmental induction, factor trans-
mission, multiple feedback, and spatio-temporal evolution mechanisms. On this
basis, it presents the TMAPS model from five dimensions—technology, mar-
ket, actors, policy, and security—to provide foundational support for in-depth
techno-economic security research, strengthened assessment, and risk preven-
tion.

However, as an interdisciplinary field, techno-economic security research in-
volves multiple disciplines including economics, national security studies, man-
agement, and political science, requiring further advancement in theoretical
research and disciplinary development. As a component of national security
studies, techno-economic security’s position and role within the national secu-
rity system, as well as its research boundaries and foundational theories, need
further clarification. Future research should deeply explain techno-economic
security occurrence and evolution mechanisms, analyzing relationships among
different variables and their probabilities, degrees, and pathways of impact on
techno-economic security for specific technology and industrial domains. Assess-
ment methodologies should be strengthened, with more targeted identification,
monitoring, evaluation, and early warning of techno-economic security risks
conducted under the TMAPS framework in combination with specific contexts,
providing decision-making support for safeguarding techno-economic security.
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