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Abstract

Science and technology constitute the primary productive force, and the state
has demonstrated high-level attention through the introduction of multiple poli-
cies to support basic research and enhance original innovation capabilities. Con-
sequently, guiding social capital investment in basic research represents a matter
of significant theoretical and practical concern. This article examines three typi-
cal institutes of the Chinese Academy of Sciences as case studies and proposes a
theoretical analytical framework for guiding social capital to facilitate the trans-
formation of basic research achievements. Through case analysis conducted
according to this theoretical framework, the following policy recommendations
are advanced: innovating financing models to broaden funding channels for basic
research; establishing communication channels between enterprises and research
institutes to alter entrepreneurs’ short-sighted pursuit of quick profits; and fos-
tering an environment and atmosphere conducive to cultivating the spirit of
scientists.
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Abstract

Science and technology constitute primary productive forces, a principle that re-
ceives high-level attention in China through numerous policies supporting basic
research and enhancing original innovation capabilities. Guiding social capital
investment into basic research thus represents a major theoretical and practical
concern. This study examines three typical institutes of the Chinese Academy
of Sciences (CAS) and proposes a theoretical analytical framework for chan-
neling social funds to facilitate the transformation of basic research outcomes.
Through case analysis guided by this framework, we offer policy recommenda-
tions including: innovating financing models to diversify basic research funding
channels; establishing communication channels between enterprises and research
institutes to counteract entrepreneurs’ short-term profit-seeking mentality; and
cultivating environments conducive to nurturing the spirit of scientific inquiry.

Keywords: transformation of scientific and technological achievements, basic
research, social funds, case studies, behavioral finance

Main Body

Science and technology are primary productive forces. The 19th Party Congress
report articulated comprehensive requirements for accelerating China’ s develop-
ment into an innovative nation, with particular emphasis on strengthening basic
research investment. In May 2018, President Xi Jinping emphasized at the Aca-
demicians’ Conference of the Chinese Academy of Sciences and Chinese Academy
of Engineering that “China’ s basic scientific research still suffers from promi-
nent weaknesses, enterprises insufficiently value basic research, major original
achievements are lacking, underlying foundational technologies and basic pro-
cess capabilities are inadequate, and the situation where key core technologies
are controlled by others has not fundamentally changed.” Basic research serves
as the wellspring of innovation and is crucial for promoting the transformation
of scientific achievements and industrial upgrading. Currently, enterprises show
insufficient attention to basic research, and the long-standing pattern of rely-
ing primarily on state funding for such research remains unchanged. As Engels
observed, “once society develops a technical need, that need will advance sci-
ence more than ten universities.” Therefore, guiding social capital to participate
in basic research is essential for addressing major scientific questions, achiev-
ing breakthroughs in key generic technologies, and producing major strategic
products.

Conceptual Connotation and Research Status

Western economics traditionally divides economic investment actors into a “two-
sector” model comprising “public sector” and “private sector.” However, China’
s classification differs, distinguishing instead between “government sector” and
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“social sector” [1]. Accordingly, this paper defines “social funds” as the aggregate
of various resources owned and controlled by socio-economic units (excluding
government) that can be deployed for investment and reproduction, including
capital from enterprises, social organizations, and individuals.

Mainstream approaches to classifying scientific research include: (1) the linear
or leverage model [2]; (2) the extended model [3]; and (3) the quadrant model [4].
Other scholars have proposed alternative frameworks, such as the Technology
Readiness Level (TRL) classification widely used in Western S&T evaluation,
or the distinction between “science-based innovation” and “technology-based
innovation” in Chinese scholarship [5-10]. Some researchers have categorized
scientific research from the perspective of achievement transformation [11-13].
These perspectives demonstrate that science is not merely basic research, tech-
nology cannot be simply reduced to applied scientific knowledge, and basic
versus applied research are not strictly separable. This paper focuses on applied
basic research—strategic, foundational, and forward-looking research activities
driven by both scientific curiosity and industrial needs, exploring fundamental
principles and concepts to address major scientific questions, generic key tech-
nologies, and socially significant research concerning national welfare, industrial
competitiveness, independent innovation capacity, and national security.

Theoretical Basis and Path Mechanism

Basic Research as a Quasi-Public Good Basic research constitutes
a quasi-public good, manifesting in two dimensions: (1) Limited non-
excludability. Basic research can be simultaneously driven by curiosity and
utility, with inspiration often emerging instantaneously and discoverable only
by individual scientists by chance, thus exhibiting limited non-excludability.
The long cycles, high transformation uncertainty, and time lags characteristic
of basic research further reinforce this limited non-excludability. (2) Limited
non-rivalry. Basic research possesses strategic and pioneering attributes,
and under intellectual property protection systems, demonstrates limited
non-rivalry. For instance, traditional roads are pure public goods, but with
breakthroughs in new energy technology, photovoltaic highways can charge
electric vehicles, becoming products with limited non-rivalry that attract social
capital support.

Behavioral Motivation and Model Analysis Since basic research is a
quasi-public rather than pure public good, it theoretically can attract social
capital participation. This section analyzes models for guiding social capital to
promote basic research transformation by examining the behavioral motivations
of scientists and entrepreneurs.

Integrating prospect theory [29,30] and mental accounting theory [31,32], en-
trepreneurs’ motivations for engaging in basic research include: (1) Leading
motivation. For industry-leading entrepreneurs, the loss of losing leadership
exceeds the gain from maintaining it—they fear losing their position more than
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they value keeping it. Consequently, they seek ways to preserve leadership,
and investing in basic or generic technology research can provide direction and
accumulate technological advantages. (2) Strategic motivation. Some en-
trepreneurs pursue strategic visions, guiding their enterprises according to for-
mulated plans. They combine sunk costs with current expenditures when evalu-
ating decisions and mentally separate strategic imperatives from profit-making
activities, often deciding based on partial accounts. Thus, they continue invest-
ing in strategically beneficial activities regardless of immediate profitability. (3)
Speculative motivation. Entrepreneurs seek to maximize returns, gaining
reputational benefits from policy responsiveness while profiting through capital
market asset allocation.

Scientists’ motivations similarly include: (1) Leading motivation. Leading
scientists fear losing their position more than they value maintaining it, so they
seek to preserve leadership through basic or generic technology research that
accumulates advantages at the source. (2) Strategic motivation. Scientists
mentally separate research strategy from publication output, guiding their work
according to strategic plans. “Boundedly rational” scientists decide based on
partial accounts: basic research helps achieve strategic goals but carries risks
like slower promotion and fewer publications. (3) Speculative motivation.
This primarily stems from imperfect talent recruitment, unscientific funding
mechanisms, and inappropriate evaluation systems.

Scientists with speculative motivation make poor partners, as they may breach
agreements post-investment, creating moral hazard. Combining the remaining
motivations yields basic research transformation models (Table 1 ):

Models for Guiding Social Capital to Support Basic Research

The leading model involves world-frontier social capital investment in
basic research, pairing leading-motivation scientists with leading-motivation
entrepreneurs. The strategic model responds to national strategic needs, com-
bining strategic-motivation scientists with leading-motivation entrepreneurs,
strategic-motivation entrepreneurs with leading-motivation scientists, or
strategic-motivation scientists with entrepreneurs. The profit model caters to
market demand, pairing speculative-motivation entrepreneurs with leading- or
strategic-motivation scientists. The speculative model (speculative-motivation
scientists and entrepreneurs) is undesirable and unsuccessful due to information
asymmetry and moral hazard, and is not discussed further.

Path Mechanism Previous transformation mechanism research focused on
applied research with capital at the core. This paper examines basic research
transformation, which, given its quasi-public nature, must center on achieve-
ments themselves. The resulting path mechanism is illustrated in Figure 1 [Fig-
ure 1: see original paper].

Overall, social capital promotion of basic research transformation involves two
stages: (1) Achievement formation ( “capital to results” ), where long cycles
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and high risks necessitate social capital investment to produce valuable out-
comes. Guided by goals of world-frontier leadership, national strategy response,
or market demand, appropriate capital introduction methods are selected based
on leading, strategic, or profit models. (2) Achievement commercialization
(“results to capital”), requiring intermediary risk assessment and industrial fund-
type social capital to drive productization, commercialization, and industrializa-
tion, ultimately generating social-economic benefits. Critically, this mechanism
extracts a portion of cooperative benefits as returns while reinvesting remain-
ing capital as seed funds into the formation stage, creating a virtuous cycle
consistent with Marx’ s capital circulation theory.

Case Studies

From 2016-2017, our team investigated 12 CAS institutes, three prominent in-
vestment firms, and two macro-level government decision-making departments.
Analyzing CAS’ s Dalian Institute of Chemical Physics, Institute of Computing
Technology, and Shanghai Institute of Materia Medica reveals major progress
in guiding social capital investment in basic research.

Leading Model: Dalian Institute of Chemical Physics The Dalian In-
stitute of Chemical Physics (DICP) pioneered the leading model by establishing
shareholding enterprises to implement innovation-driven development and pro-
mote achievement transformation. Beginning in 2004, DICP explored social
capital cooperation on methanol-to-olefins (DMTO) technology, achieving sub-
stantive progress by 2010. In 2015, DICP restructured its operating asset man-
agement committee, established the wholly-owned asset management company
Zhongke Huawu (Dalian) Technology Development Co., Ltd., and optimized its
asset management office functions. The leading model produced major changes:
(1) breakthroughs in key technologies and major achievements; (2) complemen-
tary institute-enterprise advantages and improved micro-governance; (3) inde-
pendent intellectual property generating sustained returns; and (4) continuous
social-economic benefits forming a virtuous cycle.

Operating Mechanism: The leading model pairs field-leading research teams
with industry-leading enterprises—optimal partners for basic research. Leading
enterprises seeking breakthroughs in major achievements or generic technologies
require top research teams, while leading teams need abundant, non-return-
seeking industrial capital to accelerate innovation. For example, DICP’s DMTO
team, a field leader with technological advantages, partnered with Sinopec, an
industry leader with capital strength. Their cooperation mechanism is shown
in Figure 2 [Figure 2: see original paper].

Strategic Model: Institute of Computing Technology Since the Knowl-
edge Innovation Project, the Institute of Computing Technology (ICT) has in-
vested nearly 150 million yuan in intangible assets, attracted over 880 million
yuan in social capital, and incubated more than 30 enterprises, with Dawning,
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Blue Whale, Loongson, and Jingshang achieving large-scale industrialization.
In 2017, ICT established a development fund providing 4 billion yuan in tar-
geted support, enabling better strategic deployment of information industry
computing technology. These measures produced tangible changes: (1) social
capital investment in basic research generated substantial applied research and
derived basic research; (2) upgraded institute micro-governance, institutionally
integrating basic and applied research; (3) transformed basic achievements into
new science and technology with economic benefits; and (4) accelerated trans-
formation through stable social capital support.

Operating Mechanism: The strategic model pairs leading research teams
with well-known enterprises based on strategic alignment. Both parties share ba-
sic research goals: enterprises seek breakthroughs for corporate strategy, while
teams need targeted strategic capital to accelerate achievements. The mecha-
nism is shown in Figure 3 [Figure 3: see original paper].

Profit Model: Shanghai Institute of Materia Medica The Shanghai
Institute of Materia Medica introduced Tonghua Capital to provide 2 billion
yuan for basic research using the profit model, achieving substantive progress:
(1) transformed the participant structure from single research units to collab-
orative research-enterprise partnerships with complementary advantages and
improved risk-bearing; (2) enhanced micro-governance and capital management
through subsidiary trusteeship and investment committee decision-making; and
(3) successfully introduced sufficient social capital into multiple basic research
transformation projects.

Operating Mechanism: The profit model pairs research teams with return-
seeking investment enterprises. Teams with significant but financially unsup-
ported achievements require investment, while drug research—high-risk, long-
term, and capital-intensive (typically 10+ years from target to production)—
offers venture capital high-return opportunities. The cooperation mechanism is
shown in Figure 4 [Figure 4: see original paper].

Policy Recommendations

Building on theoretical exploration and empirical case analysis, this paper pro-
poses the following recommendations:

Innovating Financing Models to Broaden Funding Channels

(1) Establish basic research achievement transformation funds. Con-
centrate resources to build a fund system including guidance funds, seed
funds, strategic investment funds, and transformation funds.

(2) Pilot innovative mechanisms at CAS institutes. Select pilot units
for social capital promotion of basic research transformation, implement-
ing novel incentive, supervision, and evaluation mechanisms. Replicate
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successful practices, focusing on achievements with major impact poten-
tial within 5-10 years. Use “post-subsidy” support to guide research team-
enterprise R&D consortia. Pilot civil servant-equivalent salaries for re-
searchers alongside equity rewards, stock options, and profit-sharing. Es-
tablish replicable, promotable technology transfer systems with classified
acceptance management.

Promote major achievement transformation. Concentrate resources
to create smooth channels from basic research to social-economic benefits.
Reserve major generic achievements, conduct promising basic research,
advance frontier-leading studies, and transform achievements addressing
major economic and social concerns.

Establishing Communication Channels and Changing Entrepreneurial
Mentality

(1)

Build training and regular communication mechanisms. Through
intermediaries, establish entrepreneur training by leading scientists on re-
search frontiers. Create seminars and practical courses integrating science
and economy, enabling researcher-entrepreneur interaction. Provide re-
search teams opportunities for in-depth enterprise investigation to align
research with market practice.

Foster entrepreneurial spirit [18,19]. Encourage basic research in-
vestment by enhancing entrepreneurs’ sense of honor and mission in re-
sponding to major national S&T programs and generic key technologies.
Guide entrepreneurs away from short-term profit-seeking mentalities to-
ward stronger basic research investment and improved transformation sys-
tems.

Creating Environments for Nurturing Scientific Spirit

(1)

Cultivate favorable research atmospheres. Innovate management
models by evaluating achievements through long-term transformation ben-
efits. Trial dual evaluation by academic value and social-economic impact.
Implement third-party evaluation based on academic communities with
stakeholder participation from government, enterprises, social organiza-
tions, and the public.

Establish error-tolerance mechanisms. Improve incentive systems
to encourage high-quality basic research outputs. Create error-tolerance
mechanisms that motivate scientists to produce high-quality achievements
and actively transform them into social-economic benefits.
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