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Abstract. The significant impact of science and technology policies on corporate innovation
performance has been widely recognized by scholars. However, some studies suggest that
science and technology policies may have only moderate effectiveness or even no effect on
corporate innovation development. Addressing the controversy over the effectiveness of sci-
ence and technology policies, this study draws on innovation theory and agency theory to
systematically explore the boundaries and underlying mechanisms of policy effectiveness.
This study selected 443 high-tech enterprises in the Pearl River Delta region as the sample
and employed structural equation modeling (SEM) to conduct empirical analysis of the hy-
pothesized relationships. The results indicate that firms' perceptions of science and technology
policies can significantly enhance innovation performance through innovation investment and
organizational incentives, with the mediating effect of organizational incentives being partic-
ularly prominent. Additionally, innovation leadership plays a primary moderating role in the
influence of policy perceptions on these mediating factors—when innovation leadership is at
a lower level, the mediating effect of organizational incentives becomes insignificant. This
finding clarifies the environmental boundary conditions for the effective operation of policies.
This study provides important insights for relevant fields by revealing how policy cognition,
organizational internal mechanisms, and leadership collectively shape sustainable innovation
outcomes.

Keywords: science and technology innovation policy, innovation performance, innovation
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1. Introduction

Science and technology policy, as an important policy tool for enhancing corporate innovation capabil-
ities, has achieved significant results in corporate innovation practices around the world. Governments
formulate science and technology policies with the aim of addressing issues related to the production,
dissemination, and application of knowledge in the science and technology sector, including the mobi-
lization and use of R&D funds, the allocation and guidance of social capital, and the transfer and com-
mercialization of technology patents (Janssen et al., 2021). These policies not only provide direct eco-
nomic support to enterprises, helping them overcome various obstacles in the innovation process to
enhance their innovation performance, but also promote the flow of social capital and the aggregation
of innovation resources to a certain extent (Song et al., 2024; Batuparan et al.,2025), thereby driving
the overall innovation capacity of the economy.

However, there is significant disagreement in academic research regarding the effectiveness of sci-
ence and technology policies. On the one hand, studies have found that science and technology policies
can provide more resources for corporate innovation and signal government trust and support to the
market, thereby addressing market failures caused by the leakage of innovative knowledge. Science and
technology policies have a positive incentive effect on corporate innovation (Edler et al., 2023; Wenn-
berg & Sandstrdm, 2022). On the other hand, research has found that science and technology policies
may crowd out firms' own innovation investments, thereby hindering autonomous innovation behaviour
(Leong & Howlett, 2022; Montmartin et al., 2018). Due to insufficient coordination mechanisms and
implementation biases during the policy formulation process, the implementation of science and tech-
nology policies often fails to achieve the expected outcomes and may even produce negative effects
(Akcigit et al., 2021; Bahmanova & Lace, 2024). Some policies may lead to resource waste or deviation
from policy objectives due to unclear implementation details. Science and technology policies may not
only fail to assist enterprises in autonomous innovation but may even suppress their innovative capa-
bilities (Leong & Howlett, 2022). Some studies also suggest that the positive incentive effects of science
and technology policies are only effective within a specific scope. Exceeding this scope may trigger
opportunistic behaviour among enterprises, leading to policy ineffectiveness or even counterproductive
outcomes (Akcigit et al., 2021; Zhou & Pan, 2019)

Academic debates on the effectiveness of science and technology policies have preliminarily re-
vealed that the promotional role of such policies in fostering corporate innovation is subject to specific
conditions and boundary effects (Wennberg & Sandstrém, 2022). From the perspective of policy es-
sence, the core objective of science and technology policy is to address market failures in the processes
of knowledge production, diffusion, and application in the science and technology sector (Yu & Fang,
2023),This includes key dimensions such as support for research and development funding, guidance
on the allocation of social capital, and the optimisation and reasonable pricing of innovative elements
such as talent and technology (Anton-Tejon et al., 2024).

At the corporate innovation level, existing research indicates that outcomes are highly correlated
with resource inputs and allocation efficiency(Busru & Shanmugasundaram, 2017; Chen et al., 2023;
Wang et al., 2024). Innovation behaviour is essentially a process of re-combining various resource ele-
ments, and its outcomes depend on the synergistic effects of factors such as capital investment, human
resource allocation, and internal incentive systems (Wang et al., 2024). Based on this, innovation in-
vestment and internal incentive systems are widely regarded as the core resource foundations for enter-
prises to enhance their innovation capabilities and improve innovation performance (Manzoor et al.,
2023) Therefore, exploring the impact mechanisms of science and technology policies on these core
resource elements has become an important pathway for evaluating the effectiveness of science and
technology policies. Additionally, existing research has further found that leadership style plays a key
role in integrating policy resources, stimulating team creativity, and formulating innovation strategies
(Nadi et al., 2022). When corporate leaders lack strategic vision and innovation orientation, the role of
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policies cannot be fully utilised, and even in mismatched internal mechanisms or economic environ-
ments, there may be diminishing returns or even failure of the policy to take effect (Bodolica et al.,
2020).

Based on the above background, this study aims to explore how corporate perceptions of policy
promote corporate innovation performance through the integration of innovation resources, the stimu-
lation of team creativity, and internal mechanisms of leadership style, and further analyse the conditions
and boundary effects of science and technology policy on the effectiveness of corporate innovation.

2. Theoretical Framework and Hypotheses Development

2.1. Theoretical Framework

Innovation theory emphasises that innovation is the fundamental driving force behind corporate com-
petitiveness and national economic growth. Schumpeter (1912) defined innovation as a process of ‘cre-
ative destruction’—whereby firms disrupt market equilibrium by introducing new products, technolo-
gies, or processes, thereby generating excess profits. Subsequent research further highlights that science
and technology policies, as a crucial component of the external institutional environment, play a key
role in this process (Dou, 2021; Yang et al., 2020; Hasnawati et al., 2024; Han & Ali, 2025;). Policies
such as research and development (R&D ) subsidies, tax incentives, and intellectual property protection
can effectively stimulate innovation investment by alleviating firms’ financial constraints, reducing in-
novation risks, and strengthening the expected returns from technological activities, thereby fostering
sustained R&D engagement and enhancing overall innovation performance (Song et al., 2024).

Especially in environments with high technological uncertainty, these policy tools not only alleviate
firms' resource constraints but also reduce the risk of innovation failure, thereby enhancing firms' will-
ingness to explore and invest in innovation (Bozeman & Sarewitz, 2011).

Within a company's internal governance structure, managers do not always prioritise the long-term
interests of the company. Agency theory suggests that differences in objectives and information asym-
metry between principals and agents may lead to moral hazard and adverse selection issues (Wang,
2024). In an innovative environment characterised by high costs, uncertainty, and delayed returns,
agents (such as middle managers or project leaders) may exhibit risk-averse behaviour and avoid radical
innovation. This phenomenon is particularly evident in short-term performance evaluation systems.
Managers often prefer incremental improvements over breakthrough innovations, thereby weakening
overall innovation momentum (Islam & Rahman, 2023). Additionally, innovation often disrupts exist-
ing organisational structures and interest distribution patterns, potentially triggering resistance or pas-
sive responses from senior managers, thereby exacerbating agency conflicts (Tang & Liu, 2024).

This study integrates innovation theory and agency theory to construct a comprehensive analytical
framework aimed at exploring how science and technology policies influence corporate innovation per-
formance through internal mechanisms. The framework identifies innovation investment and organisa-
tional incentive mechanisms as key mediating variables, revealing the causal pathways linking external
policy perceptions to internal innovation outcomes. On the one hand, enhanced policy awareness
prompts firms to optimise resource allocation by increasing R&D funding, talent, and technological
investments (Dou, 2021). On the other hand, well-designed incentive mechanisms can mitigate agency
problems, activate the innovative motivation of management and employees, and improve innovation
implementation (An & Lasi, 2024). Additionally, innovation leadership is introduced as a moderating
variable, which can facilitate strategic-level policy interpretation and foster an innovation culture,
thereby further enhancing the impact of policies on innovation behaviour (Bodolica et al., 2020), This
comprehensive framework provides a clear empirical logic and offers actionable insights for policy-
makers and business managers.
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2.2. The Relationship between Science and Technology Policy and Innovation
Performance

Previous studies have demonstrated that science and technology (S&T) policies exert a significant pos-
itive impact on firms’ innovation performance (Fan, 2017; Salomon, 1977).

These policies not only guide enterprises to enhance R&D investment and improve technological
capabilities, but also optimize the allocation of innovation resources and stimulate technological vitality.
Such findings provide a solid theoretical foundation and practical basis for the formulation and imple-
mentation of S&T policies, reinforcing their practical value in promoting innovation.

Most existing studies are conducted at the macro level, relying primarily on data from listed com-
panies or public databases (Dou, 2021). These studies tend to focus on the overall effectiveness of
policy instruments such as fiscal subsidies, tax incentives, and intellectual property protection, while
overlooking the heterogeneity in how individual firms perceive and respond to policies. In reality, even
under the same policy environment, firms often exhibit divergent innovation behaviors and performance
outcomes (Jian et al., 2024). This suggests that firms’ perceptions of policy may serve as a critical
mediating variable influencing policy effectiveness (Xu et al., 2022).

As firms interpret, accept, and implement S&T policies, their subjective judgments are shaped by
factors such as resource endowments, strategic orientations, and managerial cognition (Zhou et al., 2021)
These perceptions not only determine the degree of attention given to specific policies, but also affect
decision-making in areas such as resource allocation and strategic planning, ultimately influencing both
innovation input and innovation performance (Jiang et al., 2022). Although the notion of policy percep-
tion has garnered increasing attention in the academic community, related studies remain limited in
scope and analytical depth, and lack a systematic theoretical framework.

To address this gap, the present study adopts a firm-level perspective, focusing on the subjective
perception of S&T policy. Drawing upon both innovation theory and policy perception theory, this
study constructs a more comprehensive theoretical model to explore the internal mechanisms through
which S&T policy influences firm innovation performance. This approach not only deepens the under-
standing of how firms perceive and respond to policy, but also provides practical implications for en-
hancing the effectiveness of policy implementation.

Accordingly, the following hypothesis is proposed:
H1: Science and technology policy is positively associated with firm innovation performance.

2.3. The relationship between innovation investment, science and technology policy, and
innovation performance

A substantial body of research has demonstrated that science and technology policies can effectively
address market failures caused by insufficient innovation incentives and limited resources within firms.
These policies achieve this by alleviating innovation resource constraints, reducing marginal innovation
costs, and mitigating innovation risks (Liu et al., 2024). Furthermore, S&T policies play a vital role in
facilitating the efficient allocation of innovation resources by promoting the flow of capital, knowledge,
and talent from governments, research institutions, and private investors into enterprises. This helps
relieve firms’ financing constraints (Ren et al., 2021), enhances the efficiency of resource allocation,
and partially bridges the gap between private and social returns on innovation, thereby significantly
strengthening firms’ innovation motivation, investment behaviors, and performance outcomes (Lin &
Wang, 2024).

Against this backdrop, innovation input is widely regarded as a critical resource foundation for
firms to achieve technological breakthroughs and performance improvements. Empirical studies have
shown that innovation input is positively associated with firms’ technological innovation efficiency; the
greater the investment intensity, the higher the quantity, quality, and market conversion capability of
technological outputs (Wang et al., 2024). As such, innovation input serves not only as a key mediating
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variable linking S&T policies to innovation performance, but also as a strategic lever for promoting
high-quality enterprise development (Kunpeng et al., 2023).

Within the analytical framework of how S&T policies influence firm-level innovation performance,
innovation input is frequently conceptualized as a mediating pathway. However, existing studies tend
to rely on single macro-level indicators—such as the ratio of R&D expenditure to operating revenue—
to measure innovation input (Yu & Fang, 2023). While such metrics offer operational simplicity and
comparability, they often fail to capture the multidimensional and layered nature of actual innovation
activities within firms, thus overlooking important factors such as human capital investment, techno-
logical infrastructure upgrades, and collaborative innovation practices.

Building upon prior research, this study expands the conceptual and measurement dimensions of
innovation input. It proposes a more comprehensive assessment framework that includes actual R&D
funding, updates to technological equipment and software systems, the number and qualification of
R&D personnel, and the extent of technical collaboration with external partners. By incorporating these
more practical and context-sensitive indicators, the study seeks to more accurately reveal the guiding
mechanisms through which S&T policies influence firms’ innovation behavior.

Based on the above analysis, the following research hypotheses are proposed:
H2: S&T policies are positively associated with innovation input;
H3: Innovation input is positively associated with innovation performance;

H4: Innovation input mediates the relationship between S&T policies and firms’ innovation
performance.

2.4. The Relationship between Organisational Incentives, Science and Technology Policy,
and Innovation Performance

Previous research has paid considerable attention to the impact of organizational incentives on enter-
prise innovation performance (Aoun et al., 2024). However, within the research framework examining
how science and technology (S&T) policies influence innovation performance, the mediating role of
organizational incentives has been relatively overlooked. Existing studies have primarily focused on
macro-level factors—such as policy environment, financial support, or leadership behavior—and their
direct effects on innovation performance, while relatively little attention has been given to how internal
incentive mechanisms may function as a bridge between policy perception and innovation outcomes
(YYang et al., 2020). Therefore, building upon prior research, this study incorporates organizational in-
centives into the analytical framework as a mediating variable. Along with innovation input, it con-
structs a dual mediation pathway to systematically explore the internal mechanisms through which S&T
policies affect innovation performance.

The effective implementation of S&T policies relies on several core elements—policy supply, or-
ganizational leadership, innovation drive, and resource agglomeration—which jointly facilitate the ef-
ficient transformation of scientific and technological achievements (Aoun et al., 2024). In this process,
the embedding of multi-level incentive mechanisms, particularly at the organizational level—such as
task allocation, performance appraisal, and reward systems—can effectively motivate members and
improve organizational operational efficiency (Ma & Rui, 2020) . Under policy guidance, enterprises
can mitigate risks stemming from resource misallocation and reduce moral hazard by optimizing inter-
nal division of labor and adopting rational competitive strategies (Wang & Chen, 2024). Meanwhile,
the market mechanisms stimulated by policy interventions can further enhance organizational perfor-
mance and environmental adaptability, thereby improving the survival capacity and innovation poten-
tial of small and medium-sized enterprises (Pan & Deng, 2021).

From the perspective of principal-agent theory, organizational incentives are not only crucial tools
in human resource management but also essential governance mechanisms for mitigating internal
agency conflicts and reducing opportunistic behavior (Li, 2021). As external incentives, S&T policies
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are typically issued by government or supervisory bodies acting as principals, while enterprises, acting
as agents, are responsible for translating policy goals into internal actions. In this process, innovation
input primarily addresses issues of resource availability, whereas organizational incentives focus on
resolving problems related to implementation willingness and agency deviation (Yang et al., 2020). By
enhancing incentive structures, enterprises can reduce information asymmetry, improve accountability,
and increase the motivation of both managers and employees, thereby improving the effectiveness and
consistency of policy implementation.

It is worth noting that although both innovation input and organizational incentives function as
mediating variables, they differ in their mechanisms and theoretical foundations, while exhibiting a
degree of complementarity. Innovation input represents an external resource allocation mechanism,
emphasizing tangible investments—such as R&D funding, technological equipment, human capital,
and cooperation channels—that directly support innovation output (Pan et al., 2022). In contrast, or-
ganizational incentives reflect internal governance optimization, which indirectly influences innovation
performance by motivating individual behavior and strengthening organizational cohesion. These dif-
ferences suggest that the two mediating pathways may exhibit synergistic, substitutive, or mutually
reinforcing effects in the process by which S&T policies affect enterprise innovation (Ma & Rui, 2020).
Therefore, this study conducts a comparative empirical analysis of the effect sizes, mechanistic differ-
ences, and potential interactions between the two mediators, aiming to uncover the multi-dimensional
impact pathways of S&T policies at the organizational level.

Based on the above theoretical foundations and research gaps, the following hypotheses are pro-
posed:

H5: Science and technology policies are positively correlated with organizational incentives;

H6: Organizational incentives are positively correlated with enterprise innovation perfor-
mance;

H7: Organizational incentives mediate the relationship between science and technology poli-
cies and enterprise innovation performance.

2.5. The moderating relationship of innovative leadership

Prior research has extensively examined the impact of leadership styles on firm-level innovation be-
haviors, indicating that leadership plays a critical role in motivating employees, fostering organizational
change, and enhancing innovation capacity (Shen et al., 2024). Among various leadership styles, inno-
vative leadership is particularly regarded as a key driver of corporate innovation, due to its advantages
in facilitating cross-functional collaboration, integrating resources, and promoting knowledge sharing
(Aman-Ullah et al., 2022). Studies have shown that innovative leadership can not only enhance product
innovation performance through supporting R&D teams and optimizing organizational processes, but
also moderate the relationship between individual employee capabilities and overall organizational in-
novation performance (Jing, 2024).

However, most existing studies tend to focus on the direct effects of leadership on isolated stages
of innovation, such as employee behavior or innovation output, and have largely overlooked its broader
moderating function within the macro-policy context (Huo & Li, 2023). In particular, the moderating
role of leadership within the framework of science and technology policy—a key external driver of
enterprise innovation—has received limited attention. Furthermore, the effectiveness of policy imple-
mentation is often constrained by various internal managerial factors, including organizational culture,
incentive mechanisms, and leadership style (Chen, 2023). Nevertheless, empirical studies exploring
how leadership styles may interact with policy tools to improve firms’ responsiveness to policy and
stimulate innovation performance remain scarce (Cortes & Herrmann, 2021). This research gap not only
limits our understanding of the boundary conditions of policy effectiveness, but also weakens the actual
impact of science and technology policy at the organizational level.
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In light of these gaps, this study introduces innovative leadership as a moderating variable to explore
its potential role in shaping the mechanism through which science and technology policy influences
firm innovation outcomes. On the one hand, innovative leaders foster cross-departmental cooperation
and implement human resource practices that support and incentivize R&D teams, thereby facilitating
higher-level collaborative innovation across functional units (Worapongpat et al., 2024). On the other
hand, by integrating internal and external resources, mediating interdepartmental relationships, and op-
timizing knowledge sharing mechanisms, innovative leadership enhances organizational adaptability to
policy orientation and responsiveness to external incentives (Comtet & Johannessen, 2021). These pro-
cesses may in turn strengthen the effectiveness of policy implementation and elevate firm-level inno-
vation performance.

Based on the above theoretical framework, this study proposes the following research hypotheses:

H8: Innovative leadership moderates the relationship between science and technology policy
and innovation input.

H9: Innovative leadership moderates the relationship between science and technology policy
and organizational incentives.

H10: Innovative leadership moderates the relationship between science and technology policy
and enterprise innovation performance.

2.6. Research model

Combining innovation theory and agency theory, this paper reviews relevant literature and constructs
an analytical framework with science and technology policies as the independent variable, innovation
investment and organizational incentives as the mediating variables, and corporate innovation perfor-
mance as the dependent variable. The model also introduces innovation leadership as a moderating
variable to explore its moderating role in the impact of science and technology policies on corporate
internal innovation mechanisms. This design aligns with innovation theory’s focus on leadership be-
havior and resource allocation, as well as agency theory’s core propositions regarding organizational
incentive mechanisms, as shown in Figure 1. Through this integrated model, this study can deeply
explore how science and technology policies can ultimately enhance enterprise innovation performance
through the guidance of innovative leaders and the optimization of intermediary mechanisms.

H4

Innovative mputs(IT)

HI
Innovation performance(IP)

science and technology policy(STP) 7

H3| i Organizational Incentives(Ol)
H9 f L
Innovative
keadership(IL)

Fig.1: Hypotheses and research model
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3.Reseach Methodology

3.1. Instrument Development

To ensure the reliability and validity of the measurement tool, this study developed a structured ques-
tionnaire based on established and validated scales from prior research. The questionnaire consists of
54 items in total, covering five core constructs relevant to the research model.

The first section of the questionnaire collects basic demographic and organizational information
through six items. These items capture key characteristics of the respondents and their firms, including
the respondent’s position, industry type, firm ownership, and company size. This information facilitates
the examination of sample representativeness and enables subgroup analysis.

The second section contains 48 items, with the measurement of each core variable drawing on es-
tablished scales: the scale for perceived science and technology policies, referencing the studies by
Yang Shixin (2020) and Wu Jing (2018), categorizes science and technology policies into five dimen-
sions based on the intensity of firms' policy perception, namely Financial Policy (FTP), Tax Policy (TP),
Talent Policy (TPP), Technology Policy (TP), and Intellectual Property Policy (IPP), encompassing 22
items in total; the scale for innovation input, adapted from Barasa (2019), consists of 6 items; the scale
for organizational incentives, referencing Ma Xifang (2020), includes 5 items; the scale for innovation
performance, based on Yang Shixin (2020), comprises 4 items; and the scale for innovative leadership,
drawing on Bao Jingfeng (2024), contains 6 items. All items are rated using a 7-point Likert scale (1 =
"Strongly Disagree," 7 = "Strongly Agree") to enable a nuanced assessment of respondents' attitudes,
perceptions, and evaluations.

The structured design of the instrument, grounded in existing literature and tested scales, contributes
to the methodological rigor of the study. By ensuring internal consistency and content validity, the
guestionnaire provides a reliable foundation for the subsequent empirical analysis and structural model
testing.

3.2. Data Collection and Sample

This study employed a combination of deductive research and questionnaire surveys. Questionnaires
were distributed to the heads of R&D departments of enterprises in the Pearl River Delta region that
have been recognised as national high-tech enterprises, and data was collected using convenience sam-
pling. The survey was conducted from February to April 2025 using a combination of online and offline
methods. The online survey was conducted via an electronic questionnaire platform, while paper ques-
tionnaires were distributed through offline channels such as industry conferences and company recom-
mendations to ensure sample representativeness and data quality. A total of 552 questionnaires were
collected. After rigorous screening, 109 invalid questionnaires were excluded, resulting in 443 valid
responses, with an effective response rate of 80.3%. The screening criteria for invalid questionnaires
included abnormal response times, missing key items, logical contradictions, and selecting the same
answer for all questions.

3.3. Data Analysis

This study utilised statistical software such as SPSS 26.0 and AMOS 26.0 for data analysis, testing the
reliability and validity of the questionnaire. Descriptive statistical analysis, correlation analysis, struc-
tural equation modelling (SEM), and other methods were employed to reveal the relationships between
variables, validate the research hypotheses, and achieve the research objectives.
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4. Results

4.1. Descriptive Statistical Analysis

This study conducted descriptive statistical analysis on the main variables. The results showed that the
mean values of all variables were around 5 points, with standard deviations ranging from 1.16 to 1.50.
This indicates that respondents scored relatively high across all variable dimensions, with some internal
variability within the sample. Among these, the mean value for Innovative Leadership (IL) was the
highest (M = 5.22), reflecting that enterprises exhibit a stronger tendency toward innovative leadership
styles; the standard deviation for Science and Technology Policy Perception (STP) was the smallest
(SD = 1.16), indicating that this variable exhibited minimal variability across the sample.

Additionally, the skewness of all variables was negative, ranging from —0.18 to —0.64, indicating
that the overall distribution of the variables was slightly left-skewed, with higher scores concentrated
in the lower end, suggesting a positive evaluation bias. The kurtosis values range from —0.58 to —1.25,
with all variables exhibiting negative kurtosis, indicating that their distributions are slightly flatter than
a normal distribution. Overall, the variable distributions generally meet the requirements for normality,
making them suitable for subsequent correlation analysis and structural equation modelling.

Table 1. Descriptive analysis of core variables

Variable N Mean Std. Deviation Skewness Kurtosis
ETP 443 5.14 145 -0.56 -0.73

1l 443 5.15 1.46 -0.62 -0.69

ol 443 5.18 1.42 -0.54 -0.80

P 443 5.07 1.50 -0.49 -0.94

IL 443 5.22 1.37 -0.58 -0.66

4.2. Validity and Reliability Testing

As shown in Table 2, the overall Cronbach's alpha coefficient of the scale is 0.967, and the values of
each measurement dimension of this scale range from 0.852 to 0.932, with Cronbach's alpha > 0.8.
Therefore, it can be concluded that the internal consistency of the questionnaire is very good, and its
reliability is very high, with the content reliability of each measurement indicator meeting acceptable
or higher standards.

This study conducted confirmatory factor analysis on the scale, with all factor loadings ranging
from 0.749 to 0.944, indicating a strong correlation between the items and their underlying factors. The
cumulative variance explained reached 80.433%, indicating that the extracted factors effectively cap-
tured most of the information contained in the observed variables. The composite reliability (CR) ex-
ceeded 0.87, and the average variance extracted (AVE) was greater than 0.65. Additionally, the square
root of the AVE for each construct was higher than the inter-construct correlation coefficient. These
measurement indicators suggest that the scale has good convergent validity and discriminant validity.

Table 2. Internal consistency reliability analysis of each scale

Variable Cronbach's Alpha CR AVE
ETP 0.967 0.895 0.680
] 0.895 0.933 0.697
ol 0.932 0.922 0.701
P 0.903 0.903 0.699
IL 0.852 0.924 0.671
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4.3. Common Method Bias Test

This study used the most frequently used Harman single-factor test to test for common method bias.
The results showed that the initial variance explained by the maximum factor was 42.797%, which was
less than 50%. Therefore, there was no serious common method bias in this study.

4.4. Correlation Analysis

As shown in Table 3, the results of the correlation analysis indicate that all variables are significantly
correlated at the P < 0.01 level, with correlation coefficients ranging from 0.536 to 0.608. This suggests
moderate to moderately strong positive relationships among the variables, supporting the feasibility of
further analysis using Structural Equation Modeling (SEM).

Table 3. Correlation analysis

STP I Ol IP L
STP 1
1l 578** 1
.580*
ol .608** * 1
.586*
IP 576** * .600** 1
.536*
IL .585%* * .623** .596** 1

Note: *** Correlation is significant at the 0.001 level (2-tailed).** Correlation is significant at the 0.01 level (2-tailed).*
Correlation is significant at the 0.05 level (2-tailed).

4.5. Structural Equation Modelling Analysis

The structural model in this study fits well overall. The CMIN/DF value is 1.366 (<5), and the SRMR
is 0.040 (<0.08), indicating that the model residuals are acceptable. GFI (0.912) and AGFI (0.899) are
both close to the recommended threshold of 0.90. Other key indicators—NFI (0.936), IFI (0.967), TLI
(0.962), and CFI (0.967)—all exceed 0.90, further confirming the model's good performance. The
RMSEA value is 0.029 (< 0.08), further supporting the model's fit and providing a solid foundation for
subsequent path analysis.
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Fig.2: Structural equation modelling diagram.

As shown in Table 4, science and technology policy (STP) has a significant positive effect on in-
novation performance (IP) (B = 0.276, t = 3.448, p <0.001), supporting H1. STP also positively affects
innovation inputs (II) (B = 0.676, t = 10.855, p < 0.001) and organisational incentives (OI) ( = 0.715,
t=11.147, p <0.001), confirming H2 and H5.

Both II and OI significantly contribute to IP (B = 0.282, t =4.944, p < 0.001; p = 0.297, t = 4.816,
p < 0.001), supporting H3 and H6.

These results indicate that STP enhances innovation performance both directly and indirectly
through 11 and Ol, validating the proposed model structure.

Table 4. Latent variable path coefficients

. Hypothesis Sup-
hypothesis Path B B SE t-value p-value
ported
H1 STP—IP 0.397 0.276 0.115 3.448 Fxx Yes
H2 STP—II 0.950 0.676 0.088 10.855 Fxx Yes
H3 II—IP 0.288 0.282 0.058 4,944 Fxx Yes
H5 STP—OI 0.948 0.715 0.085 11.147 el Yes
H6 Ol—IP 0.322 0.297 0.067 4.816 ke Yes

Note:*** Correlation is significant at the 0.001 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).*
Correlation is significant at the 0.05 level (2-tailed).

As shown in Table 5, the direct effect of STP on IP was significant (B = 0.276, 95% CI [0.131,
0.442]), accounting for 40.65% of the total effect. The indirect effect via Il was 0.191 (95% CI [0.101,
0.281]), and via Ol was 0.213 (95% CI [0.118, 0.301]), accounting for 28.13% and 31.37% of the total
effect, respectively. As all confidence intervals excluded zero, both Il and Ol showed significant partial
mediation effects, supporting H4 and H7.
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Table 5. Mediating effect analysis

Relative
Path Effect type Effect B SE BootLLCI BootULCI
effect
STP—TP Total 0.976 0.679 0.033 0.609 0.740 100.00%
STP—TP Direct 0.397 0.276 0.078 0.131 0.442 40.65%
STP—II—-TP Indirect 0.274 0.191 0.046 0.101 0.281 28.13%
STP—OI-TP Indirect 0.305 0.213 0.047 0.118 0.301 31.37%

4.6. Moderating Effect Test

Bootstrapping (5,000 samples) was used to assess the moderating effects. Results show that the inter-
action term STP X IL has a significant positive effect on IT (f =0.1121, t=2.985, p <0.01) and on OI
(B =0.1988, t = 6.045, p < 0.001), indicating that IL positively moderates the relationships between
STP and both Il and Ol, supporting H8 and H9. However, the moderating effect on IP is not significant
(B=0.0575,t=1.570, p > 0.05), thus H10 is not supported.

Table 6 Testing the moderated mediation model

H
ypoth-
hy- Dependent Independ- .
. . . coeff se t p LLCI ULCI R-sq F esis
pothesis  variable ent variable
Sup-
ported
0.03
H8 1l STP*IL 0.112 8 2.985 0.003 0.038 0.186 0.412 50.921 Yes
0.03
H9 ol STP*IL 0.199 3 6.045 0.000 0.134 0.263 0.722 79.327 Yes
0.03
H10 IP STP*IL 0.058 7 1.570 0.117 -0.015 0.130 0.513 57.130 No

Note: STP*IL is the interaction term between STP and IL.

Simple slope analysis showed that at low levels of IL (M — SD), STP significantly predicted II
(slope =0.330, t =4.037, p < 0.01); at high IL levels (M + SD), the predictive effect was stronger (slope
= 0.636, t = 8.778, p < 0.001), supporting H8. The corresponding indirect effects of STP on IP via Il
were significant at both low (effect = 0.077, 95% CI [0.027, 0.145]) and high IL levels (effect = 0.149,
95% CI [0.078, 0.231]).
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Fig.3: Simple Slope Plot.

Similarly, STP significantly predicted Ol at low IL (slope = 0.141, t = 1.975, p < 0.05) and more
strongly at high IL (slope = 0.685, t = 10.785, p < 0.001), supporting H9. The indirect effect via Ol was
not significant under low IL (effect = 0.029, 95% CI [-0.0004, 0.068]) but was significant at high IL
(effect = 0.140, 95% CI [0.061, 0.226]).

6.5 1 ° un@uns [ Ow|L

6 —e— HighlIL

55 4

3.5 4

Low STP High STP
Fig.4: Simple slope diagram
Overall, IL significantly moderates the indirect effects of STP on IP via Il and Ol, enhancing the

transmission of policy influence under high-level innovative leadership. However, IL does not signifi-
cantly moderate the direct path from STP to IP, and H10 is not supported.

5. Conclusions and Discussion

Under the premise that enterprises have a positive perception of science and technology policies, they
are not only more inclined to increase R&D resource investments but are also more likely to stimulate
employees' innovative momentum through optimising internal incentive mechanisms (Pan & Deng,
2021). Managers' perceptions of science and technology policies are not only the cognitive starting
point for enterprise innovation responses but also effectively promote the realisation of innovation per-
formance through two pathways: resource allocation and organisational support, providing empirical
support for understanding the mechanism of science and technology policy effects.
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Innovation investment plays a significant mediating role between perceptions of science and tech-
nology policies and corporate innovation performance. This finding suggests that when corporate man-
agers actively perceive the supportive orientation of science and technology policies, they will corre-
spondingly increase resource allocation in areas such as R&D funding, technical equipment, and talent
recruitment, thereby creating conditions for subsequent innovation output and enhancing the likelihood
of realising innovation outcomes (Afrifa et al., 2020).This study found that while this mediating path-
way is significant, its effect strength is relatively lower than that of organisational incentives, Innovation
investment is merely one of the conditions, and its incentive efficacy still requires support from internal
management mechanisms and cultural atmosphere to be fully realised.

Organisational incentives play a significant mediating role between perceptions of science and tech-
nology policies and innovation performance, with their effect strength surpassing that of innovation
investments. This finding underscores that, in the process of enterprises responding to external policies,
it is more critical to optimise internal systems and adjust incentive mechanisms to stimulate the inno-
vative potential of organisational members, thereby achieving a deep transformation of policy effects,
rather than merely increasing resource allocation.

From the perspective of agency theory, innovation inherently carries a certain degree of risk, par-
ticularly for management acting as agents of the firm. Innovation often involves uncertainty, long-term
investments, and the possibility of failure (Antcn et al., 2023). Management may prioritise decisions
with more certain short-term returns for their own interests, rather than investing in innovative projects
that require long-term investment and carry higher risks (Li, 2021). This tendency to prioritise short-
term interests can be seen as a manifestation of agency issues, especially when management decisions
may not fully align with the best interests of shareholders or the company's long-term development. At
this point, organisational incentive mechanisms, as institutional safeguards, can effectively mediate
such agency conflicts, prompting management to align personal interests with the company's long-term
goals, alleviate concerns about innovation failures, and encourage them to invest resources and effort
into achieving long-term innovation outcomes (Ma et al., 2018). When companies perceive the positive
orientation of science and technology policies, if they can simultaneously establish clear incentive ori-
entations, reasonable authorisation mechanisms, and positive feedback systems, they can internalise
policy signals into employees' goal alignment and behavioural responses, thereby fostering synergy
within the organisation to facilitate the smooth implementation and high-quality outcomes of innovation
activities.

Regarding the moderating effect, innovative leadership has a significant positive moderating effect
on the relationship between science and technology policies and innovation investment, as well as be-
tween science and technology policies and organisational incentives. This indicates that in companies
with higher levels of innovative leadership, the promotional effect of policy awareness on internal in-
novation mechanisms is more pronounced. Further analysis reveals that when innovation leadership is
low, the mediating effect of science and technology policies on innovation performance through organ-
isational incentives is not significant. When managers lack a firm belief in the value of innovation, even
with policy-supported incentive mechanisms, they may tend to reduce innovation investments and avoid
innovation risks under short-term pressure for benefits, leading to incentive resources being redirected
toward routine operations. In such cases, the incentive effects of science and technology policies are
gradually eroded, ultimately failing to exert a substantial impact on innovation performance. This high-
lights the critical role of innovation leadership in policy implementation. Without this core element, the
transmission chain between policy and performance experiences structural breakdowns. Therefore, in-
novation leadership not only strengthens the intensity of the mediating pathway but also serves as the
key moderating condition for transforming policy awareness into innovation performance.

The study also found that innovative leadership styles did not have a significant moderating effect
on the direct path between perceptions of science and technology policies and innovation performance.
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This result suggests that the primary influence mechanism is concentrated at the process variable level,
specifically the initial investment in innovation activities and the organisational preparation phase, ra-
ther than direct intervention in the final outcome. The generation of performance involves multiple
factors such as external market feedback, product maturity, and commercialisation pathways, and the
influence of leadership style is more likely to be indirect and gradual (Persada & Nabella, 2023). This
finding further suggests that the influence of leadership behaviour on policy outcomes follows an ‘in-
direct’ rather than a “direct” pathway, highlighting its bridging role between ‘policy perception’ and
‘organisational response.’ Practically speaking, this implies that a high-quality science and technology
policy environment can only maximise its effectiveness in a management context characterised by sup-
portive leadership styles; otherwise, even with clear policy direction, effectiveness may diminish due
to insufficient internal organisational transmission mechanisms.

6. Management Implications

6.1 Implications for Corporate Management Practices

Managers should regard policy perception capabilities as a core component of corporate strategic adapt-
ability and establish a regular mechanism for interpreting and responding to science and technology
policies to ensure that external policy signals are quickly transmitted to internal strategic planning, re-
source allocation, and incentive system design, thereby shortening the response time and transmission
distance between policies and actions.

When allocating innovation resources under policy guidance, companies should shift their focus
from merely ‘how much to invest’ to ‘the effectiveness of investments.” Blindly increasing R&D fund-
ing is not the only way to improve innovation performance; the key lies in precise resource allocation.
Companies should prioritise R&D in core technologies and the commercialisation of short-chain re-
search outcomes, ensuring that innovation resources are concentrated in areas with the greatest potential
and market prospects. Additionally, it is recommended to strengthen cross-departmental collaboration
and technological integration to avoid resource dispersion, thereby enhancing the precision of resource
allocation and the return on innovation investments. By optimising the structure of innovation invest-
ments, companies can not only improve resource utilisation efficiency but also accelerate the conversion
process from R&D to market, thereby enhancing overall innovation output efficiency and competitive-
ness.

In the process of policy implementation, organisational incentives have had a more significant effect
than innovation investment, indicating that companies should place greater emphasis on supporting and
guiding innovative behaviour at the institutional level. To improve innovation performance, companies
should strengthen the development of incentive mechanisms, such as authorisation, promotion, training,
and recognition. These incentives not only promote the improvement of employee skills but also en-
hance their sense of responsibility and belonging, stimulating their long-term creativity and willingness
to work collaboratively. Additionally, companies should establish incentive mechanisms centred on
trust and growth to encourage employees to innovate spontaneously and collaborate as a team. By re-
structuring incentive mechanisms, companies can effectively enhance employees' intrinsic motivation,
driving improvements in the organisation's overall innovation capabilities and competitive advantages.

Companies should promote a shift in leadership styles from control-oriented to support-oriented,
particularly among middle and senior management, by fostering open, exploratory, and error-tolerant
leadership behaviours. Innovative leadership not only enhances an organisation's ability to absorb and
implement science and technology policies but also provides crucial support for the effective imple-
mentation of incentive mechanisms and precise resource allocation. By advocating supportive leader-
ship behaviours, companies can create an environment that encourages innovation and risk-taking, help-
ing employees better leverage their creativity under policy guidance to drive organisational sustainable
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development and competitiveness. Innovative leadership is a key force in achieving the successful
alignment of corporate strategy and policy.

6.2 Implications for Government Policy Making

This study shows that whether science and technology policies can produce performance effects de-
pends not only on the strength of the policies themselves, but more importantly on whether enterprises
can effectively embed incentive systems and management mechanisms into the policy implementation
process to achieve policy ‘absorption and transformation.” Therefore, policy makers should consider
the internal operational logic of enterprises, especially the interface with incentive systems and leader-
ship mechanisms, when designing policies to ensure that they can be smoothly implemented within
enterprises. By enhancing the policy's executability and organisational adaptability, the policy will bet-
ter stimulate the enterprise's innovative potential and drive performance improvements.

In terms of the perceived strength of policies, talent policies are perceived as stronger than technol-
ogy policies, which are stronger than intellectual property policies, which are stronger than financial
policies, which are stronger than fiscal and tax policies. This ranking reflects the different policy areas
that enterprises prioritise in their innovation processes, with talent policies having the most significant
impact on driving enterprise innovation momentum. Understanding this hierarchical structure helps
policymakers design and implement relevant policies with precision, thereby enhancing the influence
and effectiveness of policies.

Therefore, it is recommended that governments at all levels establish a more precise science and
technology policy service system, providing differentiated policy packages and supporting measures
tailored to the different development stages of enterprises. Additionally, it is recommended to pilot a
‘direct access mechanism’ for policies in innovation clusters such as science and technology parks and
high-tech zones, simplifying the process of obtaining policies, reducing the barriers and costs for enter-
prises to access policy resources, and improving the reach of policies and the sense of benefit for enter-
prises. Through this transformation, the government can more effectively provide targeted and practical
policy support to enterprises, driving their rapid growth and innovative development.

7. Conclusion

This study develops a theoretical model linking science and technology policy perception, innovation
input, organizational incentives, innovative leadership, and innovation performance. Empirical testing
through structural equation modeling and moderated mediation analysis yields valuable insights. None-
theless, several limitations should be addressed in future research.

First, the sample focuses on high-tech enterprises in China, with limited industry, firm size, and
regional diversity. This may constrain the generalizability of the findings. Future studies should expand
the sample across sectors and regions to improve external validity.

Second, the cross-sectional design limits the ability to infer causality and track dynamic policy
effects. Longitudinal studies, field experiments, or quasi-experimental methods are recommended to
capture policy evolution and firm behavior over time.

Third, the model does not fully consider contextual moderators such as environmental dynamism,
firm life cycle, or regional policy enforcement intensity. Incorporating these factors using multilevel
modeling could strengthen explanatory power and deepen understanding of policy effectiveness.

Fourth, the study relies mainly on quantitative analysis, lacking qualitative insights into internal
policy interpretation and innovation mechanisms. Future research could integrate interviews or case
studies to explore managerial perceptions, communication practices, and leadership behaviors more
deeply.

Lastly, while innovative leadership is identified as a key moderator, its internal dimensions and
behavioral patterns warrant further examination. Exploring how different leadership styles influence
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policy implementation could provide practical guidance for leadership development in innovation con-
texts.

In conclusion, future research should diversify samples, extend timeframes, consider broader con-
textual variables, and adopt mixed methods to enrich theory and inform practice. These efforts will
enhance the understanding of how science and technology policies translate into firm-level innovation
outcomes.
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