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China’s low-carbon city pilot policy (LCCPP) plays a crucial role in reducing carbon pollution and promoting
green development. It stimulates enterprises’ green innovation (GI), such as through the promotion of circular
carbon technologies and energy-efficient practices. However, a negative trend has emerged, wherein enterprises
are increasingly focusing on low-end innovation to secure subsidies or comply with regulatory requirements.
Despite this situation, few studies have explored the mechanisms driving enterprises’ adoption of either sub-
stantial or superficial GI within the LCCPP framework. This study uses data from Chinese A-share listed com-
panies (2007-2022) and employed a difference-in-differences model to analyze the impact of the LCCPP on GI.
Results show that while the LCCPP significantly promotes substantive G, its effect on strategic GI is minimal. The
policy primarily promotes substantive GI by increasing public environmental awareness, with managerial
myopia moderating this relationship. Heterogeneity analysis reveals that the LCCPP boosts GI in technology-
intensive enterprises and those with a high fixed asset ratio. However, it has limited impact on labor-intensive
enterprises and those with a low fixed asset ratio. These findings contribute to the existing body of literature
on low-carbon pilot policies and offer policy recommendations for enhancing innovation incentives in the
context of carbon neutrality.

Introduction cities have been included in the pilot project to date.

The low-carbon city pilot policy (LCCPP) is designed to enhance

The ongoing global warming underscores the urgent need to control
greenhouse gas emissions from human activities. Since the adoption of
the Paris Agreement in 2015, achieving carbon neutrality and improving
energy efficiency have become key global objectives. The agreement
aims not only to limit the rise in global temperatures to within 2 °C
above pre-industrial levels but also to promote the adoption of circular
carbon technologies and resource-conservation practices for pursuing
the more ambitious target of 1.5 °C. As a significant emitter, China has
proactively assumed responsibility for reducing its carbon footprint. The
country has committed to implementing the greenhouse gas emission
targets of the Paris Agreement and has launched three rounds of
low-carbon city pilots in 2010, 2012, and 2017 (Wang et al., 2023). >80
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energy efficiency, accelerate the development of green technologies,
optimize the energy mix, and facilitate the transition of cities from high-
carbon to low-carbon economies. The LCCPP significantly facilitates the
realization of green development and is vital in stimulating green
innovation (GI). Each pilot city formulates a low-carbon development
plan based on its own characteristics, and enterprises’ GI is encouraged
through special fiscal projects, tax incentives, and financial support (Liu
et al., 2025; Giirlek & Tuna, 2018). For example, the Aluminum Cor-
poration of China has actively responded to low-carbon pilot policies,
restructured its innovation system, overcome a series of technological
bottlenecks related to energy conservation and carbon reduction, and
continuously enhanced its core competitiveness. In 2022, it reduced
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carbon emissions by >1.6 million tons, achieving a win-win outcome
that combined external GI with internal economic benefits (Sina Finance
& Economics, 2022).

GI has been categorized into two forms. Substantive GI focuses on
maintaining both competitive advantage and environmental perfor-
mance and is often considered more technically demanding and inno-
vative. The other type is strategic GI, which seeks to gain benefits and
cater to government policies (Li & Zheng, 2016). However, a small
number of enterprises choose to pursue low-level innovations with
lower complexity and shorter development cycles, motivated by the
desire for short-term profit maximization (Hu & Jin, 2021). The strategic
GI approach of prioritizing quantity over quality in enterprise innova-
tion is ineffective in reducing pollution and carbon emissions. Instead, it
triggers a phenomenon known as the patent bubble (Lin et al., 2021).
For instance, China Coal Energy Company Limited has filed an impres-
sive 153 patent applications in 2022, of which 70 have been granted
authorization. However, after receiving multiple environmental fines, it
has once again appeared on the environmental risk list (Zhang, 2023).
To some extent, this phenomenon reflects a GI illusion within Chinese
enterprises. This observation prompts reflection on whether Chinese
enterprises are strategically responding to the LCCPP through innova-
tive approaches centered on rapid implementation and high output
volume or whether they are embarking on substantive GI to improve
environmental performance in the context of carbon neutrality.

Currently, the exploration of the innovation compensation effect and
the follow-the-cost effect forms the primary basis for studying the GI
effects of China’s LCCPP. According to the follow-the-cost effect, LCCPP
implementation increases pollution control expenses, consumes R&D
funds, and hinders enterprise innovation (Duan & Xu, 2023). From the
perspective of the innovation compensation effect, LCCPP imple-
mentation encourages enterprises to engage in GI, which enhances
competitiveness (Xiong et al., 2020). Further studies have shown that
LCCPP implementation primarily boosts GI quantity by providing
financial support and strengthening the environmental constraints of the
government at the city level (Zhang et al., 2022). However, it also leads
to a decrease in innovation quality. Existing research has not reached a
consensus on the innovation compensation effect or the follow-the-cost
effect of the LCCPP. Given the potential coexistence of both effects,
further differentiated research is needed to identify the conditions under
which the innovation compensation effect outweighs the follow-the-cost
effect. However, this aspect has been rarely explored in existing studies,
with only a few studies exploring it from the perspectives of innovation
in renewable energy technology and low-carbon technology (Ma & Si,
2022; Yu et al., 2023). In practice, enterprises embedded in specific
institutional environments actively adopt strategies and take initiatives
to attain legitimacy and access the resources necessary for enterprise
development. When institutional pressure is low, enterprises may be
motivated to symbolically comply with policies (Luo & Wu, 2023).
However, the GI effects of the LCCPP, particularly from the perspective
of differences in innovation motivations, have not yet been explored.
This study addresses this gap through the first research question (RQ1):
Does China’s LCCPP promote substantive GI or strategic GI among
enterprises?

Although existing studies have primarily explored the indirect
impact of the LCCPP on enterprises’ GI from the perspectives of cost
inputs, resource acquisition, and strategic decision making (Xiao et al.,
2023), the underlying mechanisms through which the LCCPP affects GI
remain underexplored. Stakeholder theory emphasizes that stake-
holders, including government, consumers, and investors, affect enter-
prises’ decision making. Therefore, as the LCCPP elevates public
awareness of environmental concerns through means such as public
service advertisements and low-carbon promotion, it influences the
regulatory efforts of the government, the green demands of consumers,
and the investment needs of investors; thus, it subsequently affects en-
terprises’ GI behaviors (Shahzad et al., 2023). However, few studies
have examined the mechanisms linking the LCCPP to enterprises’ GI
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from the perspective of public environmental concern. This study ad-
dresses this gap through the second research question (RQ2): How does
China’s LCCPP affect public environmental consciousness?

Previous studies have investigated various internal factors in enter-
prises that may affect the impact of the LCCPP (Liao et al., 2024; Zheng
& Chang, 2023), but few have evaluated the boundary conditions of the
relationship between the LCCPP and GI. Therefore, this study introduces
enterprises’ internal factors to enrich the research on this relationship.
According to the theory of managerial myopia, executives with short
decision-making horizons often prioritize short-term projects that yield
immediate returns over long-term initiatives that involve higher risks
but offer potentially greater rewards (Aghamolla & Hashimoto, 2023).
This study addresses this gap through the third research question (RQ3):
How does managerial myopia affect the connection between the LCCPP
and enterprises’ substantive GI?

The contributions of the study are as follows. First, based on insti-
tutional theory, the effect of China’s LCCPP on two distinct types of
enterprises’ GI are explored. Unlike prior studies, this study offers more
detailed and comprehensive empirical evidence on the GI effects of the
LCCPP while providing theoretical support and practical implications
for advancing carbon reduction efforts in China. Second, the mediating
role of public environmental consciousness between the LCCPP and
enterprises’ substantive GI is revealed based on the stakeholder theory.
The study enriches the literature on low-carbon pilot initiatives and
their impact on enterprises’ GI while providing theoretical references for
improving LCCPP implementation. Finally, the moderating impact of
managerial myopia on the relationship between the LCCPP and enter-
prises’ substantive GI is examined. By innovatively identifying the
boundary conditions that influence the link between low-carbon city
pilots and substantive GI in enterprises, the study offers valuable in-
sights into maximizing the active influence of the LCCPP on enterprises’
GIL.

Theoretical analysis and hypothesis development
Low-carbon city pilot and enterprises’ GI

Undertaking substantive GI involves greater challenges, a longer
development cycle, and a higher risk of failure compared with low-tech
strategic GI (He, 2023; Lian et al., 2022). Consequently, enterprises have
relatively weak motivation to pursue substantive GI. Under these cir-
cumstances, the LCCPP, as an institutional factor, serves as a key force
guiding enterprises in undertaking substantive GI. Institutional theory
holds that enterprises, embedded within specific institutional environ-
ments, are motivated to fulfill the demands of various stakeholders for
gaining legitimacy and acquiring the resources needed for organiza-
tional development. Enterprises primarily encounter three types of
institutional pressures: coercive, normative, and mimetic (Zhang et al.,
2024; Khan & Johl, 2019).

First, coercive pressure primarily originates from the Chinese gov-
ernment, where environmental laws and regulations crucially shape
enterprises’ strategic decisions (Krell et al., 2016). Following the
implementation of low-carbon policies, the government has enforced
mandatory environmental regulations and strengthened administrative
oversight to guide enterprises in their green transformation and promote
urban low-carbon development (Zhou et al., 2023a). The environmental
governance pressure perceived by enterprises has increased signifi-
cantly. Enterprises undertaking strategic GI face challenges in meeting
stringent policy standards due to the low technological sophistication
and limited environmental benefits of this type of GI. With the digita-
lization of environmental governance and the diversification of policy
tools, enterprises find it increasingly difficult to gain legitimacy through
strategic GI. Thus, the motivation to pursue substantive GI is height-
ened. Meanwhile, China’s development strategy is shifting from being
an innovation-driven nation to becoming an innovation powerhouse,
with policy resources increasingly allocated to enterprises that actively
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engage in substantive innovation. Enterprises often invest time and
effort in substantive innovation to secure the resources essential for
organizational development. However, enterprises engaging in strategic
GI may fail to obtain policy support (Zhou et al., 2023b).

Second, normative pressure mainly stems from the environmental
protection practices of competitors (Daddi et al., 2016). Following
LCCPP implementation, leading enterprises have proactively engaged in
substantive GI to maintain their competitive advantage, thereby
attracting resource support from both the government and investors. To
enhance their competitiveness, focal enterprises tend to emulate the GI
practices of leading enterprises and undertake substantive GI (Zampone
et al., 2023). Strategic GI fails to bring significant market advantages to
enterprises owing to its low level of innovation and lack of long-term
benefits. As a result, enterprises exhibit relatively low motivation to
adopt it.

Third, mimetic pressure primarily stems from consumer demand for
green consumption, which is regarded as a crucial driving force for
enterprises to implement GI. LCCPP implementation increases consumer
environmental awareness by promoting eco-friendly behaviors,
including energy conservation and low-carbon travel, thereby
increasing consumer demand for green consumption. In this case, en-
terprises’ engagement in substantive GI helps them maintain strong
relationships with consumers and sustain long-term business competi-
tiveness (Bataineh et al., 2024). However, strategic GI neither effectively
meets the growing consumer demand for green consumption nor
strengthens consumer trust and satisfaction. Therefore, LCCPP imple-
mentation is more likely to encourage enterprises to pursue substantive
GI than to promote strategic innovation activities. Based on the above
discussion, the following hypothesis is proposed:

Hypothesis 1. LCCPP implementation fosters enterprises’ engagement in
substantive GI while leaving strategic GI activities unaffected.

The mediating effect of public environmental consciousness

Following LCCPP implementation in China, pilot cities have greatly
emphasized low-carbon publicity efforts and actively promoted the
concept of a low-carbon economy (Li & Wang, 2023). With rising edu-
cation levels and the rapid development of social media, low-carbon
messaging has become increasingly accepted by the public. Mean-
while, public concern and active participation have gradually increased
in response to escalating environmental challenges (Wang et al., 2018).
As public environmental awareness continues to grow, active public
participation plays an increasingly vital role in efforts related to pollu-
tion control, carbon reduction, and sustainable green development.

Public environmental consciousness essentially reflects the public’s
exercise of their rights as external monitors, and it also guides and
provides feedback to external stakeholders regarding corporate value
expectations. Stakeholder theory posits that companies must respond to
the interests of multiple groups, including government requirements,
consumer demands, and investor expectations related to environmental
protection.

At the government level in China, the public expresses environ-
mental demands through the Internet and social media, converting their
concerns into pressure signals directed at the government. This situa-
tion, in turn, prompts the government to strengthen environmental
regulations and administrative supervision. In this process, the gov-
ernment continuously refines environmental protection policies, which
impose mandatory constraints on enterprises (Wu et al., 2022). Enter-
prises are compelled to engage in substantive GI to meet governmental
expectations. Simultaneously, heightened public environmental aware-
ness can reduce information asymmetry. This helps prevent potential
collusion between enterprises and local governments while reducing
instances of greenwashing and low-quality innovation.

At the investor level, as public environmental awareness grows, in-
vestors increasingly favor environmentally friendly enterprises,

Journal of Innovation & Knowledge 10 (2025) 100814

effectively expressing their preferences through financial investment
decisions (Wang & Zhao, 2018). To meet the expectations of this key
stakeholder group, enterprises must achieve stronger market and capital
returns by engaging in high-quality substantive GI activities (He et al.,
2022).

At the consumer level, growing public attention to environmental
issues has continuously increased consumers’ green demands. Con-
sumers are increasingly prioritizing products that comply with envi-
ronmental regulations (Mehta & Chahal, 2021) and are even willing to
pay a premium for green products (Chaihanchanchai & Anantachart,
2023). To meet the expectations of this key group, companies must
adapt their development strategies and prioritize high-quality, sub-
stantive GI. This enables them to respond to the growing demand in the
green market and enhance brand competitiveness (Tao et al., 2024; Lu
et al.,, 2025). In summary, China’s LCCPP enhances public environ-
mental consciousness. Under pressure from multiple stakeholders, the
policy not only encourages the government to strengthen environmental
regulations but also stimulates investors and consumers to support GI,
thereby promoting substantive GI among enterprises. Therefore, the
following hypothesis is proposed:

Hypothesis 2. Public environmental consciousness acts as a mediator
between the LCCPP and enterprises’ substantive GI.

The moderating effect of managerial myopia

Managerial myopia refers to the tendency of corporate decision
makers to focus excessively on short-term performance and immediate
returns while neglecting long-term strategic planning and sustainable
investment. Such short-sighted behavior often pushes the management
to allocate limited resources to projects that offer quick financial or
market gains rather than to those requiring long-term investment and
involving higher R&D risks (Smulowitz et al., 2023). Existing studies
have found that managerial short-sightedness is a key factor contrib-
uting to inadequate investment in R&D and innovation within enter-
prises (Kraft et al., 2018).

The LCCPP encourages enterprises to undertake substantive GI by
offering policy incentives and imposing institutional constraints. This
process typically involves extensive efforts in technology R&D, process
optimization, and product upgrading, aimed at achieving long-term
environmental and economic benefits. However, highly short-sighted
managers prioritize short-term returns in their decision-making pro-
cesses and are more likely to engage in strategic GI. Strategic GI typically
entails low technological sophistication and requires minimal invest-
ment. It enables enterprises to comply with government environmental
regulations quickly but does not lead to substantial technological
advancement or profound green transformation (Liu & Zhang, 2023).

In addition, substantive GI typically involves long R&D cycles and
high-risk investments while offering limited short-term financial
returns. Short-sighted managers who prioritize personal interests or
short-term performance may drive enterprises toward superficial, low-
impact innovation practices (Wolters, 2023; Lu et al., 2024). Such
adoption undermines the long-term effectiveness of policy incentives
and innovation outcomes. As a result, the effectiveness of the LCCPP in
promoting substantive GI may be considerably reduced, and enterprises
may even miss opportunities for technological breakthroughs.

Therefore, managerial short-sightedness not only hinders enter-
prises’ sustainable development but also weakens the effectiveness of
the LCCPP and constrains the fulfillment of enterprises’ ecological and
social responsibilities in the green and low-carbon transition
(Chintrakarn et al., 2016). Less myopic managers tend to invest signif-
icant efforts and resources in high-quality substantive GI. This initiative
not only contributes to environmental improvement but also supports
enterprises’ sustainable growth under the environmental pressure
imposed by the LCCPP. Based on the above discussion, the following
hypothesis is proposed:
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Hypothesis 3. Managerial myopia weakens the promoting influence of the
LCCPP on enterprises’ substantive GI.

The theoretical model is shown in Fig. 1.
Methodology
Data source

This study covers the first batch of pilot cities that implemented the
LCCPP in 2010, the second batch in 2012, and the third batch in 2017.
The sample consists of listed on China’s Shanghai and Shenzhen A-share
markets from 2007 to 2022, with 2007 designated as the base year to
avoid the effects of the changes in the 2007 accounting standards on
data comparability. The green patent data were sourced from the Chi-
nese Research Data Services, while other data were obtained from the
China Stock Market & Accounting Research Database. The specific
processing procedures were as follows: (1) we excluded ST-listed en-
terprises with abnormal operating conditions; (2) we deleted samples
from financial companies; (3) we excluded samples with an asset-li-
ability ratio beyond the range of 0 to 1; (4) we excluded enterprises with
substantial missing data in key indicators between 2007 and 2022; and
(5) we winsorized continuous variables at the 1 % level in both tails to
mitigate the influence of extreme values.

Variable definition and modeling

Dependent variables

The number of patent applications better reflects a company’s
intention and capability for innovation compared with the number of
granted patents. Therefore, following Li and Zheng (2016), this study
uses the number of green invention patent applications to measure
substantive GI. Moreover, the number of green utility model and design
patent applications is utilized as the measurement index of strategic GI.
In the estimation process, all patent counts are transformed using the
natural logarithm after adding one to address the right-skewed distri-
bution of green patent data.

Independent variable

The Policy manifests whether the city where enterprise i is situated
was included in the first, second, or third batch of the low-carbon city
pilot in year t. It takes the value of 1 if the enterprise’s city is on the pilot
lists in year t and O otherwise.

Control variables

The board size (Board) is determined by the logarithm of the director
count. The proportion of independent directors (Indr) is calculated by
dividing the number of external board members by the total number of
directors, indicating the level of independence of the board. Enterprise
ownership (SOE) is a dummy variable equal to 1 if the enterprise is state-
owned and 0 otherwise. The asset-liability ratio (LEV) is defined as total
liabilities divided by total assets. The management expense ratio (Mfee)

Low-carbon city pilot Public environmental
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is calculated as management expenses divided by operating revenue; a
higher value indicates more severe agency problems, which may hinder
enterprises’ GI. Enterprise growth (Grow) is determined by the change in
main business income from the previous period to the current period i,
relative to the previous period’s income. Rapidly growing enterprises
are generally better equipped to engage in GI. Enterprise size (Size) is
measured as the logarithm of the number of employees. Enterprise age
(Age) is indicated by the logarithm of the number of years since the
enterprise went public. According to the lifecycle theory, an enterprise’s
innovation capability varies across different stages. Tobin’s Q (Q) is
computed as the market value divided by total assets. Return on assets
(ROA) is calculated as net profit divided by total assets, which indicates
the efficiency of asset utilization. The shareholding ratio of the largest
shareholder (Top1) refers to the percentage of shares held by the largest
shareholder. Executive incentives (Incen) are measured as the logarithm
of the total compensation of the top three executives. Finally, ownership
concentration (Eqco) is measured as the ratio of the shares held by the
top 10 shareholders to the total number of shares outstanding.

Modeling

The difference-in-differences (DID) method is an econometric
approach widely used in policy evaluation. It estimates the causal effect
of a policy by comparing changes in the treatment and control groups
before and after policy implementation. To test the influence of the
LCCPP on enterprises’ substantive and strategic GI, this study designates
the provinces and cities that implemented the policy as the treatment
group; the remaining cities serve as the control group. The DID model is
constructed as follows:

SubGlit = a0 + alPolicyit + a2Controlsit + yt + ui + €it, (¢}
StrGlit = ¢0 + ¢1Policyit + ¢p2Controlsit + yt + pi + eit, 2)

where SubGlit is the number of green invention patent applications filed
by enterprise i in year t, StrGlit is the number of green utility model and
design patent applications filed by enterprise i in year t, and Policy;, is the
core explanatory variable that signifies whether the enterprise is subject
to a policy shock in year t. If the city where the enterprise is located is
included in the first, second, or third batch of pilot cities in year t, Policy;
takes a value of 1; otherwise, it is 0. The core coefficients a; and ¢1
capture the effects of the LCCPP on substantive and strategic GI, which
are the primary focus of this study. If a; is statistically significantly
positive, it suggests that the LCCPP promotes substantive GI. If ¢1 is not
statistically significant, it indicates that the LCCPP has no effect on
strategic GI. Additionally, Controls denotes the set of the control vari-
ables, y, represents time fixed effects, y; represents province fixed effects,
and ¢; is the random error term.

Substantive green
innovation

Y

policy consciousness

=8 Green innovation

)

i

Managerial myopia

Strategic green
innovation

Fig. 1. Theoretical model.
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Result analysis
Descriptive statistics

Table 1 shows the results of the descriptive statistical analysis for
each research variable. According to the table, for enterprises’ sub-
stantive GI, the mean of the natural logarithm of green invention patent
applications is 0.24, while the median is 0. This indicates that the level
of substantive GI among the sample enterprises is generally low, with
most falling below the average level. Similarly, the mean value of stra-
tegic GI is 0.20 and the standard deviation is 0.527. These values indi-
cate that the level of strategic GI is generally low among enterprises,
with considerable variation across the sample. All other variables fall
within the acceptable ranges.

Benchmark regression results

This study employs the DID method for regression analysis, and the
corresponding results are shown in Table 2. The estimated coefficient of
the core explanatory variable on substantive GI is 0.0322 according to
column (1). This positive coefficient is statistically significant at the 5 %
level, suggesting that the LCCPP promotes enterprises’ substantive GIL.
This finding aligns with the purposes of the LCCPP. The conclusion is
also broadly consistent with the findings of Xu and Cui (2020), who
showed that the LCCPP significantly increases the total number of green
patent applications as well as the number of green invention patent
applications filed by enterprises. However, the regression results in
column (2) show that the estimated coefficient for the core variable on
strategic GI is 0.0139. Although this coefficient is positive, it is not
statistically significant, indicating that the policy’s implementation did
not enhance enterprises’ level of strategic GI. This finding contrasts with
some results obtained by Xu and Cui (2020), who concluded that the
LCCPP also promotes the number of utility model patent applications
filed by enterprises. This is attributed to the fact that strategic GI
products are less technologically advanced, which may hamper enter-
prises’ ability to maintain long-term competitiveness. By contrast, sub-
stantive GI ensure favorable environmental performance and offers
competitive advantage; thus, it is considered a solid foundation for
companies’ development (Granados et al., 2024). The LCCPP imposes
coercive and normative institutional pressure on enterprises, compelling
them to improve public disclosure and environmental compliance
standards. To secure policy support and maintain legitimacy and repu-
tation, enterprises are more inclined to invest in substantive GI that
yields tangible emission reduction benefits, which coincide with the
LCCPP’s objectives (Li et al., 2023).

Table 1
Descriptive statistics.

VarName Obs Mean SD Min Median Max
SubGI 18,617 0.24 0.597 0 0 3.091
StrGI 18,617 0.20 0.527 0 0 2.708
Board 18,617 2.14 0.204 1.609 2.197 2.708
Indr 18,617 37.49 5.285 30.77 36.36 57.14
SOE 18,617 0.46 0.498 0 0 1
LEV 18,617 0.45 0.202 0.064 0.444 0.888
Mfee 18,617 0.08 0.069 0.008 0.066 0.432
Grow 18,617 0.17 0.409 —0.579 0.104 2.565
Size 18,617 22.33 1.349 19.91 22.1 26.39
Age 18,617 2.14 0.771 0.693 2.303 3.332
Q 18,617 2.07 1.358 0.835 1.636 8.738
ROA 18,617 0.04 0.060 0.030 0.035 0.193
Topl 18,617 35.21 14.837 9 33.34 74.3
Incen 18,617 14.43 0.742 12.535 14.435 16.422
Eqco 18,617 57.37 14.882 22.95 57.66 90.57
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Table 2
Benchmark regression results.
@ 2
VARIABLES SubGI StrGI
Policy 0.0322** 0.0139
(0.0126) (0.0117)
Board —0.00150 0.0569**
(0.0304) (0.0253)
Indr 0.000962 —0.000828
(0.00104) (0.000877)
SOE 0.0225** —0.0176*
(0.0110) (0.00967)
LEV 0.0996*** 0.146%**
(0.0257) (0.0228)
Mfee 0.185%** —0.0105
(0.0610) (0.0437)
Grow —0.0168** —0.00990
(0.00849) (0.00797)
Size 0.102%%* 0.0763%***
(0.00600) (0.00512)
Age —0.109*** —0.1171%**
(0.00720) (0.00646)
Q 0.0224*** 0.00511*
(0.00393) (0.00305)
ROA 0.173%* —0.00875
(0.0765) (0.0680)
Topl 0.000969** 0.00162%**
(0.000380) (0.000347)
Incen 0.0208%** 0.00571
(0.00781) (0.00670)
Eqco —0.00394*** —0.00295%**
(0.000409) (0.000365)
Constant —2.086%*** —1.404%**
(0.153) (0.127)
Time fixed effect YES YES
Province fixed effect YES YES
Observations 18,617 18,617
R-squared 0.072 0.072

Note: In parentheses are standard errors, ***, **, and * represent the significance
at the 1 %, 5 %, and 10 %, respectively.

Robustness test

Parallel trend test

For the DID estimation to be valid, the parallel trends assumption
should hold between the control and treatment groups. In other words,
the number of green patent applications in both groups should exhibit
similar time trends prior to LCCPP implementation. This similarity en-
sures that any observed differences after the policy can be attributed to
the policy itself. This analysis follows the approach of Koltai et al.
(2022), involving the construction and visualization of time-specific
dummy variables to estimate regression coefficients. As shown in
Fig. 2, the coefficients of the dummy variables for both dependent var-
iables are not significantly different from zero in the three pre-policy
periods, indicating that the parallel trends assumption holds. Howev-
er, the number of enterprises’ green patent applications significantly
increases after the policy is implemented. Therefore, the parallel trend
assumption is validated.

Placebo test

Following the approach of Song et al. (2019), a placebo test was
conducted to account for potential unobservable factors. The procedure
involved using a computer to randomly generate a pseudo-core
explanatory variable, Policy, for regression analysis. The estimated co-
efficients from 1000 random samples were then plotted using a kernel
density distribution, as shown in Fig. 3. The figure displays the distri-
bution of estimated coefficients for both substantive GI and strategic GI.
The estimated coefficients of the core explanatory variable mostly
cluster around zero, and the p-values from the random simulations are
mostly greater than 0.1. This finding indicates significant differences
between the coefficients estimated from random simulations and the
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Fig. 3. The coefficient distribution of 1000 placebo test.

true coefficients. Therefore, the validity of the placebo test was
confirmed.

Propensity score matching

Although the DID method can identify the net effects of the LCCPP on
enterprises’ substantive innovation, sample selection bias may arise
from differences between pilot and non-pilot cities that extend beyond
the policy itself. To address this issue, this study adopts the approach of
Dusengemungu et al. (2023) and conducts a PSM-DID test. In this pro-
cedure, a Logit model is used, incorporating variables such as board size
(Board), proportion of independent directors (Indr), enterprise owner-
ship (SOE), asset-liability ratio (LEV), and management expense ratio
(Mfee) as covariates. The treatment group is matched to the control
group using a 1:5 nearest-neighbor matching method. Table 3 reports
the balance test results before and after matching. According to Rose-
nbaum and Rubin (1985)), a standardized difference of <20 % after
matching indicates effective balance. As shown in Table 3, the
post-matching standardized differences are all below 5 %, indicating a
high level of balance between the groups. The common support
assumption is verified after sample matching. Fig. 4 shows that most
samples fall within the common support range after matching, sug-
gesting that the common support condition is satisfied. On this basis, the
DID estimation is conducted. Columns (1) and (2) of Table 4 show that
the study’s conclusions remain robust after propensity score matching.
Specifically, the LCCPP has significantly promoted substantive GI in the
pilot regions, whereas its effect on strategic GI is not statistically

significant.

Interference from the new environmental protection law

The new Environmental Protection Law, officially implemented in
2015, explicitly defines the responsibilities of enterprises in environ-
mental governance. This development may influence enterprises’ sub-
stantive GI. This study introduced a policy dummy variable to control
for the impact of the new Environmental Protection Law for mitigating
potential interference. Columns (3) and (4) of Table 4 report the
regression results, which reveal that the conclusion remains robust.

Managing industry trends

Industry factors may induce variations in enterprises’ GI levels.
Although some studies have attempted to control for these effects by
incorporating industry-level variables, this approach may not fully
capture all influencing factors. Therefore, to better account for industry-
level factors, this study introduces interaction terms between industry
and time trends. The results are shown in columns (5) and (6) of Table 4.
As observed, the results remain consistent with the benchmark regres-
sion findings even after controlling for industry time trends.

Mechanism analysis

Mediation effect analysis
The preceding research findings indicate that the LCCPP promotes
enterprises’ substantive GI; however, its impact on strategic GI is not
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Table 3
The balance test of propensity score matching.
Variable Type Mean Y%bias Y%reduct T-Test P>t V(T)/V(C)
treated control |bias|
Board Unmatched 2.132 2.152 -10.0 —6.01 0.000 1.06*
Matched 2.132 2.132 -0.2 98.1 —0.15 0.880 1.00
Indr Unmatched 37.635 37.005 12.3 7.30 0.000 1.16*
Matched 37.635 37.566 1.4 88.9 1.08 0.282 1.06*
SOE Unmatched 0.463 0.449 2.9 1.73 0.084
Matched 0.463 0.453 1.9 331 1.55 0.121
LEV Unmatched 0.444 0.451 -3.4 —2.02 0.043 1.07*
Matched 0.444 0.444 0.1 96.1 0.11 0.915 1.06*
Mfee Unmatched 0.086 0.077 13.7 7.93 0.000 1.46*
Matched 0.086 0.085 0.7 94.6 0.56 0.574 1.09*
Grow Unmatched 0.168 0.163 1.1 0.65 0.515 1.12%
Matched 0.168 0.172 -1.3 —20.3 -1.04 0.300 1.00
Size Unmatched 22.362 22.257 7.9 4.66 0.000 1.31*
Matched 22.362 22.333 2.2 72.6 1.73 0.083 1.22%
Age Unmatched 2.129 2.144 -2.0 -1.19 0.232 1.11*
Matched 2.129 2.144 -0.2 92.0 -0.13 0.899 1.02
Q Unmatched 2.089 1.994 7.1 4.27 0.000 1.11*
Matched 2.089 2.122 —-2.4 66.0 -1.85 0.064 0.87*
ROA Unmatched 0.035 0.036 -0.5 -0.28 0.777 1.04*
Matched 0.035 0.036 -2.1 —344.2 —1.62 0.105 0.88*
Topl Unmatched 35.373 34.774 4.1 2.45 0.014 1.06*
Matched 35.373 34.774 1.4 66.8 1.08 0.279 1.00
Incen Unmatched 14.506 14.253 34.8 21.32 0.000 0.89*
Matched 14.506 14.512 -0.8 97.8 -0.62 0.534 0.93*
Eqco Unmatched 57.946 56.013 13.1 7.88 0.000 1.05*
Matched 57.946 57.88 0.4 96.6 0.36 0.719 1.03
Note: ***, ** and * represent the significance at the 1 %, 5 %, and 10 % levels, respectively. The values in parentheses are standard errors statistics value.

T T T
Propenéity Score

I Untreated: Off support [ Untreated: On support
I Treated

Fig. 4. The common range of propensity scores.

statistically significant. Therefore, the mechanism through which the
LCCPP influences enterprises’ substantive GI warrants further investi-
gation. Based on the theoretical framework discussed in the preceding
sections, this study analyzes the influence of the LCCPP on substantive
innovation from the perspective of public environmental consciousness,
which is introduced as a mediating variable. Following the model pro-
posed by Wen and Ye (2014) and employing the Sobel test to verify the
mediation effect, we construct the following mediation model:

SubGlit = a0 + alPolicyit + a2Controlsit + yt + pi + ¢it, 3
PECit = $0 + p1Policyit + p2Controlsit + yt + pi + ¢it, “4)

SubGlit = A0 + A1Policyit + A2PECit + A3Controlsit + yt + pi + €it. 5)

In these equations, Controls, y;, u;, and ¢; are consistent with those in
Model (1). This study follows the methodology of Wang and Zhao
(2018), who used “pollution” as a keyword on Baidu to extract the

annual average index across regions from the Baidu Search Index. This
index is employed as a metric for public environmental consciousness.
Owing to substantial missing data prior to 2010, this study restricts its
analysis to data from 2010 onward.

The results of the mediation analysis, which examined the role of
public environmental consciousness in the relationship between the
LCCPP and enterprises’ substantive GI, are presented in columns (1)-(3)
of Table 5. The regression coefficient of the Policy variable is 0.000.
Although the coefficient is smaller than 0.043, it is not statistically
significant, which demonstrates that public environmental conscious-
ness plays a fully mediating role between the LCCPP and enterprises’
substantive GI. The Sobel Z statistic is 6.88, which is significant at the 1
% level, confirming the robustness of the mediation effect.

The pilot initiative, which is implemented through means such as
public service announcements and low-carbon promotion, cultivates
residents’ low-carbon literacy, enhances environmental awareness, and
subsequently increases public environmental consciousness. The rise in
public environmental concern encourages enterprises to engage in
substantive GI. Heightened public environmental concern effectively
prompts local governments to attend to and supervise enterprises’ low-
carbon development, while strategic innovation often falls short of
satisfying legitimacy requirements (Bakaki et al., 2020). Additionally,
increasing public environmental awareness compels enterprises to pro-
duce high-quality green products and offer superior green services in
order to maintain a competitive advantage. Consequently, enterprises
are motivated to pursue substantive GI to meet the public demand for
green products. Moreover, investor preferences in the capital market
encourage enterprises to implement substantive GI to meet market de-
mands (El Ouadghiri et al., 2021). These outcomes are consistent with
the intended objectives of the LCCPP, which aims to promote genuine
emission-reducing innovation through broad-based environmental
engagement.

Moderation effect analysis

The main analysis revealed that some managers adopt a short-term
decision-making perspective. Owing to the high costs and uncertain
risks associated with substantive GI, managers tend to favor strategic GI,
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Table 4
Results of other robustness tests.
(€8] ) 3) @ %) 6)
PSM-DID Mitigating policy interference Managing industry trends
VARIABLES SubGI StrGI SubGI StrGI SubGI StrGI
Policy 0.034%** 0.017 0.029** 0.011 0.031** 0.018
(2.704) (1.389) (2.275) (0.949) (2.475) (1.515)
Board 0.006 0.064** 0.003 0.060%** —0.001 0.053**
(0.209) (2.477) (0.095) (2.383) (—0.023) (2.112)
Indr 0.001 —0.001 0.001 —0.001 0.001 —0.001
(0.812) (—0.803) (0.879) (—0.981) (0.927) (—0.956)
SOE 0.025%* —0.019* 0.022%* —0.018* 0.022%* —0.015
(2.268) (—1.899) (2.043) (—1.826) (2.005) (—1.582)
LEV 0.097%** 0.147%** 0.095%** 0.143%*** 0.098*** 0.155%**
(3.728) (6.341) (3.732) (6.294) (3.806) (6.853)
Mfee 0.137%* —0.016 0.160%** —0.030 0.175%** 0.035
(2.258) (—0.355) (2.629) (—0.682) (2.876) (0.788)
Grow —0.017* —0.013 —0.017** —0.010 —0.017** —0.008
(-1.921) (-1.524) (—1.968) (—1.236) (—2.019) (-1.019)
Size 0.103*** 0.077%** 0.102%** 0.077%*** 0.102%** 0.077%**
(16.878) (14.887) (17.079) (15.024) (16.941) (14.973)
Age —0.113%** —0.113%** —0.108%** —0.110%** —0.109%** —0.110%**
(—15.398) (-17.197) (—15.001) (-17.076) (—15.069) (—17.040)
Q 0.023*** 0.006* 0.022%** 0.005 0.023*** 0.005
(5.806) (1.812) (5.537) (1.508) (5.736) (1.492)
ROA 0.133* —0.032 0.180%** —0.003 0.173** —0.009
(1.697) (—0.453) (2.354) (—0.043) (2.257) (-0.139)
Topl 0.001*** 0.002%** 0.001** 0.002%** 0.001*** 0.002%**
(2.841) (4.714) (2.526) (4.658) (2.577) (4.580)
Incen 0.016%** 0.005 0.019** 0.004 0.020%** 0.007
(2.028) (0.692) (2.442) (0.653) (2.620) (1.089)
Eqco —0.004*** —0.003*** —0.004%** —0.003*** —0.004%** —0.003***
(—9.949) (—8.206) (—9.648) (—8.059) (—9.646) (—8.130)
Policyl —0.056%** —0.043%**
(—4.349) (—3.881)
Industry x time trends 0.000 —0.000%***
(1.030) (—5.682)
Constant —2.039%** —1.420%** —2.068%** —1.390%** —2.089%** —1.390%***
(—13.031) (—10.776) (—13.472) (—10.878) (—13.689) (—10.975)
Time fixed effect YES YES YES YES YES YES
Province fixed effect YES YES YES YES YES YES
Observations 18,213 18,213 18,617 18,617 18,617 18,617
R-squared 0.072 0.072 0.073 0.073 0.072 0.073

Note: In parentheses are standard errors, ***, ** and * represent the significance at the 1 %, 5 %, and 10 %, respectively.

which offers immediate short-term benefits. Such a short-term orienta-
tion, especially under external pressures, weakens the promotional in-
fluence of the LCCPP on enterprises’ substantive GI. This study
introduces managerial myopia as a moderating variable and examines
its impact on the relationship between the LCCPP and enterprises’
substantive GI. The model is constructed as follows:

SubGlit = ¢0 + ¢1Policyit + ¢p2Myopiait + ¢3Policy x Myopiait

“+@4Controlsit + yt + pi + €it ©)

In this equation, the variables Controls, y;, y;, and ¢; are consistent
with those in Model (1). Following Hu et al. (2021), the data are ob-
tained from the WinGo Textual Analytics Database. As shown in column
(4) of Table 5, at the 1 % level, the interaction term between managerial
myopia and the explanatory variable is significantly negative at the 1 %
level, indicating that managerial myopia weakens the stimulative in-
fluence of the LCCPP on substantive GI. In other words, when managers
demonstrate higher levels of myopia, enterprises are more likely to
engage in strategic GI to comply with the LCCPP. Such enterprises pri-
oritize short-term gains over long-term sustainability, which un-
dermines the policy’s intention to encourage meaningful and lasting
carbon reductions through high-quality innovation. This finding un-
derscores the importance of managerial foresight and long-term orien-
tation in aligning corporate behavior with the core objectives of the
LCCPP.

Heterogeneity analysis

Heterogeneity in technological attributes across industries

The impact of the LCCPP on GI may vary across industries with
different technological attributes. Following prior studies, enterprises in
industry codes C27, C34-C41, C43, G53-G56, and G58-G60 are defined
as technology-intensive, while the others are considered labor-intensive.
As shown in columns (1) and (2) of Table 6, the coefficient of the core
variable for technology-intensive enterprises is significantly positive at
the 1 % level. In contrast, the coefficient for labor-intensive enterprises
is not statistically significant. Moreover, a Fisher’s permutation test is
performed using the bdiff command to assess the statistical significance
of the differences between groups. The empirical p-values for the Policy
coefficient for the technology-intensive enterprises are significant at the
1 % level, indicating that the LCCPP exerts a more significant positive
effect on substantive GI in such enterprises. This finding may be
attributable to the fact that the policy support and technical resources
provided by the LCCPP are better aligned with the needs of technology-
intensive enterprises, which typically have a strong technical foundation
and robust R&D capabilities that facilitate GIL.

Heterogeneity in the fixed asset ratio among enterprises

Enterprises of different types under the same LCCPP may adopt
distinct GI strategies. As shown in columns (3) and (4) of Table 6, the
LCCPP significantly promotes enterprises’ substantive GI with a high
fixed asset ratio. In contrast, its effect on those with a low fixed asset
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Table 5 Table 6
Results of the mechanism analysis. Results of heterogeneity test.
m ) 3 @ m 2) 3 “@
Public environmental consciousness Managerial Technology- Labor- Enterprises Enterprises
myopia intensive intensive with high with low fixed
VARIABLES SubGI PEC SubGI SubGI enterprises enterprises fixed asset asset ratio
R o o o ratio
Policy 0.043x 34.501™  0.000 0.0558™ VARIABLES  SubGI SubGI SubGI SubGI
(2.814) (51.366) (0.026) (0.0158)
PEC 0.001*** Policy 0.102%%* —0.016 0.028* 0.007
(6.593) (4.770) (-1.052) (1.806) (0.335)
Myopia —0.0200%** Board —0.081 0.045 0.042 —0.057
(0.00582) (—1.477) (1.267) (1.037) (—1.280)
Policy xMyopia —0.0295%** Indr 0.002 0.000 0.005*** —0.003*
(0.00985) (1.196) (0.305) (3.441) (-1.827)
Board 0.002 0.356 0.002 0.000178 SOE 0.007 0.032%* 0.008 0.041%**
(0.062) (0.261) (0.050) (0.0303) (0.331) (2.564) (0.611) (2.305)
Indr 0.001 0.124** 0.001 0.000921 LEV 0.449%** —0.065** 0.082%* 0.134%**
(0.801) (2.557) (0.679) (0.00104) (9.544) (—2.105) (2.483) (3.372)
SOE 0.026** 2.707%%* 0.023* 0.0265** Mfee —0.021 0.185%** —0.206%** 0.374%**
(1.965) (4.746) (1.715) (0.0110) (-0.164) (2.720) (—2.677) (4.320)
LEV 0.109%** 6.161%** 0.101*** 0.106*** Grow —0.044** —0.008 —0.029** —0.011
(3.570) (4.444) (3.320) (0.0256) (—2.500) (-0.911) (—2.325) (—0.996)
Mfee 0.175%* 15.695%** 0.155** 0.181*** Size 0.145%** 0.078*** 0.104%** 0.094***
(2.487) (4.664) (2.204) (0.0607) (13.173) (11.536) (13.360) (10.211)
Grow —0.014 —0.092 —0.014 —0.0197** Age —0.161%*** —0.071%** —0.058%** —0.154%**
(-1.318) (-0.170) (—-1.309) (0.00850) (—11.632) (—8.755) (—6.692) (—14.024)
Size g —0.453* 0.107*** 0.101*** Q 0.024%** 0.018*** 0.013*** 0.025%**
(15.058) (—1.833) (15.118) (0.00599) (3.671) (3.886) (2.868) (4.294)
Age —0.126%*** —1.103*** —0.124%** —0.104%** ROA 0.307%* 0.103 —-0.259 0.531%**
(—15.181) (—3.053) (—15.078) (0.00726) (2.154) (1.164) (—2.631) (4.634)
Q 0.023*** 0.163 0.023*** 0.0210%** Topl 0.003*** —0.000 0.001 0.002%**
(5.229) (0.863) (5.208) (0.00393) (5.180) (—0.809) (1.011) (4.001)
ROA 0.125 —1.280 0.127 0.163** Incen 0.036%* 0.012 0.035%** 0.011
(1.412) (—0.284) (1.432) (0.0764) (2.551) (1.315) (3.379) (0.918)
Topl 0.001%** —0.080%** 0.001*** 0.000990%** Eqco —0.008%** —0.002%** —0.002%** —0.006%**
(2.799) (-3.910) (3.021) (0.000379) (—10.551) (—3.741) (—4.606) (—9.165)
Incen 0.032%** 1.492%** 0.030%** 0.0195%* Constant —3.013%** —1.608%** —2.719%%* —1.339%**
(3.359) (3.706) (3.174) (0.00779) (—10.875) (—9.079) (—13.430) (—5.864)
Eqco —0.005%** 0.098%*** —0.005%** —0.00393*** Time fixed YES YES YES YES
(—9.870) (4.405) (-10.121) (0.000409) effect
Constant —2.29] %** 33.098%** —2.332%%%* —2.055%** Province YES YES YES YES
(—12.420) (5.028) (—12.642) (0.153) fixed effect
Time fixed effect YES YES YES YES Observations 7585 11,032 9309 9308
Province fixed YES YES YES YES R-squared 0.123 0.062 0.103 0.068
effect Bdiff —0.018%** —0.021**
Observations 14,863 14,863 14,863 18,617 P-value 0.000 0.046
R-squared 0.070 0.677 0.073 0.074 — —
Sobel 6.88%%(0.000) / Note: In parentheses are standard errors, ***, **, and * represent the significance

Note: In parentheses are standard errors, ***, **, and * represent the significance
at the 1 %, 5 %, and 10 %, respectively.

ratio is not statistically significant. This result may be attributable to the
fact that enterprises with a high fixed asset ratio often rely on highly
specialized production equipment with long operational cycles. Under
the constraints of the LCCPP, these enterprises have difficulty achieving
compliance by phasing out equipment, which compels them to improve
the efficiency of their existing assets through GI.

Discussion

First, this study investigates whether LCCPP implementation in
China can stimulate enterprises to engage in substantive or strategic GIL.
The findings indicate that the LCCPP encourages enterprises to engage in
substantive GI, but it does not significantly foster strategic GI. The
conclusion is consistent with Liu et al.’s (2025) study, which showed
that the LCCPP significantly promoted substantive GI in cities but had no
significant impact on strategic GI. Unlike existing studies that primarily
focus on city-level data, the present study examines the micro-enterprise
level. It empirically analyzes corporate green patent data to reveal the
impact of the LCCPP on two types of GI: strategic and substantive.

According to the institutional theory, enterprises become more
concerned with managing their reputation among stakeholders due to
external pressure, which reduces motivation for strategic GI (Testa et al.,

at the 1 %, 5 %, and 10 %, respectively.

2018). Enterprises are more likely to pursue substantive GI to demon-
strate their commitment to environmental responsibilities and earn
stakeholder approval. As a result, they engage in substantive GI to secure
market share and maintain a green competitive advantage. By contrast,
the output and impact of strategic GI are relatively limited and do not
substantially contribute to business advancement. Therefore, LCCPP
implementation promotes substantive GI but does not significantly fos-
ter strategic GI.

Additionally, the LCCPP operates under a governance model in
which the central government sets the policy direction, while local
governments are responsible for implementation and funding. Being
selected as a pilot city represents both an honor and a responsibility (Xu
& Cui, 2020). Particularly under conditions of political competition,
local government officials in pilot areas show heightened enthusiasm for
governance, which may in turn suppress enterprises’ motivation for
strategic GI. Consequently, LCCPP implementation drives enterprises to
engage in substantive GI but does not significantly encourage strategic
GI, which is consistent with the policy’s carbon reduction objectives.

Second, this study identifies the key mediating mechanism through
which China’s LCCPP influences substantive GI. The results, shown in
Table 5, indicate that LCCPP implementation enhances substantive GI
by increasing public attention to environmental issues. Hypothesis 2 is
therefore supported. These findings are consistent with those of Li and
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Wang (2023), whose study suggests that various pilot regions adopted
measures such as public service announcements and low-carbon advo-
cacy after LCCPP implementation to improve public low-carbon literacy,
enhance environmental awareness, and encourage low-carbon con-
sumption preferences. Similarly, Liu and Xu (2022) found that the
LCCPP promotes a shift in residents’ behavior toward a green lifestyle by
increasing environmental awareness and promoting green consumption
habits, thereby helping break the carbon lock-in effect in daily life.

This study not only reveals the positive impact of the policy on res-
idents’ environmental awareness but also investigates how this height-
ened awareness motivates enterprises to actively engage in high-quality
GI in response to external low-carbon policy pressures. By raising public
environmental awareness, the LCCPP also motivates stakeholders such
as the government, consumers, and investors to hold enterprises to
higher environmental standards, indirectly encouraging them to pursue
substantive GI. This mechanism of influence is fully consistent with the
intended objectives of the LCCPP, which seeks to foster a low-carbon
culture and promote authentic emission-reducing innovation through
broad societal engagement.

Third, this study examines the impact of managerial myopia on the
substantive GI undertaken by enterprises in response to low-carbon
policy pressures. Managerial myopia refers to managers having a
shorter decision-making horizon, favoring minor innovations that offer
short-term benefits over substantive GI, which yields long-term benefits
for the organization (Schuster et al., 2020). Managerial myopia weakens
the enabling effect of the LCCPP on the development of enterprises’
substantive GI. The results in Table 5 confirm the validity of Hypothesis
3. This finding is consistent with prior research: Sharma et al. (2018)
suggested that short-sighted managers tend to favor short-term in-
vestments to avoid the risks linked to long-term R&D projects. These
managers tend to choose investment projects with short durations, quick
cash returns, and easily recoverable profits. The characteristics of
financialized assets closely align with the investment preferences of
short-sighted managers, prompting them to pursue more financialized
investments (Yu, 2022).

Previous research has focused on the adverse effects of managerial
myopia on overall R&D investment and enterprise performance. Within
the specific context of low-carbon policies, this study further examines
how this effect manifests in corporate GI behavior. It not only confirms
the adverse moderating effect of managerial myopia on GI but also offers
valuable theoretical insights and practical guidance for advancing en-
terprises’ long-term green transformation within the framework of low-
carbon city pilot policies. These findings underscore the fundamental
aim of the LCCPP to stimulate high-quality, emission-reducing in-
novations over the long term. By demonstrating that managerial myopia
hinders this objective, the study underscores the importance of culti-
vating strategic, long-term vision among managers and enhancing
corporate environmental accountability to ensure that low-carbon pol-
icies achieve their intended outcomes.

Conclusions and implications
Conclusions
The following conclusions can be drawn.

(1) China’s LCCPP promotes GI within enterprises, significantly
enhancing substantive GI while having little to no effect on
strategic GI in the context of carbon neutrality. This impact is
consistent with the objectives of the LCCPP. Results remain
robust after multiple tests, including parallel trends analysis,
placebo tests, and PSM-DID estimation.

The primary mechanism through which China’s LCCPP promotes
the enterprise’s substantive GI is by increasing public environ-
mental awareness. Low-carbon outreach and education cam-
paigns in pilot cities have increased public concern for

(2)

10
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environmental protection. As a result, enterprises face growing
environmental and social pressures and actively pursue high-
quality GI to gain legitimacy and fulfill stakeholder expectations.
Managerial myopia weakens the positive effect of the LCCPP on
substantive GI. Highly myopic managers, who prioritize short-
term economic gains without regard for long-term organiza-
tional benefits, impede the development of substantive GI. In
contrast, less myopic managers place greater emphasis on sus-
tained enterprise growth and are more willing to allocate re-
sources and effort toward developing high-quality, substantive
GL
(4) The impact of the LCCPP on enterprises’ substantive GI varies by
industry, technological attributes, and fixed asset ratios. The
policy’s innovation incentive effect is stronger in technology-
intensive enterprises than in labor-intensive ones. Moreover, it
positively affects substantive GI only in enterprises with a high
fixed asset ratio while having no significant impact on those with
a low fixed asset ratio.

3)

Theoretical implications

First, this study enriches the theoretical framework in the field of
LCCPP and enterprises’ GI. Existing studies mainly focus on the overall
impact of the LCCPP on GI or urban-level GI, rarely investigating how
different motivational factors lead to heterogeneous GI behaviors among
enterprises. This study categorizes enterprises’ GI into substantive and
strategic types and examines how the LCCPP differentially impacts the
two forms, drawing on the institutional theory. In this way, the study
supplements and extends the existing theoretical framework, providing
a sound basis for the scientific formulation and effective implementation
of the LCCPP.

Second, this study deepens the understanding of the mediating
mechanism through which the LCCPP influences enterprises’ GI. Exist-
ing research has assessed this mechanism predominantly from the per-
spectives of cost input, resource allocation, and strategic decision
making. However, few studies have adopted the perspective of public
environmental awareness. This study addresses this gap by examining
the mediating role of public environmental awareness in the relation-
ship between the LCCPP and enterprises’ GI based on the stakeholder
theory. Thus, this study not only enriches the theoretical explanation of
the policy’s influence mechanism but also provides new insights and
practical guidance for governments and enterprises in formulating and
implementing low-carbon policies. In this way, public opinion and
oversight can be harnessed to drive enterprises’ green transformation.

Finally, this study expands the research scope on the relationship
between managerial myopia and the effectiveness of the LCCPP.
Although previous studies have examined the impact of such policies on
enterprises’ GI from the perspectives of property rights and enterprise
size, few have investigated the potential influence of managerial
myopia. By incorporating this variable, this study finds that managerial
myopia significantly reduces the effectiveness of the LCCPP in promot-
ing enterprises’ GI, highlighting the critical role of internal managerial
decision-making characteristics in policy transmission. This under-
standing offers robust theoretical support for the effective imple-
mentation of such policies and provides valuable insights for
policymakers.

Managerial implications

(1) The scope of the pilot program should be further expanded, and
the policy incentives and supervision mechanisms should be
more clearly defined. Given the positive impact of the LCCPP on
enterprises’ GI, the government should consider the following
measures. First, the government should summarize the successful
experiences of existing low-carbon pilot cities; develop a set of
operational, replicable, and scalable models; and encourage more
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cities to participate actively in low-carbon pilot projects. Second,
the policy supervision mechanism should be strengthened to
prevent enterprises’ opportunistic behavior. Higher-level gov-
ernments should establish a regular progress-tracking system and
invite expert teams to provide targeted guidance to pilot areas,
thereby ensuring the effective implementation of various policy
measures. Finally, policymakers should adjust the evaluation
criteria for enterprises’ GI achievements, enhance market-based
identification mechanisms, and prioritize support for enter-
prises that demonstrate high-quality performance in green pat-
ents and technology R&D. This approach would help prevent
enterprises from relying solely on short-term and low-level stra-
tegic innovations to obtain policy subsidies.
Publicity and education efforts should be strengthened, and a
robust mechanism for public participation and supervision
should be established. Given that public environmental con-
sciousness plays a key role in fostering enterprises’ GI during
LCCPP implementation, the government should adopt the
following measures. First, the government should clearly stipu-
late that each pilot area organizes regular environmental pro-
tection campaigns; widely disseminate low-carbon and
environmental protection concepts through channels such as
television, the Internet, and social media; and further enhance
public environmental awareness and participation. Second, a
standardized online complaint and reporting platform should be
established to enable the public to conveniently report enter-
prises’ environmental violations or greenwashing practices. In
addition, the responsibilities of each department within the su-
pervision mechanism should be clearly defined, and the results of
supervision should be disclosed regularly to enhance the trans-
parency and credibility of policy implementation.

(3) Executive training and incentive mechanisms should be
enhanced, and a comprehensive system for long-term strategic
decision making and performance evaluation should be estab-
lished. First, each pilot area should regularly organize seminars
focused on green transformation and long-term innovation for
senior executives. These seminars should incorporate expert
presentations, case studies, site visits, and other approaches to
enhance managers’ strategic understanding of GI and sustainable
development, cultivate a long-term development mindset, and
reduce reliance on short-term, profit-driven behavior. Second,
the government should improve both incentive and regulatory
mechanisms by incorporating GI outcomes into the performance
evaluation systems of senior corporate executives. Relevant pol-
icy documents should be issued to clearly outline additional
financial subsidies, tax incentives, and preferential loans
designed to support substantive GI projects. Furthermore, a reg-
ular evaluation and information disclosure mechanism should be
established to ensure that enterprises report their investments
and achievements in GI activities.

(4) Enterprises’ specific circumstances should be considered, and
customized financial support policies for low-carbon transition

(2
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should be implemented. In promoting low-carbon city pilot pro-
jects, a one-size-fits-all approach is unsuitable. Because GI in-
volves high investment costs, long lead times, and substantial
risks, many enterprises, particularly those with a high fixed asset
ratio, tend to adopt a strategic response mindset. Therefore, these
enterprises deserve greater attention and targeted financial sup-
port. Meanwhile, training and educational programs related to GI
should be organized to enhance enterprises’ awareness and ca-
pacity for sustainable development. Differentiated support mea-
sures should also be provided for enterprises with varying
technological attributes across different industries. By optimizing
financial services and promoting diversified financing channels,
the financing environment can be improved to fully mobilize
enterprises’ enthusiasm for substantive GI.

Research limitations and future directions

This study examines the impact of the LCCPP on substantive GI,
taking into account the role of public environmental awareness, and
further explores how managerial myopia moderates this relationship
within the context of carbon neutrality. Several limitations of this study
should be addressed in future research. First, this study primarily in-
vestigates the impact of managerial myopia, which is an internal orga-
nizational factor, on enterprises’ GI level. However, it fails to account for
external regulatory mechanisms, such as media influence and industry
competition. Future research should adopt a more integrated perspec-
tive by considering both internal and external influencing factors. This
approach helps clarify how the interaction between internal and
external factors influences the relationship between the LCCPP and en-
terprises’ substantive GI. Second, this study focuses exclusively on the
effect of the LCCPP on enterprises’ GI. Future research could explore
other innovation incentive policies tailored to the unique characteristics
of individual enterprises to better assess the effectiveness of diverse
environmental regulatory tools across different types of enterprises.
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Variable types Variable names

Variable abbreviations

Dependent variables Substantive green innovation SubGI
Strategic green innovation StrGI
Independent variable Low carbon city pilot policy Policy
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Variable types Variable names

Variable abbreviations

Control variables Board size

Proportion of independent directors
Enterprise ownership

Asset-liability ratio

Management expense ratio

Enterprise growth
Enterprise size
Enterprise age
Tobin’s Q

Shareholding ratio of the largest shareholder

Executive incentives

Ownership concentration
Public environmental consciousness

Mediating variable

Moderating variable Managerial myopia

Board
Indr
SOE
LEV
Mfee
Grow
Size
Age

Q
Topl
Incen
Eqco
PEC
Myopia
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