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Abstract

Drawing on real options theory, this study examines the impact of firms’ climate policy uncertainty (CPU) perception on green in-
vestments. Unlike prior studies that treat CPU as a homogeneous macro-level factor, this paper conceptualizes it as an individualized
firm-level perception and hypothesizes that rising CPU perception increases the value of the option to wait, thereby prompting firms to
delay green investments. Using a sample of Chinese listed firms from 2012 to 2022, we employ the Bidirectional Encoder Representa-
tions from Transformers (BERT) model to capture firm-level CPU perception, and our findings reveal that if CPU perception increases
by 1%, firms’ green investments would decrease by 0.123. Moderation analysis reveals that Confucian culture strengthens the adverse
effect of CPU perception on green investments, whereas Western culture mitigates it. Additionally, the study shows that the impact
of CPU perception on green investments exhibits a non-linear pattern with increasing marginal effects, such that the adverse effect is
more pronounced at higher levels of CPU perception. Moreover, we observe an asymmetric impact, indicating that an increase in CPU
perception significantly reduces green investments, whereas a decrease has no significant impact on green investments.
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1. Introduction
In recent years, policymakers and scholars have in-

creasingly acknowledged the risks associated with climate
change and environmental degradation (Ren et al., 2022).
This rising public concern places greater pressure on firms
to reduce their ecological footprints and actively partici-
pate in sustainability efforts, such as increasing green in-
vestments. In the meantime, governments worldwide have
introduced various climate policies and resolutions to pro-
mote sustainable corporate practices (Liu et al., 2020; Su
et al., 2025b). However, the literature suggests that many
climate policies remain in the early stages and are subject
to frequent and unpredictable changes, contributing to a
high degree of climate policy uncertainty (CPU) (Bai et
al., 2023; Ren et al., 2022). Given that government regu-
lation is a primary driver of firms’ green investment behav-
ior (Dangelico, 2016; Zhang et al., 2022), such uncertainty
inevitably shapes corporate decision-making processes.

While a growing body of research has explored the
impact of CPU on firms’ green investment activities (Bai
et al., 2023; Huo et al., 2024; Niu et al., 2023; Pan et al.,
2024; Song and Dong, 2024; Sun et al., 2024a), these stud-
ies generally treat CPU as an objective, macro-level deter-
minant. However, a more nuanced perspective recognizes
that corporate decision-making is shaped not only by the ex-
ternal environment but also by firms’ internal perceptions of
that environment (McMullen and Shepherd, 2006;Meijer et

al., 2007; Su et al., 2025a). As executives formulate strate-
gies based on available information, their unique interpre-
tations of the firm’s context often play a more critical role
than the objective environment itself (Hambrick, 2007). In
the context of a changing climate policy landscape, each
firm’s CPU perception may generate heterogeneous effects
on green activities. Therefore, the literature needs to extend
its focus to incorporate firms’ CPU perception as a key de-
terminant of green investment decisions.

In this study, we focus on the effect of CPU percep-
tion on firms’ green investment decisions. To fulfill this
research objective, we draw on real option theory and in-
stitutional theory to explore the following questions: How
does CPU perception affect executives’ green investment
decisions? What is the role of regional culture in the rela-
tionship between CPU perception and green investments?

Based on real options theory, this study proposes that
a high level of CPU perception enhances the attractiveness
of delaying investment decisions, leading firms to postpone
investment (Sun et al., 2024a). When executives experi-
ence high CPU perception, they must allocate a consider-
able amount of attention and resources to identify the neg-
ative impacts and opportunities brought about by environ-
mental uncertainty (Milliken, 1987), which in turn diverts
their attention from green investments. Therefore, firms
may adopt a conservative strategy, postponing green invest-
ments in response to high policy uncertainty. To deepen
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the understanding of how firms respond to CPU percep-
tion, this study draws on institutional theory, which high-
lights that regional culture can influence firms’ investment
decisions. Specifically, we examine Confucian culture and
Western culture as key factors affecting firms’ responses to
uncertainty. We propose that the relationship between CPU
perception and green investments may vary in Confucian
culture and Western culture.

To examine the relationship between corporate per-
ception of the CPU and green investments, we use a sample
of 1468 publicly listed firms in China from 2012 to 2022.
China serves as an appropriate research context for mainly
three reasons. First, China is currently undergoing a signif-
icant economic transformation, and the government has im-
plemented various climate policies aimed at regulating and
guiding corporate investments and operations (Chen et al.,
2021; Yu et al., 2021). Second, the majority of these poli-
cies are still in their early stages and often undergo unpre-
dictable changes (Bai et al., 2022; Ren et al., 2022). Third,
the content of these policies is usually ambiguous, posing
challenges for firms in interpreting and complying with reg-
ulations (Ahsan et al., 2021; Hu et al., 2023). Our analysis
shows that firms are more likely to reduce spending in green
activities when they experience a higher level of CPU per-
ception. The moderating analysis reveals that Confucian
culture may strengthen the relationship between CPU per-
ception and green investments, while Western culture may
weaken the link between CPU perception and green invest-
ments. Additionally, we examine the non-linear and asym-
metric effects of CPU perception on green investments. The
results show that as the level of perceived CPU rises, its
adverse impact on green investments increases gradually.
Additionally, an increase in CPU perception significantly
reduces green investments, whereas a decrease has no sig-
nificant impact on green investments.

This study makes several contributions to the liter-
ature. First, unlike prior studies that treat the economic
consequences of CPU as exogenous shocks (Husain et al.,
2022; Hong et al., 2024), this study draws on real options
theory to conceptualize CPU as a subjective perception.
In doing so, we fill a gap in the literature by identifying
the negative effect of firms’ CPU perceptions on green in-
vestments. Specifically, we find that when managers per-
ceive an increase in CPU, they tend to view green invest-
ment projects as high-risk commitments. As a result, man-
agers are more likely to postpone investment decisions and
adopt a “wait-and-see” approach, deferring resource alloca-
tion until more favorable conditions or clearer information
emerge. This finding enhances our understanding of how
CPU influences green investments at the firm level, under-
scoring the role of managerial perception in shaping invest-
ment behavior.

Second, this study contributes to the literature on the
role of regional culture in shaping corporate responses to
CPU by examining the moderating effects of Confucian and

Western cultural. The results show that firms embedded
in Confucian culture, which emphasizes hierarchical ethics
and collectivism, tend to prioritize short-term objectives
and organizational stability. Consequently, when firms per-
ceive elevated CPU, they are more likely to treat green in-
vestments as long-term, high-risk decisions and choose to
delay investment to mitigate potential risks. In contrast,
firms influenced by Western culture exhibit higher toler-
ance for uncertainty and a greater propensity for risk-taking,
making managers more willing to engage in high-risk green
investment projects. In this cultural context, the option
value of waiting diminishes, thereby mitigating the adverse
effect of CPU perception on green investments. Overall,
our findings advance the understanding of the boundary
conditions governing corporate green investment decisions
under rising CPU and illustrate how cultural factors shape
firms’ behavior during periods of policy uncertainty.

Third, from a methodological perspective, existing
studies examining the impact of CPU on corporate behav-
ior have primarily relied on firm-level proxies constructed
from textual information in annual reports or news articles
(Dai and Zhang, 2023; Shao and Xu, 2024). While these
approaches provide valuable insights, they are limited in
their ability to capture the contextual meaning of words,
leading to biased estimates of firms’ perceptions of pol-
icy uncertainty. To address this limitation, we introduce
Bidirectional Encoder Representations from Transformers
(BERT). This context-dependent language model can ex-
tract sentence-level semantic information and distinguish
nuanced meanings in complex policy texts to generate a
more accurate and reliable measure of corporate CPU per-
ception.

2. Literature Review
2.1 Policy Changes and Corporate Behavior

As noted by Helper et al. (2021), public policy en-
compasses the deliberate choices as well as the omissions
of legislative and administrative actors in addressing issues
of salient importance to state functionality and public wel-
fare. Nevertheless, the development and enactment of pub-
lic policy is unpredictable. Accordingly, increasing schol-
arly and managerial attention has been directed toward ex-
amining how uncertainties generated by regulatory ambi-
guity and inconsistent policy enforcement affect firms’ be-
havior. For instance, Julio and Yook (2012) demonstrate
that firms significantly reduce investments under uncertain
conditions. Hu et al. (2023) explain that high policy uncer-
tainty prompts firms to prioritize bargaining with enforce-
ment authorities over investing in green initiatives. Chen et
al. (2023) observe that, in response to increasingly stringent
environmental regulations, some firms relocate to regions
with more lenient ecological policies to cope with rising
compliance costs. In contrast, Fan (2025) finds that other
firms actively engage with national environmental policy
by formulating green development strategies, viewing such
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uncertainty as a strategic opportunity for sustainable trans-
formation. Additionally, Schmitt et al. (2018) and Barnett
et al. (2020) highlight that corporate behavior is often con-
strained by risk perceptions, leading to a “wait-and-see” ap-
proach under uncertain policy environments.

Collectively, existing studies have underscored the
role of policy changes on firms’ behavior. However, re-
searchers have paid little attention to how public policy un-
certainty shapes firms’ green investment decisions. To ad-
dress this gap, we refer to a more extensive body of litera-
ture to pinpoint pertinent studies.

2.2 Policy Uncertainty and Green Investments
Recent studies explore the influence of policy uncer-

tainty on green investments, primarily focusing on macro-
level uncertainties arising from changes in climate policies
or political events. For example, Gavriilidis (2021) con-
structs a newspaper-based index of CPU using data from
eight major U.S. newspapers. Building on this approach,
Li et al. (2024a) provide evidence that heightened CPU ac-
celerates R&D investments in energy production technolo-
gies. Huo et al. (2024) investigate that increased policy
uncertainty drives firms to enhance their green innovation
efforts. Likewise, Ma et al. (2023) create a national-level
Chinese CPU index employing deep learning algorithms.
Cheng et al. (2024) extend this research by showing that
Chinese firms respond to rising CPU by increasing invest-
ments in environmental, social, and governance initiatives.
In contrast, Zhong et al. (2025) argue that rising CPU leads
energy firms to scale back their investments. Supporting
this view, Li et al. (2022) use government turnover elec-
tions as a proxy for CPU and find that firms tend to post-
pone investment decisions in uncertain environments. Sim-
ilarly, Chaudhry and Veld (2023) report a decline in envi-
ronmental investment expenditures during election years.
These mixed findings may result from the varied meth-
ods used to measure CPU. Some studies construct a CPU
index using media coverage, while others use exogenous
shocks, such as government turnovers, to proxy policy un-
certainty. Bloom (2014) notes that these measures typically
capture uncertainty at the national or industry level, failing
to account for firms’ individual perceptions of uncertainty.
When firm-level variation is overlooked, empirical analy-
ses may miss the true relationship between CPU and green
investment decisions. To better understand how policy un-
certainty affects firm green investments, it is essential to de-
velop firm-level CPU measures that capture heterogeneous
perceptions of uncertainty.

3. Hypothesis Development
3.1 CPU Perception and Green Investments

The real options theory views firms’ future investment
plans as a series of options (Denison et al., 2012). Accord-
ing to this theory, the value of the option to defer invest-
ments increases when firms perceive a high level of uncer-

tainty (Bernanke, 1983; Dixit and Pindyck, 1994). There-
fore, managers prefer to delay their investment decisions
and wait for better investment opportunities in such cases
(Dai et al., 2024). Green investment projects are typically
long-term and irreversible. Meanwhile, the large amount of
capital required for green investments increases firms’ ex-
posure to investment risk. General investment research sug-
gests that when firms perceive a high level of policy uncer-
tainty, they are less able to accurately assess the prospects
of green investment projects (Bloom, 2009; Panousi and Pa-
panikolaou, 2012; Gulen and Ion, 2016; Su et al., 2024b).
In such cases, the value of deferring investment decisions
increases, causing managers to adopt a conservative ap-
proach instead of committing to uncertain green investment
projects (Trigeorgis and Reuer, 2017). Accordingly, we ex-
pect that an elevated perception of CPU may induce a de-
cline in corporate green investment activities.

Additionally, we anticipate that firms experiencing
higher levels of perceived uncertainty will allocate more
time and resources to environmental scanning and infor-
mation gathering to understand how environmental changes
impact their investment decisions (Milliken, 1987). Firms
find it more challenging to promptly commit the critical re-
sources in line with their sustainable development goals in
this case (Teeter and Sandberg, 2017). Accordingly, we
anticipate that CPU perception will foster a wait-and-see
attitude among corporate decision-makers regarding green
projects, thereby encouraging a more cautious investment
approach. Hence, we propose the following hypothesis:

H1: CPU perception negatively affects firm green in-
vestments.

3.2 Moderation Analysis
Institutional theory suggests that firms are shaped

by the local value systems and cultural environments in
which they operate (Malik, 2021). By defining values and
expectations, culture influences how businesses structure
their operations, make strategic decisions, and engage with
stakeholders (Aggarwal et al., 2016). This study focuses
on examining the impact of two informal institutions, in-
cluding traditional Confucian culture and importedWestern
culture, on corporate behavior and practices.

3.2.1 The Moderating Effect of Confucian Culture
Confucian culture, with its emphasis on the “Three

Cardinal Guides”, promotes hierarchical ethics and defer-
ence to seniority, which are characteristic of a high power
distance culture (Li and Yao, 2025). In such cultural con-
texts, managers often experience weaker oversight from the
board of directors, leading to a greater inclination to pursue
short-term objectives over long-term goals, such as envi-
ronmental sustainability (Bai and Elyasiani, 2013). Against
this backdrop, when firms are under a high level of CPU
perception, they are more likely to perceive green invest-
ments as long-term, high-risk practices. Consequently, they
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may choose to defer such investment to avoid risk. Fur-
thermore, Confucianism emphasizes collectivism, advocat-
ing for an individual’s contribution to the family, firm,
or larger community over individualistic pursuits (Li and
Zahra, 2012). Within a collectivist culture, firms and their
managers tend to be group-oriented, prioritizing organiza-
tional stability and short-term collective goals, such as fi-
nancial security or maintaining a strong market position.
Thus, when confronted with heightened CPU perception,
firms exhibit an inherent preference for caution to preserve
collective stability and short-term security. This cautious
stance makes a “wait-and-see” strategy (i.e., delaying in-
vestment) particularly appealing, thereby reinforcing the
tendency to postpone green investments. Therefore, we put
forward the following hypotheses:

H2: Confucian culture has a positive moderating ef-
fect on the relationship between CPU perception and green
investments.

3.2.2 The Moderating Effect of Western Culture
Indulgence is a key dimension of Western culture,

contrasting sharply with the restraint emphasized in Chi-
nese Confucian culture (Hofstede, 1980). Individuals from
Western countries, such as the United States, tend to exhibit
higher tolerance for uncertainty, display more risk-seeking
behaviors, and are more willing to engage in innovative ac-
tivities (Shane, 1993). For example, Zhang et al. (2023)
find that returnee executives are more willing to take risks
and allocate effort to long-term, irreversible projects such
as R&D. Therefore, when firm members or executives pos-
sess a Western cultural background, they are more likely to
maintain a proactive stance toward green investments in the
face of risks induced by policy uncertainty. This heightened
willingness to invest effectively reduces the “option value”
of delaying investment, thereby mitigating the negative im-
pact of CPU perception on corporate green investments.

Furthermore, Western culture emphasizes individual-
ism and personal value, in contrast to the collectivism in-
herent in Confucian culture. Efrat (2014) finds that firms
in individualistic societies allocate more resources to high-
risk projects. Gao et al. (2023) further demonstrate that
CEOs influenced by individualistic values are key drivers
of corporate innovation. Li and Yao (2025) suggest that
the stronger the influence of Western culture on Chinese
firms, the more intensive their R&D activities become.
These findings suggest that executives with Western cul-
tural backgrounds are more likely to pursue long-term, un-
certain projects, such as green investments, even when pol-
icy uncertainty is high, therebymitigating the adverse effect
of CPU perception on green investments. Taken together,
the indulgence and individualistic features of Western cul-
ture increase executives’ tolerance for risk and strengthen
their commitment to long-term, high-risk projects. Hence,
we propose the following hypotheses:

H3: Western culture has an adverse moderating effect
on the relationship between CPU perception and green in-
vestments.

4. Data and Methodology
4.1 Data Sources and Sample Selection

The panel dataset comprises all firms listed on the A-
share markets from 2012 to 2022. The selection of 2012 as
the starting point is because the 18th National Congress of
the Communist Party of China formally included the con-
struction of an ecological civilization in the national Five-
Year Integrated Plan that year. Since then, governments at
all levels have implemented a series of policies and regu-
lations aimed at promoting the green transition of various
societal actors. Consistent with prior research (Li and Su,
2024b; Pan et al., 2023; Qin et al., 2024; Zhong and Ren,
2023), we process the data in the following manner: (1)
financial institutions are excluded given their distinct ac-
counting standards; (2) firms that contain a substantial pro-
portion ofmissing data are removed; (3) all continuous vari-
ables are subjected to winsorization at the 1st and 99th per-
centiles to diminish the effect of outliers. After these steps,
the final sample comprises 26,177 firm-year observations
from 1468 firms.

The dataset comes from several authoritative sources.
Specifically, we construct the CPU perception using in-
formation extracted from the Management Discussion and
Analysis (MD&A) sections of firm reports. These reports
are obtained through Wingodata.com, a platform that spe-
cializes in collecting and processing financial disclosures
from listed firms on the Chinese A-share market. Data
on green investments are retrieved from firms’ social re-
sponsibility reports, which are disclosed on the Cninfo Net-
work. Other firm-level financial and operational variables
are sourced from the China Security Market and Account-
ing Research (CSMAR) database and the Chinese Research
Data Services Platform (CNRDS).

4.2 Definition of Variables
4.2.1 Independent Variable

CPU perception refers to the subjective cognition and
differential interpretations formed by corporate executives
in response to an evolving climate policy environment
(Shao and Xu, 2024). While some executives may view the
shifting regulations as a source of risk, others may regard
them as an opportunity for growth and development. This
study focuses on managerial concern and anxiety stemming
from the continuous fluctuations in climate policy. Previ-
ous research has primarily relied on text analysis to measure
managerial perceptions of CPU (Sun et al., 2024b; Zhang
and Sun, 2025; Zhou et al., 2023). However, this method
has a significant limitation. While text analysis can capture
discussions related to CPU perception, it may also capture
irrelevant mentions, which can result inmeasurement noise.
To overcome this shortcoming, we utilize BERT to identify
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Fig. 1. Industry heterogeneity of CPU perception. CPU, climate policy uncertainty; CPUP, CPU perception.

managerial perceptions of CPU more accurately. We chose
BERT for our text classification task due to its bidirectional
encoding mechanism, which captures the full sentence con-
text and improves semantic understanding. Other large lan-
guage models (LLMs), including GPT and DeepSeek, simi-
larly provide powerful feature extraction capabilities. How-
ever, we find GPT is primarily a generative model. While
DeepSeek can extract semantic features, it doesn’t match
BERT’s strength in leveraging bidirectional context, which
is a key requirement for our task. To ensure the robustness
of our results, we re-estimate CPU perception using GPT
and DeepSeek as alternative proxies.

According to Devlin et al. (2019), the Bidirec-
tional Encoder Representations from Transformers (BERT)
methodology is fundamentally structured around two piv-
otal stages, including pre-training and fine-tuning. Within
the pre-training phase, BERT identifies the complex con-
textual interdependencies among words by considering the
contexts of words that precede and follow each target word
within extensive volumes of unlabeled data. Considering
that BERT is an English language model that was trained on
a vast array of general texts, such as Wikipedia and Book-
Corpus, our initial step is to pretrain the BERT model on
a diverse set of financial narratives derived from Chinese
publicly listed companies. This process leads to a corpus
comprising approximately 1.8 billion tokens. We then fol-
low Devlin et al. (2019) by employing a masked language
model and a sentence prediction task to address the unidi-

rectionality constraint and enhance the model’s understand-
ing of sentence-level relationships.

During fine-tuning, the BERT model adjusts the pa-
rameters learned during pre-training to better align with
CPU perception-related tasks. Specifically, we invite three
researchers with extensive expertise in climate research and
policy uncertainty to manually read texts and determine
whether they relate to CPU perception. We label a sentence
as CPU perception-related when all three researchers inde-
pendently classify it as such. The fine-tuned model under-
goes training using a dataset that comprises 5300 labeled
sentences, consisting of 592 examples related to CPU per-
ception and 4708 examples unrelated to CPU perception.
We then randomly partition the labelled data into three sub-
sets: 81% for training, 9% for validation, and 10% for test-
ing. The training set is used to optimize model parame-
ters, the validation set for hyperparameter tuning and mon-
itoring training loss, and the test set for evaluating final
performance. The output of our BERT model represents
the predicted probability that a given sentence is related to
CPU perception. In line with conventional practices in deep
learning classification tasks, we utilize a threshold value
of 0.5. We label the sentence as CPU perception-related
if the probability is 0.5 or higher. Testing results show
that the BERT model delivers outstanding performance,
with 99.62% accuracy, 96.61% recall, and an F1-score of
98.28%. Following existing research Bardos et al. (2025),
we calculate CPU perception (CPUP) as the frequency of
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Fig. 2. Size heterogeneity of CPU perception.

words with negative climate change sentiment minus that
of words with positive sentiment, normalized by the total
word count in the MD&A.

4.2.2 Dependent Variable
In line with the definition of green investments estab-

lished in prior research (Patten, 2005), this study manu-
ally collects firm-specific green investment data from the
“construction in progress” and “management fees” sec-
tions in the annual reports of listed firms. Green invest-
ments under the “construction in progress” category in-
clude capital expenditures for adopting clean and renew-
able energy sources, energy-efficient or innovative mate-
rials, and cleaner production technologies. It also covers
investments in energy-saving technologies and green ini-
tiatives such as sewage treatment and waste management.
In contrast, green investments under “management fees” in-
clude expenditures on pollution discharge charges, environ-
mental greening projects, cleaning services, environmental
protection costs, and other related expenses. We aggregate
all relevant expenditures from both categories to measure
firms’ green investments and employ the natural logarithm
of green investments (denoted as GI) to ensure the robust-
ness of the empirical analysis.

4.2.3 Moderator Variables
4.2.3.1 Confucian Culture. Culture is transmitted across
generations through repeated education and the instillation
of the same set of values (North, 1978). During the Ming
and Qing dynasties, Confucian culture formed the official
curriculum of the imperial examination, making the schol-
ars who passed these exams the primary inheritors and dis-

seminators of Confucian culture (Li and Yao, 2025). The
number of jinshi, which is the highest academic degree
holders in ancient China, reflects regional differences in the
spread and accumulation of Confucian culture (Chen et al.,
2020). Moreover, in terms of data quality, jinshi records
are more complete and encompass larger sample sizes com-
pared with other historical sources, such as Confucian tem-
ples and academies, which may have suffered damage over
time. Therefore, this study uses the number of jinshi in
each prefecture-level city (denoted as Confu) as a measure
of Confucian cultural.

4.2.3.2 Western Culture. The consumption of Starbucks
coffee reflects interactions between Chinese society and
Western culture, making the density of Starbucks outlets
a suitable proxy for the influence of Western culture. As
an American brand, Starbucks symbolizes a modern West-
ern lifestyle, and customers who frequent its stores of-
ten demonstrate a preference for Western cultural values
(Curtin and Gaither, 2007; Han and Zhang, 2009). The ex-
pansion of Starbucks outlets in a given region signals sus-
tained local demand for both coffee and Western culture,
thereby indicating the diffusion of Western values within
that area. To quantify the influence of Western culture, this
study employs the geographical distribution of Starbucks
outlets in China between 2012 and 2022. Specifically, we
use the number of Starbucks outlets (Stabck) located within
a 50 km radius of a company’s headquarters as a proxy vari-
able. Our data are derived from the official Starbucks web-
site and the National Enterprise Credit Information Public-
ity System.
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Table 1. Descriptive statistics.
Variable N (Number) Mean SD (Standard Deviation) Min p25 p50 p75 Max

GI 26,177 4.891 4.786 0.030 2.160 3.790 5.750 28.321
CPUP 26,177 1.054 0.783 0.124 0.533 0.839 1.319 4.415
Confu 26,177 2.709 0.720 0.000 1.032 2.773 3.385 4.007
Stabck 26,177 2.739 2.321 0.000 1.356 2.640 4.719 6.442
Size 26,177 22.232 1.258 20.133 21.311 22.023 22.932 26.212
Lev 26,177 0.400 0.195 0.0558 0.242 0.391 0.543 0.869
Tobin 26,177 0.0461 0.064 –0.206 0.016 0.044 0.079 0.229
ROE 26,177 0.070 0.119 –0.523 0.032 0.076 0.126 0.355
Concern 26,177 0.652 0.394 0.114 0.398 0.568 0.798 2.438
Cashflow 26,177 0.052 0.064 –0.128 0.014 0.049 0.089 0.239
Inv 26,177 0.128 0.093 0.001 0.064 0.111 0.170 0.480
Fixed 26,177 0.211 0.141 0.008 0.102 0.185 0.291 0.652
Growth 26,177 0.160 0.335 –0.466 –0.018 0.109 0.261 1.928
dualrole 26,177 0.128 0.334 0.000 0.000 0.000 0.000 1.000
GI, green investments; CPUP, CPU perception; Confu, Confucian culture; Stabck, Starbucks outlets; Size, firm size;
Lev, Financial leverage; Tobin, Firm financial performance; ROE, Return on equity; Concern, Equity concentration;
Inv, Inventory; Fixed, Firm fixed assets; Growth, Growth capability; dualrole, CEO duality.

4.2.4 Control Variables

Based on prior literature (Atkin et al., 2012; Cui et
al., 2022; Ding et al., 2023; Huang et al., 2022; Ma et al.,
2021), this study includes a set of control variables. We
quantify firm size (Size) using the natural logarithm of the
firms’ employee count. Financial leverage (Lev) is mea-
sured as liabilities divided by total assets. Firm financial
performance (Tobin) is measured as the ratio of a firm’s
market value to its total assets. Return on equity (ROE)
is measured as net profit divided by equity. Equity concen-
tration (Concen) is measured as the shareholding ratio of
the largest shareholder in the firm. Cash flow (Cashflow)
is measured as cash equivalents divided by total assets. In-
ventory (Inv) is calculated as the ratio of inventory to total
assets. Firm fixed assets (Fixed) is measured as the ratio of
fixed assets to total assets. Growth capability (Growth) is
calculated by the change in year-to-year total sales over the
last year’s value. CEO duality (dualrole) is a binary indi-
cator that equals 1 if the same individual holds the roles of
chairman and CEO, and 0 otherwise.

4.3 Model Specifications

To test the aforementioned hypothesis, we construct
the following econometric models. We first use a bench-
mark regression model controlling for year and firm fixed
effects to examine how CPU perception influences green
investments. The specific formula is as follows:

GIi,t = α+ β1CPUP i +Xi + Y earFE+FirmFE + εi,t (1)

To validate the moderating roles of Confucian culture
and Western culture, we introduce Confui and Stabcki,
along with their interactions with CPUP i,t−1 (Confui ×

CPUP i and Stabcki×CPUP i) to the benchmark model.
The specific formula is:

GIi,t = α+ β1CPUP i + β2Confui + β3Confui ×
CPUP i +Xi + Y earFE+FirmFE + εi,t

(2)

GIi,t = α+ β1CPUP i + β2Stabcki + β3Stabcki ×
CPUP i +Xi + Y earFE+FirmFE + εi,t

(3)

Where GIi,t denotes the green investments for firm i
in year t; Confui,t−1 and Stabcki,t denotes the Confucian
culture and Western culture of firm i in year t-1, respec-
tively; Xi,t denotes the control variables; Y earFE is the
year fixed effects, and FirmFE is the firm fixed effects;
εi,t represents the residual term.

5. Empirical Results
5.1 Descriptive Statistics

Table 1 presents the descriptive statistics for the key
variables used in our baseline analysis. The dependent vari-
able, GI, has a mean of 4.891 and a standard deviation of
4.786, indicating considerable variation across firms. The
independent variable, CPU perception, exhibits a mean of
1.054 and a standard deviation of 0.783, indicating that
there are also substantial differences in the perception of
CPU among firms. Given this, it becomes essential to in-
vestigate how varying levels of CPU perception influence
green investment decisions.

Table 2 reports the Pearson correlations among the
variables. We observe that the correlation between CPU
perception and green investments is negative (–0.162),
which provides preliminary support that firms are likely to
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Table 2. Correlation analysis.
Variables GI CPUP Confu Stabck Size Lev Tobin ROE Concern Cashflow Inv Fixed Growth dualrole

GI 1
CPUP –0.162 1
Confu 0.105 –0.100 1
Stabck –0.113 0.072 –0.056 1
Size –0.231 0.271 –0.257 0.202 1
Lev –0.291 0.231 –0.144 0.162 0.362 1
Tobin –0.025 –0.090 0.017 –0.094 –0.044 –0.397 1
ROE –0.073 –0.032 –0.012 –0.066 0.070 –0.234 0.442 1
Concern –0.305 –0.047 –0.025 0.026 0.102 0.175 0.203 0.244 1
Cashflow –0.089 –0.041 –0.026 0.028 0.072 –0.163 0.454 0.383 0.152 1
Inv –0.121 –0.058 0.013 0.014 0.015 0.209 –0.059 0.005 0.200 –0.179 1
Fixed –0.249 0.159 –0.116 0.046 0.125 0.139 –0.123 –0.104 0.010 0.187 –0.169 1
Growth –0.025 –0.011 0.009 –0.069 0.042 0.022 0.298 0.311 0.154 0.044 0.021 –0.056 1
dualrole 0.055 0.012 0.022 0.078 –0.029 0.201 –0.372 –0.404 –0.119 –0.201 –0.009 0.072 –0.151 1
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reduce spending in green activities when they experience
greater CPU perception. Additionally, all correlation coef-
ficients between all control variables are less than 0.5, indi-
cating that multicollinearity is unlikely to pose a substantial
issue in our analysis.

Figs. 1,2 present the annual mean of CPU perception
in firms across different industries and sizes. As seen in
Fig. 1, firms in sectors such as electricity, heat, gas, and
water production and supply, water conservancy, environ-
mental and public utilities management, and mining expe-
rience higher levels of CPU perception. The higher percep-
tion in these industries arises because they are directly af-
fected by environmental factors, which necessitates careful
management and strict compliance with regulations (Chung
et al., 2025; Feng et al., 2024; He et al., 2025; Song et al.,
2025; Xu et al., 2025). Consequently, their boards may
be more sensitive to changes in climate policies, increas-
ing their vulnerability to the uncertainty unleashed through
climate policy changes. In contrast, firms in industries such
as information transmission, software and information tech-
nology services, and health and social work exhibit the low-
est levels of CPU perception. The lower perception in these
sectors stems from their greater reliance on non-energy re-
sources, rendering them less impacted by environmental
regulations (Imran et al., 2024; Liu et al., 2024). Conse-
quently, their boards pay comparatively less attention to the
uncertainties posed by changes in climate policies.

Fig. 2 shows that firms of different sizes have varying
perceptions of CPU. Specifically, the level of uncertainty
perception is higher among small enterprises compared to
large enterprises. One possible reason is that smaller firms
typically have fewer resources and limited access to in-
formation, which in turn renders them more susceptible to
changes in public policies. In contrast, larger firms usu-
ally possess more substantial resources and have access to
a broader range of information, which enhances their ca-
pability to navigate and mitigate the risks associated with
changing policies. Overall, the preceding analysis high-
lights substantial variation in CPU perception among dif-
ferent companies. Therefore, it is necessary to measure the
firm-specific perception of climate policy uncertainty.

5.2 Results of the Main Model

This study primarily employs a two-way fixed effects
model to examine the impact of CPU perception on green
investments. For robustness checking, we also present the
results from ordinary least squares and a random effects
model for comparison. Columns (1), (3), and (5) in Ta-
ble 3 report the baseline results without control variables,
while Columns (2), (4), and (6) report the results with con-
trol variables included. The findings outlined in Table 3
indicate that the coefficient of perception of firms’ CPU is
always significantly negative. For instance, Column (6) of
Table 3 suggests that if CPU perception increases by 1%,
firms’ green investments will decrease by 0.123 after in-

cluding the control variables. This finding suggests that
when firms perceive a high level of CPU, they tend to delay
green investment decisions, opting to wait for a more stable
environment. Therefore, H1 is supported.

5.3 Robustness Tests
5.3.1 Alternative Measurement

To ensure the robustness of our empirical results,
we conduct a series of robustness checks. First, we
employ alternative measures for corporate green invest-
ments. Specifically, we standardize corporate green invest-
ment using total assets and operating income (denoted as
GI_TA and GI_OI, respectively) to create new proxies for
this variable (Chen et al., 2023; Ding et al., 2023). Be-
sides, we re-estimate CPU perception using other LLMs
such as ChatGPT and DeepSeek (denoted as CPUP_gpt
and CPUP_deepseek). The regression results presented in
Columns (1–4) of Table 4 show that CPU perception has
a negative correlation with green investments, confirming
that our baseline findings are robust. Second, we alter the
measurement of CPU perception. We use the ratio of the
number of uncertainty words to the total number of words
in the MD&A (CPUP_word) and the total number of sen-
tences related to CPU perception (CPUP_num) as alterna-
tive proxies (Sun et al., 2024a; Xu et al., 2025). As reported
in columns (5) and (6) of Table 4, the effect of CPU per-
ception on corporate green investments remains negative at
the 1% confidence level. Therefore, these tests confirm that
our main findings are reliable and robust.

5.3.2 Adding Control Variables
To address the concern that our baseline results might

be driven by omitted variables correlated with firms’ en-
vironmental actions, we incorporate a set of control vari-
ables. At the firm level, prior studies suggest that well-
governed and innovative firms are more willing to invest
in green initiatives, thereby achieving better sustainability
performance (Ioannou and Serafeim, 2015; Jain and Jamali,
2016). We therefore add corporate governance (FirmGov)
and R&D expenditure (FirmRD) as additional controls. At
the industry and regional levels, to account for potential
peer effects, we incorporate the average green investment
at the industry (IndGI) and province (RegGI) levels. At the
national level, we control for the institutional environment
by including the Rule of Law index (Natlaw) and the Press
Freedom index (Natmedia). Jia and Li (2020) posit that in
countries with stronger legal frameworks and greater free-
dom of speech, stakeholders are more empowered and bet-
ter informed, which encourages firms to allocate more re-
sources to green activities. All data come from CSMAR
and CNRDS.

After incorporating these additional controls, we re-
estimate the panel regressions, and the results are reported
in Table 5. As expected, R&D expenditure and corporate
governance are positively associated with firms’ green in-
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Table 3. Main results.
(1) (2) (3) (4) (5) (6)
OLS OLS RE RE FE FE

CPUP –0.997∗∗∗ –0.556∗∗∗ –0.061∗∗ –0.155∗∗∗ –0.110∗∗∗ –0.123∗∗∗

(–26.541) (–15.665) (–2.103) (–5.548) (–3.598) (–4.223)
Size –0.221∗∗∗ 0.206∗∗∗ –0.016

(–8.494) (7.578) (–0.423)
Lev –4.938∗∗∗ –2.882∗∗∗ –2.167∗∗∗

(–25.471) (–19.091) (–14.175)
Tobin –9.986∗∗∗ –12.470∗∗∗ –10.782∗∗∗

(–8.033) (–17.352) (–15.208)
ROE 2.362∗∗∗ 2.942∗∗∗ 2.695∗∗∗

(3.766) (8.643) (8.089)
Concern –2.848∗∗∗ –2.057∗∗∗ –1.737∗∗∗

(–38.933) (–27.303) (–21.894)
Cashflow –1.055∗∗ –0.365 –0.721∗∗∗

(–2.137) (–1.415) (–2.821)
Inv –4.340∗∗∗ 0.342 0.778∗∗∗

(–14.105) (1.189) (2.629)
Fixed –7.461∗∗∗ –1.560∗∗∗ 0.353∗

(–37.180) (–8.066) (1.743)
Growth 0.508∗∗∗ –0.455∗∗∗ –0.549∗∗∗

(6.047) (–10.627) (–12.810)
dualrole 0.636∗∗∗ 0.359∗∗∗ 0.229∗∗∗

(6.391) (7.106) (4.657)
Constant 5.942∗∗∗ 16.527∗∗∗ 5.492∗∗∗ 4.147∗∗∗ 4.392∗∗∗ 7.067∗∗∗

(120.520) (30.330) (64.225) (6.931) (75.937) (8.616)
Firm FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
N 26,177 26,177 26,177 26,177 26,177 26,177
R2 0.027 0.225 0.027 0.112 0.037 0.138
Note: t statistics in parentheses, ***, **, and * represent significant at the 1%, 5% and 10%
levels, respectively. OLS, Ordinary Least Squares; RE, Random Effects; FE, Fixed Effects;
R2, Coefficient of Determination.

vestments. The positive coefficients of IndGI and RegGI
suggest that corporate green investment can be shaped by
peer effects at the industry or regional level. While the
World Press Freedom Index appears to be unrelated to
firms’ green investments, national-level control of corrup-
tion and the rule of law remain significantly linked to more
substantial green investments. Importantly, the results are
consistent with those reported in Table 3, suggesting that
our main findings remain robust after the addition of more
control variables.

5.3.3 Endogeneity Issues

In the previous analysis, our findings suggest that
firms are more likely to reduce their green investments
when they face a high level of CPU. However, the results
may be affected by reverse causality. As Xu et al. (2025)
note, the more involved a firm is in green investments, the
more likely its board of directors is to give specific atten-
tion to CPU perception. To mitigate the potential impact of

reverse causality in our regression analysis, we employ a
Two-Stage Least Squares Regression (2SLS) with two in-
strumental variables. First, referring to the work of Li et
al. (2024a), we apply a one-period lag to the independent
variable, CPU perception (CPUP_lag), as the first instru-
mental variable. Second, we employ national-level climate
policy uncertainty (nation_CPU) indices as the second in-
strumental variable. Drawing on the research of Peng et
al. (2023), this index is calculated based on the frequency
of articles related to climate and policy uncertainty in 10
leading Chinese newspapers. Table 6 presents the results of
the instrumental variable approach. In the first-stage esti-
mations reported in columns (1) and (3), the coefficient of
the CPUP_lag and nation_CPU are both significantly pos-
itive at 1% confidence level, indicating that the instrumen-
tal variable meets the relevance criterion. Furthermore, the
Kleibergen-Paap rkWald F statistics are 45.238 and 47.289,
respectively, which reject the null hypothesis of weak in-
struments. Additionally, the Hansen J test in the second
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Table 4. Alternative measurements for CPU perception and green investments.
(1) (2) (3) (4) (5) (6)
GI GI GI GI GI_TA GI_OI

CPUP_num –0.747∗∗∗

(–4.291)
CPUP_word –0.158∗∗

(–2.045)
CPUP_gpt –0.230∗∗∗

(–3.894)
CPUP_deepseek –0.188∗∗∗

(–3.180)
CPUP –0.122∗∗∗ –0.062∗∗∗

(–4.045) (–4.741)
Size –0.047 –0.017 –0.025 0.050 –0.139∗∗∗ –0.083∗∗∗

(–1.228) (–0.440) (–0.662) (1.134) (–3.456) (–4.812)
Lev –2.264∗∗∗ –2.168∗∗∗ –1.995∗∗∗ –2.151∗∗∗ 2.239∗∗∗ 0.551∗∗∗

(–14.708) (–14.179) (–12.548) (–14.041) (13.771) (7.972)
Tobin –10.671∗∗∗ –10.740∗∗∗ –10.881∗∗∗ –10.720∗∗∗ 38.520∗∗∗ –90.701∗∗∗

(–14.931) (–15.147) (–15.327) (–15.069) (48.563) (–280.899)
ROE 2.732∗∗∗ 2.686∗∗∗ 2.763∗∗∗ 2.637∗∗∗ –125.592∗∗∗ –4.457∗∗∗

(8.141) (8.059) (8.275) (7.881) (–319.986) (–29.367)
Concern –1.704∗∗∗ –1.736∗∗∗ –1.724∗∗∗ –1.725∗∗∗ 1.818∗∗∗ 0.656∗∗∗

(–21.110) (–21.875) (–21.719) (–21.637) (21.895) (18.289)
Cashflow –0.719∗∗∗ –0.721∗∗∗ –0.725∗∗∗ –0.697∗∗∗ 1.539∗∗∗ 0.202∗

(–2.811) (–2.820) (–2.837) (–2.721) (5.774) (1.750)
Inv 1.062∗∗∗ 0.784∗∗∗ 0.852∗∗∗ 0.806∗∗∗ –1.076∗∗∗ –1.171∗∗∗

(3.518) (2.646) (2.877) (2.716) (–3.510) (–8.870)
Fixed –0.197 0.330 0.429∗∗ 0.338∗ –2.262∗∗∗ –1.666∗∗∗

(–0.865) (1.629) (2.096) (1.661) (–10.767) (–18.355)
Growth –0.548∗∗∗ –0.548∗∗∗ –0.538∗∗∗ –0.546∗∗∗ 0.313∗∗∗ 0.265∗∗∗

(–12.722) (–12.783) (–12.548) (–12.730) (6.991) (13.668)
dualrole 0.233∗∗∗ 0.231∗∗∗ 0.234∗∗∗ 0.248∗∗∗ 0.468∗∗∗ 0.272∗∗∗

(4.729) (4.688) (4.754) (5.012) (9.210) (12.346)
Constant 8.196∗∗∗ 7.012∗∗∗ –0.025 0.050 37.139∗∗∗ 23.185∗∗∗

(9.694) (8.518) (–0.662) (1.134) (42.970) (62.361)
Firm FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
N 26,177 26,177 26,177 26,177 26,177 26,177
R2 0.139 0.137 0.138 0.138 0.162 0.168
Note: t statistics in parentheses, ***, **, and * represent significant at the 1%, 5% and 10% levels, respectively.

stage suggests that we cannot reject the null hypothesis that
the instrumental variable is uncorrelated with the second-
stage residuals, confirming the exogeneity and validity of
the instrument variables. The second-stage regression re-
sults in columns (2) and (4) report that the coefficient for
CPUP remains significantly negative at the 1% significance
level, consistent with the baseline findings. Thus, our re-
sults remain robust and unchanged.

5.4 The Roles of Confucian Culture and Western Culture:
Tests of H2 and H3

We next examine the moderating roles of Confucian
culture and Western culture in shaping the impact of CPU

perception on green investments. To test thesemechanisms,
we extend Eqn. 1 by introducing interaction terms between
CPU perception and Confucian culture (CPUP × Confu)
as well as CPU perception and Western culture (CPUP ×
Stabck) to capture their moderating effects. The results for
the interaction regressions are reported in Table 7. Col-
umn (1) of Table 7 shows that the coefficient of Confucian
culture is significantly negative, indicating that a stronger
Confucian cultural influence is associated with lower lev-
els of green investment. Column (2) further suggests that
the coefficient of the CPUP × Confu is significantly nega-
tive. This finding suggests that under a Confucian cultural
environment, firms are more sensitive to CPU perception
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Table 5. Additional control variables.
(1) (2) (3) (4)
GI GI GI GI

CPUP –0.065∗∗ –0.128∗∗∗ –0.121∗∗∗ –0.123∗∗∗

(–2.002) (–4.290) (–4.177) (–4.226)
Size –0.251∗∗∗ –0.001 –0.110∗∗∗ –0.018

(–4.919) (–0.007) (–2.766) (–0.477)
Lev –1.708∗∗∗ –2.285∗∗∗ –2.127∗∗∗ –2.166∗∗∗

(–9.560) (–14.445) (–13.896) (–14.166)
Tobin –11.879∗∗∗ –11.038∗∗∗ –10.939∗∗∗ –10.782∗∗∗

(–15.361) (–15.141) (–15.417) (–15.208)
ROE 3.142∗∗∗ 2.833∗∗∗ 2.645∗∗∗ 2.696∗∗∗

(8.619) (8.177) (7.935) (8.091)
Concern –1.867∗∗∗ –1.747∗∗∗ –1.813∗∗∗ –1.737∗∗∗

(–19.607) (–21.109) (–22.686) (–21.891)
Cashflow –0.807∗∗∗ –0.635∗∗ –0.783∗∗∗ –0.721∗∗∗

(–2.940) (–2.412) (–3.063) (–2.821)
Inv 0.720∗∗ 1.017∗∗∗ 0.740∗∗ 0.771∗∗∗

(2.141) (3.328) (2.496) (2.600)
Fixed 0.407∗ 0.381∗ 0.356∗ 0.352∗

(1.698) (1.821) (1.752) (1.734)
Growth –0.559∗∗∗ –0.523∗∗∗ –0.524∗∗∗ –0.548∗∗∗

(–12.219) (–11.846) (–12.180) (–12.779)
dualrole 0.206∗∗∗ 0.246∗∗∗ 0.233∗∗∗ 0.230∗∗∗

(3.977) (4.827) (4.726) (4.669)
FirmGov 0.107∗∗∗

(3.595)
FirmRD 0.576∗∗∗

(13.454)
IndGI 0.062∗∗

(2.248)
RegGI 0.305∗∗∗

(7.790)
Natlaw –0.006

(–0.003)
Natmedia 0.434

(0.512)
Constant 11.181∗∗∗ 6.775∗∗∗ 4.595∗∗∗ 6.907∗∗∗

(8.529) (7.851) (5.205) (7.833)
Firm FE YES YES YES YES
Year FE YES YES YES YES
N 26,177 26,177 26,177 26,177
R2 0.163 0.146 0.140 0.138
Note: t statistics in parentheses, ***, **, and * represent signifi-
cant at the 1%, 5% and 10% levels, respectively.

and tend to delay their green investment decisions, provid-
ing support for H2.

In contrast, Column (3) shows that the coefficient
of Western culture is significantly positive, indicating that
firms influenced by Western culture exhibit higher levels
of green investment. Column (4) indicates that the coeffi-
cient of CPUP× Stabck is significantly positive. This find-
ing implies that Western culture mitigates the adverse effect

of CPU perception on green investment, as firms operating
within a Western cultural are more likely to pursue long-
term, high-risk projects like green investments, even under
policy uncertainty, thereby reducing the negative impact of
CPU perception. Hence, H3 is supported.

5.5 Non-Linear and Asymmetric Effects of CPU
Perception on Green Investments

Given the dynamic and volatile nature of CPU per-
ception, its impact on green investment may not be simply
linear. Instead, the effect could be contingent on the level
of perceived uncertainty, exhibiting stage-like or threshold
characteristics. To investigate this possibility, we employ a
threshold regression model, using CPU perception itself as
the threshold variable to test for such a non-linear relation-
ship empirically. The results in Column (1) of Table 8 indi-
cate that when CPU perception is below the first threshold,
its regression coefficient is significantly negative. As CPU
perception falls between the first and second thresholds, the
coefficient remains significantly negative, with a larger ab-
solute value. When CPU perception exceeds the second
threshold, the adverse effect on green investments further
increases. These results indicate a marginal increasing ef-
fect of CPU perception, as the level of perceived CPU rises,
its adverse impact on green investments increases gradu-
ally.

Following the approach of Peng et al. (2023), we em-
ploy a first-difference approach to decompose the change
in CPU into up and down components, capturing scenarios
of rising and falling CPU perception, respectively. We then
incorporate these variables into an asymmetric regression
model to estimate their differential impacts on green invest-
ments. The results in Column (2) of Table 8 reveal that a
rising CPU perception significantly decreases green invest-
ments, whereas a decrease in CPU perception has no effect
on green investments. This asymmetry may stem from the
fact that heightened uncertainty exacerbates policy volatil-
ity and investment risk, thus deterring firms’ green invest-
ment initiatives. When firms postpone green investments,
they often face significant challenges in reversing this deci-
sion due to the phenomenon of “downward rigidity” (Elsby,
2009). This rigidity in green investment decisions arises
from factors such as high sunk costs, path dependence, and
persistent market expectations, which collectively hinder
the resumption of deferred investments.

6. Conclusions and Discussion
This study investigates the impact of CPU perception

on green investments. Drawing on real options theory, we
develop a theoretical framework to explain why heightened
CPU perception can discourage firms from undertaking en-
vironmentally sustainable initiatives. To test this relation-
ship, the study employs a dataset of 26,177 firm-year ob-
servations from Chinese A-share listed companies. The re-
sults demonstrate that firms perceiving greater CPUwill re-
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Table 6. Instrumental variable approach.
(1) (2) (3) (4)

CPUP GI CPUP GI

CPUP_lag 0.107∗∗∗

(23.042)
CPUP –0.162∗∗∗ –0.565∗∗∗

(–31.507) (–3.708)
nation_CPU 0.242∗∗∗

(4.731)
Size 0.068∗∗∗ 0.825∗∗∗ 0.068∗∗∗ 0.825∗∗∗

(7.725) (84.121) (7.729) (84.149)
Lev –0.017 –0.442∗∗∗ –0.029 –0.484∗∗∗

(–0.467) (–11.243) (–0.826) (–11.833)
Tobin –0.307∗ 0.238 –0.135 0.272

(–1.866) (1.308) (–0.802) (1.494)
ROE 0.076 –0.112 0.079 –0.131

(0.979) (–1.314) (1.025) (–1.535)
Concern 0.001 0.463∗∗∗ –0.021 0.460∗∗∗

(0.056) (22.719) (–1.115) (22.549)
Cashflow –0.011 0.182∗∗∗ 0.025 0.184∗∗∗

(–0.185) (2.771) (0.423) (2.805)
Inv –0.238∗∗∗ 0.360∗∗∗ –0.246∗∗∗ 0.350∗∗∗

(–3.462) (4.737) (–3.587) (4.616)
Fixed 0.286∗∗∗ 0.455∗∗∗ 0.274∗∗∗ 0.427∗∗∗

(6.076) (8.743) (5.807) (8.121)
Growth –0.014 –0.034∗∗∗ –0.012 –0.037∗∗∗

(–1.367) (–3.130) (–1.158) (–3.321)
dualrole –0.021∗ 0.011 –0.021∗ 0.010

(–1.875) (0.864) (–1.829) (0.819)
Constant 3.273∗∗∗ 5.078∗∗∗ –0.608∗∗∗ –0.874∗∗∗

(10.400) (14.590) (–3.169) (–4.127)
Firm FE YES YES YES YES
Year FE YES YES YES YES
Kleibergen-Paap rk Wald F statistic 45.238 47.289
p-value for Hansen J statistic 0.503 0.514
N 20,755 20,755 26,177 26,177
R2 0.096 0.562 0.097 0.562
Note: t statistics in parentheses, *** and * represent significant at the 1% and 10% levels,
respectively.

duce their green investments, and this finding remains ro-
bust across a series of robust tests. Further moderation anal-
ysis reveals that Confucian culture strengthens the adverse
effect of CPU perception on green investments, whereas
Western culture mitigates it. We attribute this to the fact that
the high power distance and collectivism inherent in Confu-
cian culture prompt managers to adopt a risk-averse, “wait-
and-see” strategy when faced with policy uncertainty. In
contrast, the indulgence and individualism promoted by
Western culture enhance managerial risk tolerance, making
them more willing to invest in long-term projects such as
green innovation. Further analysis reveals that the effect of
CPU perception on green investment exhibits a non-linear
pattern with increasing marginal effects. Moreover, the per-

ception of climate policy uncertainty exhibits an asymmet-
ric effect on green investments

This study makes three main contributions. First, we
enrich the research on the determinants of green invest-
ments by focusing on the role of firm-level perception of
CPU. Existing research suggests that in a volatile institu-
tional environment, the guiding and regulatory effects of
climate policy tools may be diminished (Fuss et al., 2009).
Consequently, a growing body of literature has examined
how CPU influences corporate R&D decisions (Bai et al.,
2023; Fischer and Sterner, 2012; Sun et al., 2024a). How-
ever, most of these studies treat CPU as a macro-level and
homogeneous variable, thereby overlooking the importance
of managers’ subjective perceptions in the decision-making
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Table 7. Moderating effects of Confucian culture and Western culture.
(1) (2) (3) (4)
GI GI GI GI

CPUP –0.136∗∗∗ –0.135∗∗∗ –0.105∗∗∗ –0.106∗∗∗

(–4.618) (–4.588) (–3.640) (–3.674)
Confu –0.018∗∗∗ –0.018∗∗∗

(–3.443) (–3.378)
CPUP × Confu –0.101∗

(–1.905)
Stabck 0.433∗∗∗ 0.431∗∗∗

(19.798) (19.745)
CPUP × Stabck 0.021∗∗∗

(3.670)
Size –0.023 –0.018 –0.019 –0.020

(–0.587) (–0.454) (–0.514) (–0.525)
Lev –2.025∗∗∗ –2.013∗∗∗ –1.929∗∗∗ –1.771∗∗∗

(–12.848) (–12.757) (–12.698) (–11.211)
Tobin –9.236∗∗∗ –8.069∗∗∗ –13.841∗∗∗ –13.970∗∗∗

(–12.746) (–8.501) (–19.239) (–19.401)
ROE 2.122∗∗∗ 2.160∗∗∗ 2.631∗∗∗ 2.707∗∗∗

(6.298) (6.401) (7.968) (8.184)
Concern –1.693∗∗∗ –1.691∗∗∗ –1.344∗∗∗ –1.333∗∗∗

(–20.961) (–20.936) (–16.569) (–16.426)
Cashflow –0.724∗∗∗ –0.702∗∗∗ –1.365∗∗∗ –1.371∗∗∗

(–2.760) (–2.673) (–5.347) (–5.372)
Inv 0.510∗ 0.516∗ 0.948∗∗∗ 0.983∗∗∗

(1.696) (1.718) (3.229) (3.349)
Fixed 0.194 0.212 0.573∗∗∗ 0.679∗∗∗

(0.930) (1.012) (2.847) (3.340)
Growth –0.553∗∗∗ –0.544∗∗∗ –0.588∗∗∗ –0.580∗∗∗

(–12.684) (–12.401) (–13.841) (–13.623)
dualrole 0.208∗∗∗ 0.219∗∗∗ 0.218∗∗∗ 0.220∗∗∗

(4.203) (4.393) (4.469) (4.515)
Constant 7.160∗∗∗ 7.040∗∗∗ 5.629∗∗∗ 5.465∗∗∗

(8.573) (8.406) (6.898) (6.688)
Firm FE YES YES YES YES
Year FE YES YES YES YES
N 26,177 26,177 26,177 26,177
R2 0.129 0.162 0.153 0.154
Note: t statistics in parentheses, ***, and * represent significant at the 1%
and 10% levels, respectively.

process. By contrast, our paper focuses on CPU percep-
tion as a subjective and firm-specific factor, an area that
has been underexplored in the current research. Under-
standing how firms’ perceptions of CPU affect green in-
vestments is crucial, as the dynamic nature of the business
environment and inter-firm differences lead to heterogene-
ity in how climate policy intentions are perceived, which in
turn influences corporate decisions. Our findings indicate
that heightened CPU perception prompts firms to adopt a
more conservative strategy, thereby constraining green in-
vestments.

Second, departing from existing studies that rely on
simple word frequency counts from annual reports and
MD&A sections (Su et al., 2024a; Sun et al., 2024b), this
paper employs the BERT model to measure CPU percep-
tion. This advanced deep learning method, which combines
pre-training and fine-tuning, introduces context-aware se-
mantic understanding to identify sentences related to CPU
perception precisely. It overcomes the limitation of tradi-
tional lexicon-based methods, which often fail to distin-
guish between semantic relevance and contextual intent,
thereby providing a more accurate and nuanced measure of
corporate CPU perception.
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Table 8. Non-linear and asymmetric effects of CPU
perception on green investments.

(1) (2)
GI GI

CPUP ≤2.031 –0.057∗∗

(–2.406)
2.031 < CPUP ≤ 2.936 –0.094∗∗∗

(–3.080)
CPUP >2.936 –0.159∗∗∗

(–6.617)
CPUP_Up –0.018∗∗∗

(–3.406)
CPUP_Down 0.139

(1.402)
Size –0.440∗∗∗ –0.031

(–19.461) (–0.809)
Lev –0.846∗∗∗ –2.026∗∗∗

(–6.211) (–12.846)
Tobin 3.088∗∗∗ –9.187∗∗∗

(3.267) (–12.674)
ROE –0.848∗∗ 2.107∗∗∗

(–2.540) (6.252)
Concern –0.797∗∗∗ –1.693∗∗∗

(–14.712) (–20.953)
Cashflow –1.553∗∗∗ –0.719∗∗∗

(–4.374) (–2.742)
Inv –0.889∗∗∗ 0.546∗

(–5.676) (1.819)
Fixed –1.368∗∗∗ 0.153

(–12.132) (0.731)
Growth 0.163∗∗∗ –0.551∗∗∗

(3.967) (–12.626)
dualrole –0.252∗∗∗ 0.211∗∗∗

(–4.367) (4.262)
Constant 11.969∗∗∗ –0.031

(22.903) (–0.809)
Firm FE YES YES
Year FE YES YES
N 26,177 20,755
R2 0.078 0.129
Note: t statistics in parentheses, ***, **, and * represent
significant at the 1%, 5% and 10% levels, respectively.

Third, this study extends institutional theory by re-
vealing the significant moderating role of cultural context
in the relationship between CPU perception and corporate
green investments. Differing from prior literature that di-
rectly examines the impact of formal institutional factors
on green investments (Chu et al., 2018; Tina Dacin et al.,
2002), our research incorporates Confucian and Western
cultures as informal institutions and explores their moderat-
ing effects. The analysis reveals that Confucian culture am-
plifies the adverse impact of CPU perception on GI, while
Western culture mitigates it. This finding not only sheds

light on cultural variation in firms’ strategic responses un-
der uncertainty but also deepens the theoretical understand-
ing of the boundary conditions of institutional theory.

Despite its contributions, this study has several limi-
tations. First, although we develop a micro-level measure
of corporate CPU perception, we lack other available met-
rics for cross-validation. Future research could develop al-
ternative and innovative measures to corroborate our find-
ings. Second, due to data availability, our sample is lim-
ited to publicly listed companies, thus excluding small and
medium-sized enterprises (SMEs) and startups. Given their
lower resilience, these firms may exhibit greater sensitiv-
ity to climate policy changes, an issue that warrants further
empirical exploration. Third, the variation of CPU across
different economies may limit the generalizability of our re-
sults. Future research could extend the analysis to a cross-
country setting to gain a more comprehensive understand-
ing of the economic consequences of corporate CPU per-
ception.

Availability of Data and Materials
All data reported in this paper will be shared by the

corresponding author upon reasonable request.

Author Contributions
MF: Writing-original draft, Visualization, Software,

Methodology, Investigation, Data curation. RC: Concep-
tion, Data curation. JL: Conception, Investigation, Method-
ology, Writing-review & editing. All authors contributed to
editorial changes in the manuscript. All authors read and
approved the final manuscript. All authors have partici-
pated sufficiently in the work and agreed to be accountable
for all aspects of the work.

Acknowledgment
The authors are extremely grateful to the anonymous

reviewer for invaluable comments and suggestions.

Funding
This research received no external funding.

Conflict of Interest
The authors declare no conflict of interest.

Declaration of AI and AI-Assisted
Technologies in the Writing Process

During the preparation of this work the authors used
ChatGPT-3.5 in order to check spelling and grammar. After
using this tool, the authors reviewed and edited the content
as needed and take full responsibility for the content of the
publication.

15

https://www.imrpress.com


References
Aggarwal R, Faccio M, Guedhami O, Kwok CC. Culture and
finance: An introduction. Journal of Corporate Finance. 2016;
41: 466–474. https://doi.org/10.1016/j.jcorpfin.2016.09.011

Ahsan T, Mirza SS, Al-Gamrh B, Bin-Feng C, Rao ZUR. How
to deal with policy uncertainty to attain sustainable growth:
the role of corporate governance. Corporate Governance: The
International Journal of Business in Society. 2021; 21: 78–91.
https://doi.org/10.1108/CG-04-2020-0121

Atkin T, Gilinsky Jr A, Newton SK. Environmental strategy:
does it lead to competitive advantage in the US wine indus-
try? International Journal of Wine Business Research. 2012;
24: 115–133. https://doi.org/10.1108/17511061211238911

Bai D, Du L, Xu Y, Abbas S. Climate policy uncertainty and
corporate green innovation: Evidence from Chinese A-share
listed industrial corporations. Energy Economics. 2023; 127:
107020. https://doi.org/10.1016/j.eneco.2023.107020

Bai G, Elyasiani E. Bank stability and managerial compensa-
tion. Journal of Banking & Finance. 2013; 37: 799–813.
https://doi.org/10.1016/j.jbankfin.2012.10.026

Bai W, Johanson M, Oliveira L, Ratajczak-Mrozek M, Fran-
cioni B. Where business networks and institutions meet: In-
ternationalization decision-making under uncertainty. Jour-
nal of International Management. 2022; 28: 100904.
https://doi.org/10.1016/j.intman.2021.100904

Bardos KS, Mishra DR, Somé HY. Firm-level climate sen-
timents, climate politics and implied cost of equity cap-
ital. Journal of Corporate Finance. 2025; 89: 102846.
https://doi.org/10.1016/j.jcorpfin.2025.102846

Barnett M, Brock W, Hansen LP. Pricing uncertainty induced by
climate change. The Review of Financial Studies. 2020; 33:
1024–1066. https://doi.org/10.1093/rfs/hhz144

Bernanke BS. Irreversibility, uncertainty, and cyclical invest-
ment. TheQuarterly Journal of Economics. 1983; 98: 85–106.
https://doi.org/10.2307/1885568

Bloom N. Fluctuations in uncertainty. Journal of
Economic Perspectives. 2014; 28: 153–176.
https://doi.org/10.1257/jep.28.2.153

Bloom N. The impact of uncertainty shocks. Econometrica.
2009; 77: 623–685. https://doi.org/10.3982/ECTA6248

Chaudhry N, Veld C. Political uncertainty and invest-
ments by private and state‐owned enterprises. In-
ternational Review of Finance. 2023; 23: 584–614.
https://doi.org/10.1111/irfi.12410

Chen J, Geng Y, Liu R. Carbon emissions trading and corporate
green investment: The perspective of external pressure and
internal incentive. Business Strategy and the Environment.
2023; 32: 3014–3026. https://doi.org/10.1002/bse.3284

Chen T, Kung JK, Ma C. Long live Keju! The persistent effects
of China’s civil examination system. The Economic Journal.
2020; 130: 2030–2064. https://doi.org/10.1093/ej/ueaa043

Chen Y, Singhal V, Zhu Q. Environmental policies and finan-
cial performance: stock market reaction to firms for their
proactive environmental practices recognized by governmen-

tal programs. Business Strategy and the Environment. 2021;
30: 1548–1562. https://doi.org/10.1002/bse.2693

Cheng S, Chen Y, Wang K, Jia L. Climate policy uncertainty
influences carbon emissions in the semiconductor industry.
International Journal of Production Economics. 2024; 278:
109436. https://doi.org/10.1016/j.ijpe.2024.109436

Chu Z, Xu J, Lai F, Collins BJ. Institutional theory and envi-
ronmental pressures: The moderating effect of market un-
certainty on innovation and firm performance. IEEE Trans-
actions on Engineering Management. 2018; 65: 392–403.
https://doi.org/10.1109/TEM.2018.2794453

Chung CY, Kim I, Yang R. Are Environmentally Sensitive
Firms More Likely to Release Corporate Environmental Dis-
closures? Evidence From Environmental Risk Management.
Business Strategy and the Environment. 2025; 34: 3338-
3359. https://doi.org/10.1002/bse.4158

Cui J, Dai J, Wang Z, Zhao X. Does Environmental Regulation
Induce Green Innovation? A Panel Study of Chinese Listed
Firms. Technological Forecasting and Social Change. 2022;
176: 121492. https://doi.org/10.1016/j.techfore.2022.121492

Curtin PA, Gaither TK. International public relations: Negoti-
ating culture, identity, and power. Sage Publications: USA.
2007.

Dai Y, Wang Y, Li R. Overcoming the “diversification trap”:
firm investment decisions and innovation under policy uncer-
tainty. International Review of Economics & Finance. 2024;
91: 492–504. https://doi.org/10.1016/j.iref.2024.01.024

Dai Z, Zhang X. Climate policy uncertainty and risks
taken by the bank: Evidence from China. Interna-
tional Review of Financial Analysis. 2023; 87: 102579.
https://doi.org/10.1016/j.irfa.2023.102579

Dangelico RM. Green product innovation: Where we are and
where we are going. Business Strategy and the Environment.
2016; 25: 560–576. https://doi.org/10.1002/bse.1886

Denison CA, Farrell AM, Jackson KE. Managers’ incorpora-
tion of the value of real options into their long‐term in-
vestment decisions: an experimental investigation. Con-
temporary Accounting Research. 2012; 29: 590–620.
https://doi.org/10.1111/j.1911-3846.2011.01116.x

Devlin J, Chang MW, Lee K, Toutanova K. BERT: Pre-training
of deep bidirectional transformers for language understand-
ing. Proceedings of the 2019 Conference of the North Ameri-
can Chapter of the Association for Computational Linguistics:
Human Language Technologies, Volume 1 (Long and Short
Papers). 2019; 4171–4186. https://doi.org/10.18653/v1/N19-
1423

Ding Q, Huang J, Chen J. Does digital finance matter for cor-
porate green investment? Evidence from heavily polluting
industries in China. Energy Economics. 2023; 117: 106476.
https://doi.org/10.1016/j.eneco.2022.106476

Dixit AK, Pindyck RS. Investment under uncertainty. Princeton
University Press: USA. 1994.

Efrat K. The direct and indirect impact of culture
on innovation. Technovation. 2014; 34: 12–20.
https://doi.org/10.1016/j.technovation.2013.08.003

16

https://www.imrpress.com


Elsby MW. Evaluating the economic significance of downward
nominal wage rigidity. Journal ofMonetary Economics. 2009;
56: 154–169. https://doi.org/10.1016/j.jmoneco.2008.12.003

Fan X. The Paris Agreement and firms’ carbon informa-
tion disclosure: Honesty or catering? International Re-
view of Economics & Finance. 2025; 99: 103988.
https://doi.org/10.1016/j.iref.2025.103988

Feng X, Zhao Y, Yan R. Does carbon emission trad-
ing policy has emission reduction effect?—An empirical
study based on quasi-natural experiment method. Jour-
nal of Environmental Management. 2024; 351: 119791.
https://doi.org/10.1016/j.jenvman.2023.119791

Fischer C, Sterner T. Climate policy, uncertainty, and the
role of technological innovation. Journal of Public Economic
Theory. 2012; 14: 285–309. https://doi.org/10.1111/j.1467-
9779.2011.01543.x

Fuss S, Johansson DJA, Szolgayova J, Obersteiner M. Impact
of climate policy uncertainty on the adoption of electricity
generating technologies. Energy Policy. 2009; 37: 733–743.
https://doi.org/10.1016/j.enpol.2008.10.022

Gao L, Han J, Pan Z, Zhang H. Individualistic CEO
and corporate innovation: Evidence from US fron-
tier culture. Research Policy. 2023; 52: 104852.
https://doi.org/10.1016/j.respol.2023.104852

Gavriilidis K. Measuring Climate Policy Uncertainty. SSRN
Journal. 2021. https://doi.org/10.2139/ssrn.3847388

Gulen H, Ion M. Policy Uncertainty and Corporate Invest-
ment. The Review of Financial Studies. 2016; 29: 523–564.
https://doi.org/10.1093/rfs/hhv050

Hambrick DC. Upper echelons theory: An update.
Academy of Management Review. 2007; 32: 334–343.
https://doi.org/10.5465/amr.2007.24345254

Han GK, Zhang A. Starbucks is forbidden in the Forbidden City:
Blog, circuit of culture and informal public relations cam-
paign in China. Public Relations Review. 2009; 35: 395–401.
https://doi.org/10.1016/j.pubrev.2009.07.004

He J, Xue H, Yang W, Zhong Y, Fan B. Green credit
policy and corporate green innovation. International Re-
view of Economics & Finance. 2025; 99: 104031.
https://doi.org/10.1016/j.iref.2025.104031

Helper S, Gray JV, Hughes MM, Roman AV. Public policy and
operations management. Journal of Operations Management.
2021; 67: 780–802. https://doi.org/10.1002/joom.1160

Hofstede G. Culture and organizations. International Stud-
ies of Management & Organization. 1980; 10: 15–41.
https://doi.org/10.1080/00208825.1980.11656300

Hong NTH, Kien PT, Linh HG, Thanh NVH, Tuan NL, Anh
PD. Do climate policy uncertainty and economic policy un-
certainty promote firms’ green activities? Evidence from an
emerging market. Cogent Economics & Finance. 2024; 12:
2307460. https://doi.org/10.1080/23322039.2024.2307460

Hu Y, Bai W, Farrukh M, Koo CK. How does environmen-
tal policy uncertainty influence corporate green investments?
Technological Forecasting and Social Change. 2023; 189:

122330. https://doi.org/10.1016/j.techfore.2023.122330

Huang H, Mbanyele W, Wang F, Song M, Wang Y. Climbing
the quality ladder of green innovation: Does green finance
matter? Technological Forecasting and Social Change. 2022;
184: 122007. https://doi.org/10.1016/j.techfore.2022.122007

Huo M, Li C, Liu R. Climate policy uncertainty and corpo-
rate green innovation performance: From the perspectives of
organizational inertia and management internal characteris-
tics. Managerial and Decision Economics. 2024; 45: 34–53.
https://doi.org/10.1002/mde.3981

Husain S, Sohag K, Wu Y. The response of green
energy and technology investment to climate pol-
icy uncertainty: An application of twin transitions
strategy. Technology in Society. 2022; 71: 102132.
https://doi.org/10.1016/j.techsoc.2022.102132

Imran M, Jijian Z, Sharif A, Magazzino C. Evolving waste man-
agement: The impact of environmental technology, taxes,
and carbon emissions on incineration in EU countries. Jour-
nal of Environmental Management. 2024; 364: 121440.
https://doi.org/10.1016/j.jenvman.2024.121440

Ioannou I, Serafeim G. The impact of corporate social responsi-
bility on investment recommendations: Analysts’ perceptions
and shifting institutional logics. Strategic Management Jour-
nal. 2015; 36: 1053–1081. https://doi.org/10.1002/smj.2268

Jain T, Jamali D. Looking Inside the Black Box: The Effect
of Corporate Governance on Corporate Social Responsibil-
ity. Corporate Governance: An International Review. 2016;
24: 253–273. https://doi.org/10.1111/corg.12154

Jia J, Li Z. Does external uncertainty matter in corporate sustain-
ability performance? Journal of Corporate Finance. 2020; 65:
101743. https://doi.org/10.1016/j.jcorpfin.2020.101743

Julio B, Yook Y. Political Uncertainty and Corporate Invest-
ment Cycles. The Journal of Finance. 2012; 67: 45–83.
https://doi.org/10.1111/j.1540-6261.2011.01707.x

Li J, Kong T, Gu L. The impact of climate policy un-
certainty on green innovation in Chinese agricultural en-
terprises. Finance Research Letters. 2024a; 62: 105145.
https://doi.org/10.1016/j.frl.2024.105145

Li R, Xu G, Ramanathan R. The impact of environmen-
tal investments on green innovation: An integration of
factors that increase or decrease uncertainty. Business
Strategy and the Environment. 2022; 31: 3388–3405.
https://doi.org/10.1002/bse.3090

Li X, Su CW. Evaluating the impact of multiple un-
certainty shocks on China’s airline stocks volatil-
ity: A novel joint quantile perspective. Journal of
Air Transport Management. 2024b; 121: 102688.
https://doi.org/10.1016/j.jairtraman.2024.102688

Li Y, Yao X. Confucian Culture, Climate Risk, and Corporate
Environmental Information Disclosure Quality: Evidence
from China. Journal of Business Ethics. 2025; 199: 603–625.
https://doi.org/10.1007/s10551-024-05845-2

Li Y, Zahra S A. Formal institutions, culture, and
venture capital activity: A cross-country analysis.
Journal of Business Venturing. 2012; 27: 95–111.

17

https://www.imrpress.com


https://doi.org/10.1016/j.jbusvent.2010.06.003

Liu W, McKibbin WJ, Morris AC, Wilcoxen PJ. Global
economic and environmental outcomes of the Paris
Agreement. Energy Economics. 2020; 90: 104838.
https://doi.org/10.1016/j.eneco.2020.104838

Liu X, Cifuentes-Faura J, Wang C, Wang L. Can green
finance policy reduce corporate carbon emissions?
Evidence from a quasi-natural experiment in China.
The British Accounting Review. 2024; 56: 101540.
https://doi.org/10.1016/j.bar.2024.101540

Ma J, Hu Q, Shen W, Wei X. Does the low-carbon city pilot
policy promote green technology innovation? Based on green
patent data of Chinese A-share listed companies. International
Journal of Environmental Research and Public Health. 2021;
18: 3695. https://doi.org/10.3390/ijerph18073695

Ma YR, Liu Z, Ma D, Zhai P, Guo K, Zhang D, Ji Q. A
news-based climate policy uncertainty index for China. Sci-
entific Data. 2023; 10: 881. https://doi.org/10.1038/s41597-
023-02817-5

Malik TH. Culturally imprinted anxiety and the
itinerary of clinical trial projects for its manage-
ment. Cross-Cultural Research. 2021; 55: 148–178.
https://doi.org/10.1177/1069397120967309

McMullen JS, Shepherd DA. Entrepreneurial action and the
role of uncertainty in the theory of the entrepreneur.
Academy of Management Review. 2006; 31: 132–152.
https://doi.org/10.5465/amr.2006.19379628

Meijer ISM, Hekkert MP, Koppenjan JFM. The influence of
perceived uncertainty on entrepreneurial action in emerging
renewable energy technology; biomass gasification projects
in the Netherlands. Energy Policy. 2007; 35: 5836–5854.
https://doi.org/10.1016/j.enpol.2007.07.009

Milliken FJ. Three Types of Perceived Uncertainty about the
Environment: State, Effect, and Response Uncertainty.
The Academy of Management Review. 1987; 12: 133.
https://doi.org/10.2307/257999

Niu S, Zhang J, Luo R, Feng Y. How does climate
policy uncertainty affect green technology innova-
tion at the corporate level? New evidence from
China. Environmental Research. 2023; 237: 117003.
https://doi.org/10.1016/j.envres.2023.117003

North DC. Structure and performance: The task of economic
history. Journal of Economic Literature. 1978; 16: 963–978.

Pan X, Mangla SK, Song M, Vrontis D. Climate policy un-
certainty and entrepreneur eco-investment behavior for green
Growth Moderate effect analysis of twin transition. IEEE
Transactions on Engineering Management. 2024; 71: 8459-
8468. https://doi.org/10.1109/TEM.2024.3383475

Pan Y, Shroff N, Zhang P. The dark side of audit market com-
petition. Journal of Accounting and Economics. 2023; 75:
101520. https://doi.org/10.1016/j.jacceco.2022.101520

Panousi V, Papanikolaou D. Investment, idiosyncratic risk, and
ownership. The Journal of Finance. 2012; 67: 1113–1148.
https://doi.org/10.1111/j.1540-6261.2012.01743.x

Patten DM. The accuracy of financial report projections of fu-
ture environmental capital expenditures: A research note. Ac-
counting, Organizations and Society. 2005; 30: 457–468.
https://doi.org/10.1016/j.aos.2004.06.001

Peng D, Colak G, Shen J. Lean against the wind: The effect
of policy uncertainty on a firm’s corporate social responsibil-
ity strategy. Journal of Corporate Finance. 2023; 79: 102376.
https://doi.org/10.1016/j.jcorpfin.2023.102376

Qin M, Wan Y, Dou J, Su C W. Artificial intel-
ligence: intensifying or mitigating unemploy-
ment? Technology in Society. 2024; 79: 102755.
https://doi.org/10.1016/j.techsoc.2024.102755

Ren X, Zhang X, Yan C, Gozgor G. Climate policy un-
certainty and firm-level total factor productivity: Evi-
dence from China. Energy Economics. 2022; 113: 106209.
https://doi.org/10.1016/j.eneco.2022.106209

Schmitt A, Rosing K, Zhang SX, Leatherbee M. A Dy-
namic Model of Entrepreneurial Uncertainty and Busi-
ness Opportunity Identification: Exploration as a Media-
tor and Entrepreneurial Self-Efficacy as a Moderator. En-
trepreneurship Theory and Practice. 2018; 42: 835–859.
https://doi.org/10.1177/1042258717721482

Shane S. Cultural influences on national rates of innova-
tion. Journal of Business Venturing. 1993; 8: 59–73.
https://doi.org/10.1016/0883-9026(93)90011-S

Shao Y, Xu K. Be cautious or win in danger? Firms’
economic policy uncertainty perception and green technol-
ogy innovation. Asia Pacific Journal of Management. 2024.
https://doi.org/10.1007/s10490-023-09944-y

Song XY, Su CW, Qin M. How geopolitical risk affects the mar-
ket performance of airline stocks? Transport Policy. 2025;
165: 103778. https://doi.org/10.1016/j.tranpol.2025.103778

Song Y, Dong J. Impact of climate policy uncertainty on cor-
porate green investment: examining the moderating role of
financing constraints. Frontiers in Marine Science. 2024; 11:
1456079. https://doi.org/10.3389/fmars.2024.1456079

Su CW, Liu X, Vătavu S, Peculea AD. Will peer-to-peer online
lending affect the effectiveness of monetary policy? Techno-
logical and Economic Development of Economy. 2025a; 31:
1–22. https://doi.org/10.3846/tede.2024.19334

Su CW, Song XY, Dou J, Qin M. Fossil fuels or re-
newable energy? The dilemma of climate policy
choices. Renewable Energy. 2025b; 238: 121950.
https://doi.org/10.1016/j.renene.2024.121950

Su CW, Wei S, Wang Y, Tao R. How does climate pol-
icy uncertainty affect the carbon market? Technologi-
cal Forecasting and Social Change. 2024a; 200: 123155.
https://doi.org/10.1016/j.techfore.2023.123155

Su CW, Yang S, Peculea A D, Biţoiu T I, Qin M. Energy imports
in turbulent eras: Evidence from China. Energy. 2024b; 306:
132586.

Sun G, Fang J, Li T, Ai Y. Effects of climate policy uncer-
tainty on green innovation in Chinese enterprises. Interna-
tional Review of Financial Analysis. 2024a; 91: 102960.
https://doi.org/10.1016/j.irfa.2023.102960

18

https://www.imrpress.com


Sun H, Bai T, Liu Z. Perceived policy uncertainty and enter-
prise greenwashing risk. Finance Research Letters. 2024b; 69:
106148. https://doi.org/10.1016/j.frl.2024.106148

Teeter P, Sandberg J. Constraining or enabling green capa-
bility development? How policy uncertainty affects or-
ganizational responses to flexible environmental regula-
tions. British Journal of Management. 2017; 28: 649–665.
https://doi.org/10.1111/1467-8551.12188

Tina DacinM, Goodstein J, Richard ScottW. Institutional theory
and institutional change: Introduction to the special research
forum. Academy of Management Journal. 2002; 45: 45–56.
https://doi.org/10.5465/amj.2002.6283388

Trigeorgis L, Reuer J J. Real options theory in strategic man-
agement. Strategic Management Journal. 2017; 38: 42–63.
https://doi.org/10.1002/smj.2593

Xu K, Shao Y, Hu Y. Responding to perceived environ-
mental policy uncertainty with green technological
innovation engagement: Evidence from a text-based
measure. Energy Economics. 2025; 142: 108162.
https://doi.org/10.1016/j.eneco.2024.108162

Yu J, Shi X, Guo D, Yang L. Economic policy uncertainty
(EPU) and firm carbon emissions: evidence using a China
provincial EPU index. Energy Economics. 2021; 94: 105071.
https://doi.org/10.1016/j.eneco.2020.105071

Zhang D, Zhao Z, Lau C K M. Sovereign ESG and corporate
investment: New insights from the United Kingdom. Techno-
logical Forecasting and Social Change. 2022; 183: 121899.
https://doi.org/10.1016/j.techfore.2022.121899

Zhang Z, Sun B. Firms’ perceived trade policy uncer-
tainty and management’s disclosure strategies: Evidence
from financial statement comparability. Research in In-
ternational Business and Finance. 2025; 75: 102716.
https://doi.org/10.1016/j.ribaf.2024.102716

Zhang Z, Yang L, Peng X, Liao Z. Overseas imprints re-
flected at home: Returnee CEOs and corporate green innova-
tion. Asian Business & Management. 2023; 22: 1328–1368.
https://doi.org/10.1057/s41291-022-00207-0

Zhong Q, Zhang Q, Yang J. Can artificial intelligence em-
power energy enterprises to cope with climate policy
uncertainty? Energy Economics. 2025; 141: 108088.
https://doi.org/10.1016/j.eneco.2024.108088

Zhong X, Ren G. Independent and joint effects of CSR and
CSI on the effectiveness of digital transformation for transi-
tion economy firms. Journal of Business Research. 2023; 156:
113478. https://doi.org/10.1016/j.jbusres.2022.113478

Zhou H, Zhang X, Ruan R. Firm’s perception of eco-
nomic policy uncertainty and corporate innovation efficiency.
Journal of Innovation & Knowledge. 2023; 8: 100371.
https://doi.org/10.1016/j.jik.2023.100371

19

https://www.imrpress.com

	1. Introduction
	2. Literature Review
	2.1 Policy Changes and Corporate Behavior
	2.2 Policy Uncertainty and Green Investments

	3. Hypothesis Development
	3.1 CPU Perception and Green Investments
	3.2 Moderation Analysis 
	3.2.1 The Moderating Effect of Confucian Culture
	3.2.2 The Moderating Effect of Western Culture


	4. Data and Methodology
	4.1 Data Sources and Sample Selection
	4.2 Definition of Variables
	4.2.1 Independent Variable 
	4.2.2 Dependent Variable 
	4.2.3 Moderator Variables 
	4.2.4 Control Variables

	4.3 Model Specifications

	5. Empirical Results
	5.1 Descriptive Statistics
	5.2 Results of the Main Model
	5.3 Robustness Tests
	5.3.1 Alternative Measurement
	5.3.2 Adding Control Variables
	5.3.3 Endogeneity Issues

	5.4 The Roles of Confucian Culture and Western Culture: Tests of H2 and H3
	5.5 Non-Linear and Asymmetric Effects of CPU Perception on Green Investments

	6. Conclusions and Discussion
	Availability of Data and Materials
	Author Contributions
	Acknowledgment
	Funding
	Conflict of Interest
	Declaration of AI and AI-Assisted Technologies in the Writing Process
	References

