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Abstract

As climate-related risks pose a serious threat to corporate economic activities, a growing
number of firms are recognizing the need to take action to address climate change. Drawing
on the attention-based view and legitimacy theory, we investigated how CEO temporal
focus congruence influences corporate carbon emission performance and the moderating
role of CEO power. Analyzing a sample of 2191 Chinese A-share manufacturing listed firms
from 2010 to 2022 and employing polynomial regression with response surface analysis,
we find that congruence between CEO past and future focus enhances carbon emission
performance more effectively than incongruence, and this effect is more pronounced when
CEOs are highly focused on both the past and the future. Moreover, CEO power reinforces
the positive effect of CEO temporal focus congruence. These effects are particularly pro-
nounced in non-state-owned enterprises, high-tech firms, and eastern China. Our findings
contribute to the literature on temporal focus, the attention-based view, and corporate sus-
tainability by highlighting the importance of CEO temporal cognition in shaping corporate
responses to climate change.

Keywords: attention-based view; legitimacy theory; CEO temporal focus; temporal con-
gruence; corporate carbon emission performance; CEO power

1. Introduction
Climate change is one of the most pressing global challenges of our era, and its esca-

lating threats are profoundly reshaping corporate operations [1]. In this context, growing
pressure from regulators, investors, consumers, and other stakeholders has pushed firms
toward adopting strategies aimed at reducing carbon emissions [2–4]. Consequently, en-
hancing corporate carbon emission performance (CEP) has become a critical strategic
imperative [5]. Hisense, a leading Chinese multinational home appliance manufacturer,
aims to achieve operational carbon neutrality by 2050. Corporate carbon emissions man-
agement requires long-term strategic planning and ongoing initiatives that largely depend
on CEOs’ decision-making processes [6]. CEOs who focus on past experiences and future
trends influence resource allocation and the balance between short- and long-term interests,
profoundly impacting the firm’s carbon footprint.

While existing empirical management studies on temporal focus and corporate carbon
emissions have made important contributions, there are shortcomings in at least two
respects. First, research on carbon emissions has primarily focused on external perspectives,
emphasizing the influence of institutional pressure and stakeholder expectations [3,4,7].
Although a few studies have examined the impact of executive characteristics such as
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gender, regulatory focus, and social networks [8–10], few have directly linked CEO temporal
focus to corporate carbon emissions. Second, most studies focus on the impact of a single
temporal orientation on corporate sustainability [11,12]. When CEOs simultaneously
focus on both the past and future, they not only mitigate the inherent limitations of a
single time focus but may also generate synergistic advantages [13–15]. Nevertheless,
our understanding of how CEO temporal focus combinations influence carbon emissions
is limited.

To fill these gaps, we investigate how the (in)congruence between CEO past and
future focus shapes carbon emission performance. Furthermore, CEO attention allocation
is shaped by organizational structure [16]. As a structural element, CEO power directly
shapes the prioritization of strategic issues, resource allocation authority, and capacity
for decision implementation [17,18]. Therefore, we explored the moderating role of CEO
power in this relationship. Based on this, we ask the following: (1) How does CEO past and
future focus congruence (vs. incongruence) affect corporate carbon emission performance,
and does high-level congruence outperform low-level congruence? (2) How does CEO
power condition the extent to which temporal focus congruence is translated into carbon
mitigation action?

Drawing upon the attention-based view [16] and legitimacy theory [19], we pro-
pose that the congruence of CEO past and future foci influences carbon emission perfor-
mance through two mechanisms. Internally, it enables CEOs to effectively identify climate
risks and opportunities, optimize long-term resource allocation, and promote substantive
emission-reduction actions. Externally, it helps firms gain stakeholder recognition and
secure environmental legitimacy, thus creating favorable external conditions for sustained
decarbonization efforts. Moreover, under conditions of congruence, we posit that high-level
congruence engenders superior CEP compared with low-level congruence. Critically, the
translation of temporal focus congruence into organizational carbon reduction actions is
highly contingent on a CEO’s level of power within the organization. When CEO power is
substantial, high-level congruence can be more effectively translated into organizational ac-
tion, significantly enhancing the CEP. Conversely, when CEO power is limited, the positive
effect of congruence on carbon performance significantly diminishes.

This study contributes to the literature in several ways. First, our findings expand
research on temporal focus. Unlike prior studies that predominantly examine a single
temporal focus [12], we demonstrate that CEOs who attend to both the past and future are
more conducive to enhancing CEP. Second, our results enrich the micro-level cognitive foun-
dation of carbon emissions antecedents. While the existing literature largely investigates
external drivers [7], we adopt a temporal perspective to reveal how CEO temporal attention
shapes CEP. Third, grounded in the attention-based view and legitimacy theory, we explain
how temporal focus congruence influences carbon emission performance through two
mechanisms. This not only advances theoretical dialogue but also provides a foundation
for future research. Finally, our study offers practical guidance to CEOs and firms seeking
to reduce emissions. When sufficiently empowered, CEOs can more effectively achieve
their corporate environmental responsibility goals by balancing their temporal attention.

2. Theoretical Background and Hypotheses
2.1. Theoretical Background

The attention-based view posits that executive attention, as a scarce resource, critically
shapes corporate decision-making behavior [16]. This process can be viewed as noticing,
interpreting, and acting on the information. As a firm’s strategic decision maker, the CEO’s
attentional focus determines which strategic issues and solutions gain prominence and
shape corresponding organizational responses [20–24]. In the context of a low-carbon
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transition, carbon emissions have emerged as a vital strategic concern for firms [5]. CEO
temporal focus, as a form of attention allocation across temporal dimensions, affects
the intensity of attention, interpretive framing, and responsive actions toward carbon
emission issues.

Legitimacy theory posits that, within an institutional environment shaped by social
norms, values, and belief systems, firms obtain legitimacy only when their actions are
perceived as appropriate and desirable. In other words, stakeholders must recognize and
accept firm behavior [19]. In the context of climate change, carbon emissions reduction has
become a central vehicle through which firms acquire environmental legitimacy. CEOs’
attention allocation influences whether firms effectively respond to the pressure [12]. A
past focus helps review historical carbon performance, while a future focus guides long-
term low-carbon planning. When CEOs integrate past and future focus, they can translate
legitimacy expectations into coherent strategies.

2.2. Literature Review

Existing research has systematically examined the determinants of corporate carbon
emissions at three levels: the external environment, organization, and individual. At the
external level, factors such as institutional pressure [3], government subsidies [25], and
climate policy uncertainty [7] influence corporate emission reduction behaviors through
regulatory constraints and market incentives. At the organizational level, corporate climate
governance [26], board diversity [27], and artificial intelligence [28] play critical roles in
shaping carbon emission decisions. At the individual level, prior studies have focused
on CEO characteristics and cognitive orientations (e.g., female CEOs and CEO regulatory
focus), suggesting that top managers’ perceptions and interpretations of environmental
pressures exert a significant influence on corporate emission reduction decisions [8,9].
However, this literature has largely overlooked temporal attention allocation as a cognitive
factor influencing corporate carbon emissions.

Early research on CEO temporal focus primarily concentrated on the effects of a single
temporal focus on strategy formulation and implementation [29–32]. These studies define
CEO temporal focus as the extent to which CEOs orient their attention toward the past,
present, or future [33,34]. Specifically, past focus (PA) reflects a concern for previous events,
enabling CEOs to review strategies, analyze historical data, and draw lessons [35]. However,
excessive emphasis on the past can lead to conservatism and resistance to innovative
strategies [36]. Conversely, future focus (FU) emphasizes trends, opportunities, and threats,
and encourages proactive strategy development and innovation [37]. Nevertheless, CEOs
who focus overly on the future may neglect experiential learning and exhibit excessive
optimism regarding future decisions. Building on this line of work, Back et al. [38], drawing
on paradox theory, argue that past and future foci can coexist within individuals, and
that each entails distinct strengths and limitations. Their findings show that CEOs who
simultaneously attend to the past and future are more likely to facilitate strategic change.
As sustainability issues have gained increasing prominence, research on temporal focus
has extended to the environmental domain. Prior studies indicate that CEO future focus
significantly promotes sustainability initiatives, whereas past and present focus exert
inhibitory effects [11,12]. However, these studies have largely examined the effects of single
temporal foci on sustainability outcomes and neglected the role of different configurations
of temporal focus. Accordingly, we aim to investigate how combinations of past and future
focus influences corporate carbon reduction.
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2.3. Hypotheses Development
2.3.1. CEO Temporal Focus Congruence and Corporate Carbon Emission Performance

Drawing on the attention-based view and legitimacy theory, we contend that the
congruence between CEO past and future focus affects corporate carbon emissions through
two complementary pathways. On the one hand, such congruence mitigates manage-
rial short-termism and improves the allocation of strategic resources, thereby fostering
sustained carbon reduction efforts. On the other hand, the congruence facilitates stake-
holder recognition and environmental legitimacy, ultimately leading to superior carbon
emissions performance.

CEOs exhibiting congruent past and future foci simultaneously are better positioned
to integrate historical experiences with future trends, mitigating the limitations of a single
temporal perspective [38]. When confronted with environmental issues, they will not
only pay attention to lessons learned from prior efforts in energy efficiency and pollution
treatment, but also allocate attention to emerging trends in green industrial transformation
and the growing demand for low-carbon products. This comprehensive cognition helps
reduce susceptibility to myopic decision making, enabling the precise assessment of climate-
related risks and opportunities. It encourages sustained resource allocation for emission
reduction activities with long-term benefits, providing intrinsic motivation for continuous
carbon reduction [39]. For instance, in CATL, a leading firm in China’s new energy industry,
the CEO has integrated past technological experience with forward-looking industry trends
to sustain investment in low-carbon technologies and green manufacturing. Moreover,
strategic coherence between the CEO’s past actions and future commitments sends credible
and responsible signals to external stakeholders (e.g., investors, regulators, and the public).
Such coherence strengthens environmental legitimacy, reduces the risk of greenwashing
accusations, and facilitates access to critical legitimacy resources such as green financing and
policy support. In turn, these external resources alleviate short-term performance pressures
on CEOs, enabling a greater willingness to invest in long-term carbon reduction initiatives.

By contrast, the incongruence between CEO past and future focus (i.e., an imbalanced
state) impedes improvements in corporate carbon performance. Under such incongruence,
a CEO’s decision-making framework is likely to be one-sided. Specifically, past-dominant
CEOs (high PA-low FU) may be overly anchored in past successes or failures [40], neglect-
ing emerging low-carbon opportunities. This leads to insufficient corporate investment in
emission reduction and missed transformation opportunities. Future-dominant CEOs (low
PA-high FU) may set idealized carbon emission targets, underestimating the complex chal-
lenges posed by organizational inertia and established infrastructure constraints. This leads
to the misallocation of resources and implementation inefficiencies, hindering improve-
ments in carbon emission performance. Moreover, such incongruence weakens the credibil-
ity of firms’ environmental commitments, hinders the attainment of external legitimacy,
and consequently hampers sustained corporate engagement in emission-reduction efforts.

Hypothesis 1. The congruence of CEO past and future focus is positively correlated with corporate
carbon emission performance.

2.3.2. The Level of Congruence: High PA-High FU vs. Low PA-Low FU

While Hypothesis 1 posits that congruence is generally beneficial compared to in-
congruence, the level at which this congruence occurs likely matters. We compared the
states of congruence: high and low. We argue that CEOs with high levels of congruence
have richer cognitive resources (deep historical knowledge and a strong future vision) to
effectively address the complexities of carbon emission reduction.
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When CEOs have high-level congruence, their focus on the past mitigates the potential
overaggressive tendencies associated with a strong future focus. At the same time, the
focus on the future can compensate for the potential inertia and lack of action linked to
a strong past focus [14]. CEOs, through the complementary strengths of their past and
future focus, have powerful synergy in information capturing, interpretation, and action
transformation [38] and significantly improve corporate carbon performance. Specifically,
CEOs with high PA-high FU pay close attention to established successful practices in
energy conservation and pollution control, as well as to capture industry trends in low-
carbon technology innovation. This not only helps firms accurately grasp climate-related
risks and opportunities but also enables them to fully mobilize and integrate existing re-
sources to reduce carbon emissions by applying cleaner energy and improving production
processes [41]. By contrast, low-level congruence reflects a CEO’s insufficient cognitive
engagement with both the past and future [38]. This implies that the CEO neither system-
atically reflects on the historical experience nor engages in proactive planning for future
trends. While balanced, the overall low level of temporal engagement suggests limited
cognitive resources allocated to deep strategic thinking about long-term issues such as
carbon emissions. This insufficiency may prevent CEOs from identifying climate-related
opportunities and effectively leveraging organizational resources to transform them into
action, ultimately hindering substantive improvements in carbon emission performance.

Hypothesis 2. Compared with a CEO with low past and future focus (low-level congruence), a
CEO with high past and future focus (high-level congruence) is more positively associated with
corporate carbon emission performance.

2.3.3. The Moderating Effect of CEO Power

The attention-based view posits that managers’ attention within organizations is not
randomly distributed but is shaped by formal organizational structure, role authority,
and power systems [16]. This structural distribution principle determines how managers
allocate resources and sustain their attention toward strategic issues. As a structural
element, power directly influences managers’ selection of strategic issues, allocation of
resources, and capacity for decision making [17,18,42]. Therefore, we contend that when
CEO power is high, the congruence between past and future focus can be more effectively
transformed into carbon emission reduction initiatives, significantly enhancing corporate
carbon performance. By contrast, under low CEO power, the positive effect of such
congruence on carbon performance is significantly attenuated.

Specifically, highly empowered CEOs can exert greater dominance in setting strate-
gic priorities and allocating resources [18], reinforcing the positive relationship between
temporal focus congruence and carbon emission performance. They are able to embed
carbon neutrality targets into the corporate core agenda, driving firms to pursue low-carbon
transitions proactively [43]. This conveys a clear and consistent long-term commitment to
external stakeholders, thus strengthening the legitimacy of climate governance. Simulta-
neously, powerful CEOs are more inclined to consistently allocate budgets and key talent
toward carbon management [17,44]. This ensures that attention to past decarbonization
experience and forward-looking sustainability visions translates into concrete decarboniza-
tion actions, ultimately enhancing carbon emission performance. In contrast, CEOs with
lower levels of power are often constrained by limited decision-making authority [18]
when advancing decarbonization strategies. Even when CEOs prioritize both historical
experience and future goals, they struggle to overcome short-term performance pressures
from finance departments or resistance to process changes in production units. This re-
sults in insufficient resource allocation and organizational commitment to low-carbon
strategies. Consequently, such structural constraints prevent the translation of cognitive
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congruence into substantive reduction actions, thereby limiting the improvements in carbon
emission performance.

Hypothesis 3. CEO power strengthens the positive effect of the congruence between CEO past and
future focus (high-level congruence) on corporate carbon emission performance.

The research framework is shown in Figure 1.

High-level congruence 
 (high PA-high FU)  

Low-level congruence
(low PA-low FU)

The congruence of CEO past and 
future focus

The incongruence of CEO past and 
future focus

Corporate carbon 
emission performance

CEO power

 Past-oriented incongruence
 (high PA-low FU) 

Future-oriented incongruence
(low PA-high FU)

Figure 1. Theoretical framework.

3. Methods
3.1. Data and Sample

We used a sample of A-share listed manufacturing firms in China from 2010 to 2022.
We selected this period because the Chinese government explicitly set targets for control-
ling greenhouse gas emissions in 2010, and subsequently introduced a series of policy
initiatives to promote green and low-carbon development. As a major source of carbon
emissions, the manufacturing sector has become a central focus of regulatory oversight
and plays a critical role in advancing energy conservation, emission reduction, and green
transformation initiatives.

We applied the following screening criteria to ensure data reliability and suitability
for our study: (1) we excluded firms in the financial industry because of their unique
accounting practices and regulatory environment; (2) we excluded firms classified as
being in financial distress and those that have been delisted given their abnormal financial
conditions and distinct regulatory constraints; and (3) we excluded samples with missing
data for any variables used in our analysis. After applying these criteria, our final sample
comprised 15,591 firm-year observations from 2191 firms.

Our data were primarily obtained from the CSMAR database, corporate annual reports,
and China Environmental Statistical Yearbook. CEO temporal focus was measured based
on textual analysis of the Management Discussion and Analysis (MD&A) sections of annual
reports, as detailed in Section 3.2.2. Corporate carbon emission performance data were
sourced from the carbon neutrality dataset provided by the CSMAR database. Firm-level
characteristics and CEO attributes were collected from the CSMAR database. The environ-
mental regulation data were extracted from the China Environmental Statistical Yearbook.

3.2. Variables
3.2.1. Dependent Variable

Our dependent variable was corporate carbon emission performance. Following prior
studies [45], we measured CEP as the natural logarithm of operating revenue per unit of
carbon emissions. In general, the lower the carbon emissions and the higher the revenue
generated per unit of carbon, the better the firm’s carbon performance. Owing to the lack
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of mandatory carbon disclosure requirements in China, we do not have direct access to
firm-level carbon emissions. Therefore, consistent with recent studies [46], we adopted
an industry-level proxy to estimate firm-level carbon emissions. The specific estimation
approach is shown in Equations (1) and (2). In addition, we conducted robustness checks
using carbon emission intensity as an alternative dependent variable.

CCEi =
CEindustry

BCindustry
× BCi (1)

CEPi =
BRi

CCEi
(2)

where CEPi denotes the carbon emission performance of firm i and CCEi represents the
carbon emissions of firm i. BRi and BCi refer to the operating revenues and operating
expenses of firm i, respectively. CEindustry denotes the industry’s carbon emissions and
BCindustry denotes its operating expenses.

3.2.2. Independent Variable

The independent variable was CEO temporal focus. Following prior research [36–38,40],
we used computer-aided text analysis (CATA) of the MD&A section of firms’ annual reports
to measure CEO temporal focus. MD&A texts typically include the CEO’s retrospective
assessment of the firm’s performance in the previous year as well as prospective discussions
on future goals and strategic outlook. As such, these narratives reflect the CEO’s perspec-
tives, personal style, and areas of strategic emphasis, making them a valuable source for
inferring temporal orientation.

Given the linguistic and contextual differences between Chinese and English texts, we
could not directly apply the existing temporal focus dictionaries developed for English texts.
Therefore, we followed the procedure outlined by Chen et al. [47] and developed a Chinese
temporal focus dictionary through a multistep process comprising 30 past-oriented terms
(e.g., review, before), 28 present-oriented terms (e.g., current, now), and 41 future-oriented
terms (e.g., long-term, vision). The detailed construction process and complete list of terms
are presented in Appendix A.1 Table A1. Building on this dictionary, we converted the
MD&A sections into plain-text format and conducted word segmentation using the JIEBA
Python library (version 0.42.1). We then counted the occurrences of past-, present-, and
future-related words using text mining techniques. To account for variations in text length,
we calculated the proportion of these words in each MD&A text. The higher the value of
this metric, the greater the CEO’s focus on the past, present, or future.

Several supplementary analyses were conducted to ensure the reliability and validity
of the measures. First, we employed the internal consistency reliability method to explore
the persistence of CEO temporal focus indicators in the time dimension and calculated
Cronbach’s alpha coefficients for past, present, and future focus across the study period
(2010–2022). The results showed high internal consistency reliability, with alpha values of
0.859, 0.849, and 0.861 for past, present, and future foci, respectively. Second, following
established practices [48,49], we assessed the correlations between CEO temporal focus and
other CEO attributes, including demographic features (age and tenure) and psychological
traits (regulatory focus). The average correlation was 0.084, and no correlation exceeded
0.15. These results offer additional evidence of discriminant validity by demonstrating that
our measures are distinct from those used in previous studies.

3.2.3. Moderator Variable

The moderating variable was CEO power (Power). Following Finkelstein’s [50] cate-
gorization, we divided CEO power into four dimensions: structural power, expert power,
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ownership power, and prestige power. Specifically, structural power includes whether
the CEO serves as a board chair and whether they are an internal director. Expert power
encompasses whether the CEO holds a senior professional title and if their tenure exceeds
the industry median. Ownership power includes whether the CEO holds shares in the focal
firm and whether the proportion of institutional ownership is below the industry median.
Prestige power includes whether the CEO holds a master’s degree or higher and whether
they work part-time outside the organization. We conducted principal component analysis
on these eight dummy variables to construct a composite index of CEO power, with higher
scores indicating greater power.

3.2.4. Control Variables

In line with prior research, we incorporated controls for firm characteristics, CEO
attributes, and external environmental factors. At the firm level, we controlled for firm
size (Size), leverage (Lev), Tobin’s Q (TobinQ), firm age (FirmAge), and cash flow ratio
(CashFlow). At the CEO level, we not only introduced demographic variables such as
CEO gender (Gender), CEO age (Age), and CEO tenure (Tenure) but also further controlled
for CEO change (Change) and CEO present focus (PF). This is because CEO change often
entails a shift in management priorities and may lead to adjustments in strategic direction,
thus impacting the stability of corporate decarbonization decisions. Present-oriented focus
captures short-term managerial attention and urgency that can covary with both past and
future focus and the firm’s decarbonization outcomes. Controlling for the present focus
helps isolate the unique effect of the past-future congruence net of concurrent short-term
orientation. Additionally, we accounted for external environmental factors by including
environmental uncertainty (EU) and environmental regulation (ER), which may shape
corporate carbon emission outcomes. The measures of the control variables are provided in
Appendix A.2 Table A2.

3.3. Model Setting

Following Back et al. [38], we employ polynomial regression and response surface
analysis to examine the congruence effects between CEO past and future focus. The
polynomial regression model can be expressed as follows.

CEPit = β0 + β1PAit + β2FUit + β3PAit
2 + β4PAit ∗ FUit + β5FUit

2

+
14
∑

j=1
β jControljt + ∑ Year + ∑ Industry + εit

(3)

In this equation, CEPit represents corporate carbon emission performance, PAit rep-
resents CEO past focus, FUit represents CEO future focus, Control represents the control
variables, Year and Industry represent year- and industry-fixed effects, respectively, and εit

is an error term. We mean-centered the variables PA and FU prior to analysis to mitigate
the potential impact of multicollinearity.

Following prior research [51,52], we calculated the slopes and curvatures of the congru-
ence and incongruence lines using the coefficients from polynomial regression. To provide
a more intuitive understanding of the effects of congruence, we plotted three-dimensional
response surface graphs using the regression results. Rather than directly interpreting the
individual regression coefficients, our analysis focused on specific curves on the response
surface. The response surface included the line of congruence (PA = FU) and line of in-
congruence (PA = −FU). The former captures the degree of congruence between the two
predictor variables.
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By substituting PA = FU into the regression equation, we obtained the following curve
along the line of congruence.

CEPit = β0 + (β1 + β2)PAit + (β3 + β4 + β5)PAit
2 +

14
∑

j=1
β jControljt

+∑ Year + ∑ Industry + εit

(4)

Along this line, the slope is calculated as a1 = b1 + b2, and the curvature is a2 = b3 + b4

+ b5. Hypothesis 2 is supported if a1 is significantly positive and a2 is not significant. If a2

is significant, further comparisons are required.
Similarly, by substituting PA = −FU, we derive the curve along the line of incongruence.

CEPit = β0 + (β1 − β2)FUit + (β3 − β4 + β5)FUit
2 +

14
∑

j=1
β jControljt

+∑ Year + ∑ Industry + εit

(5)

Along this line, the slope is a3 = b1 − b2 and the curvature is a4 = b3 − b4 + b5.
Hypothesis 1 is supported if a4 is significantly negative, indicating an inverted U-shaped
relationship.

We also tested the moderating role of CEO power in this relationship. In polynomial
regression, a statistically significant increase in the R2 value of the regression equation
after including the interaction terms between the moderating and explanatory variables
indicates the presence of significant moderation effects. The model is specified as follows.

CEPit = β0 + β1PAit + β2FUit + β3PAit
2 + β4PAit ∗ FUit + β5FUit

2

+β6Powerit + β7Powerit ∗ PAit + β8Powerit ∗ FUit + β9Powerit

∗PAit
2 + β10Powerit ∗ PAit ∗ FUit + β11Powerit ∗ FUit

2

+
14
∑

j=1
β jControljt + ∑ Year + ∑ Industry + εit

(6)

In this equation, Powerit represents CEO power. To precisely compare whether the
moderating variable exhibits significant differences under high versus low conditions, we
split the sample at the moderator’s median value into high and low subgroups, following
Busenbark et al. [53]. We then performed Chow’s tests to determine the differences in the
coefficients between these subgroups.

4. Results
4.1. Descriptive Statistics and Correlation Analysis

The descriptive statistics and correlation coefficients are reported in Appendix A.3
Table A3. The mean value and standard deviation of CEP are 1.492 and 1.134, respectively,
indicating significant variation in corporate carbon emission performance. The mean values
for CEO past and future focus are 0.320 and 0.806, respectively, suggesting that CEOs in
our sample tend to be more future-oriented. Correlation analysis reveals that CEO past
and future focus are positively correlated with CEP (r = 0.112 and r = 0.157, p < 0.01).
This provides preliminary evidence that a CEO’s temporal orientation might influence
carbon emission performance. Furthermore, CEO power positively affects CEP (r = 0.147,
p < 0.010).

4.2. Hypothesis Tests

Table 1 displays the results of the polynomial regression analysis. Model 1 adds only
the control variables, providing a baseline for comparison. Model 2 introduces PA and FU,
whereas Model 3 adds the interaction terms (PA2, PA×FU, and FU2). The coefficients of the
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control variables are largely consistent with the prior expectations. In particular, firm size,
Tobin’s Q, and cash flow are positively related to carbon emission performance, while CEO
present focus does not exhibit a significant effect. One possible explanation is that given
the long-term nature of decarbonization, focusing solely on the present may be insufficient
to improve CEP.

Table 1. Results for the main and moderating effects.

Variables (1) (2) (3) (4) (5)

PA 0.052 ** 0.073 *** 0.103 *** 0.045
(0.021) (0.025) (0.035) (0.031)

FU 0.025 * 0.035 ** 0.007 0.061 ***
(0.014) (0.015) (0.021) (0.019)

PA2 −0.140 ** −0.210 ** −0.069
(0.060) (0.082) (0.082)

PA×FU −0.031 −0.139 ** 0.090
(0.050) (0.062) (0.072)

FU2 −0.087 ** −0.051 −0.098 **
(0.035) (0.042) (0.050)

Size 0.016 *** 0.016 *** 0.016 *** 0.018 *** 0.011
(0.005) (0.005) (0.005) (0.006) (0.008)

Lev −0.453 *** −0.450 *** −0.449 *** −0.459 *** −0.434 ***
(0.026) (0.026) (0.026) (0.036) (0.033)

TobinQ 0.054 *** 0.054 *** 0.054 *** 0.061 *** 0.045 ***
(0.006) (0.006) (0.006) (0.008) (0.008)

FirmAge −0.058 *** −0.055 *** −0.054 *** −0.043 ** −0.052 **
(0.015) (0.015) (0.015) (0.019) (0.020)

Cashflow 0.695 *** 0.691 *** 0.694 *** 0.646 *** 0.737 ***
(0.058) (0.058) (0.058) (0.076) (0.081)

Gender −0.015 −0.014 −0.014 −0.018 −0.005
(0.016) (0.016) (0.016) (0.020) (0.023)

Age 0.000 0.000 0.000 0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001)

Tenure −0.000 −0.000 −0.000 −0.000 ** −0.000
(0.000) (0.000) (0.000) (0.000) (0.000)

Change −0.026 *** −0.024 *** −0.024 *** −0.027 ** −0.019 **
(0.007) (0.007) (0.007) (0.011) (0.009)

PF 0.001 −0.012 −0.015 −0.024 −0.004
(0.019) (0.019) (0.019) (0.025) (0.026)

EU 0.005 0.005 0.005 0.011 * −0.001
(0.004) (0.004) (0.004) (0.006) (0.005)

ER −4.354 −4.056 −3.810 −4.043 −2.431
(3.332) (3.344) (3.356) (4.461) (4.214)

Constant 0.529 *** 0.529 *** 0.545 *** 0.355 ** −0.383 **
(0.127) (0.130) (0.133) (0.147) (0.177)

Year Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes

N 15,591 15,591 15,591 8365 7226
R2 0.946 0.946 0.946 0.946 0.947

Surface tests
a1 0.108 *** 0.110 *** 0.106 ***
a2 −0.258 *** −0.400 *** −0.077
a3 0.037 0.095 ** −0.016
a4 −0.196 ** −0.122 −0.257 **

Chow test 8.830 ***
Note: *** p < 0.010; ** p < 0.050; * p < 0.100. Standard deviations are reported in parentheses.
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The results for Model 3 in Table 1 exhibit a significantly negative curvature (a4 = −0.196,
p < 0.050), providing support for Hypothesis 1. This finding suggests that corporate carbon
performance improves as the congruence between CEO past and future focus increases.
Model 3 also reveals a significantly positive slope (a1 = 0.108, p < 0.010) and negative
curvature (a2 = −0.258, p < 0.010). Because this curvature is significant, we further compared
the magnitudes of the dependent variables at high and low points along the congruence
line. The results demonstrate that the high PA-high FU configuration yields significantly
greater effects than the low PA-low FU configuration, supporting Hypothesis 2.

To further illustrate the congruence effects, we plotted a three-dimensional response
surface graph (Figure 2). The inverted U-shaped curve of the incongruence line visually
confirms that a balance between the CEO’s past and future focus improves corporate
carbon emission performance. Moreover, as shown in Figure 2, the front region of the
curve (representing low congruence) is lower than the back region (representing high
congruence), providing additional evidentiary support for Hypothesis 2.

Figure 2. Three-dimensional response surface depicting the relationship between the congruence of
CEO past and future focus and corporate carbon emission performance.

The inclusion of CEO power and its interaction terms with PA, FU, PA2, PA×FU,
and FU2 significantly improve the model’s explanatory power (∆R2 = 0.001, p < 0.010),
indicating that CEO power plays a significant moderating role in this relationship. While
the incremental variance explained by the interaction block is modest, such magnitudes are
common in moderation tests in large-sample archival studies, with extensive fixed effects
and high baseline explanatory power.

To further examine the moderating effect, we split the sample into low and high CEO
power groups based on the median value and computed the slope and curvature of the
congruence and incongruence lines under each condition. Models 4 and 5 in Table 1 report
these results. In the low-power subgroup (Model (4)), the curvature of the incongruence
line is not significant (a4 = −0.122, p > 0.100). However, in the high-power subgroup
(Model (5)), the incongruence line exhibits a significantly negative curvature (a4 = −0.257,
p < 0.050), the slope of the congruence line is significantly positive, and the curvature is
not significant (a1 = 0.106, p < 0.010; a2 = −0.077, p > 0.100). A Chow test confirmed a
significant difference between the polynomial regression coefficients of the two groups
(p < 0.001). In addition, we plotted three-dimensional surface graphs under low and high
power conditions, as shown in Figures 3 and 4. When CEO power is high, the curvature
along the incongruence line is more sharply negative, and the slope along the congruence
line becomes more upward sloping, supporting Hypothesis 3.
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Figure 3. Moderating effects of low CEO power.

Figure 4. Moderating effects of high CEO power.

4.3. Endogeneity and Robustness Checks
4.3.1. Endogeneity Tests

To address potential endogeneity concerns, we employed three methods. First, consid-
ering the omission of important variables and reverse causality, we used the instrumental
variable (IV) approach, utilizing the two-year moving average of CEO past and future focus
as instrumental variables. These instruments are expected to correlate with the endogenous
variables but are unlikely to directly affect CEP, satisfying the exogeneity requirement. The
IV regression results for Model 3 in Appendix A.4 Table A4 are consistent with the core
findings and further support Hypotheses 1 and 2.

Second, our study may have suffered from sample selection bias. We addressed this
potential bias using the Heckman selection model. We first estimated the probability of cor-
porate carbon disclosure using a probit model and calculated the Inverse Mills Ratio (IMR).
We then included the IMR in the polynomial regression model. Model 4 in Appendix A.4
Table A4 presents the results of the Heckman model. The significant coefficient of IMR
(p < 0.100) suggests the presence of sample selection bias. After controlling for this bias, the
results remain robust, providing further support for Hypotheses 1 and 2.

Finally, endogeneity may arise from the matching process between the CEO’s temporal
orientation and firm’s strategic needs. Specifically, CEOs likely self-select firms whose
strategic context aligns with their temporal preferences, whereas firms preferentially hire
CEOs whose time focus matches their current strategic posture. To mitigate this potential
bias, we followed the approach of Nadkarni and Chen [40]. We regressed the CEO’s
temporal focus on a set of contemporaneous firm-level variables. These include firm size,
Tobin’s Q, firm age, leverage, CEO duality, and board size. The regression coefficients
of the statistically significant predictors are then used to generate the predicted CEO
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temporal focus scores for each observation. These predicted scores were incorporated into
our main regression models as controls for endogenous matching effects. The results of
Model 5 in Appendix A.4 Table A4 indicate that the direction of the coefficients and the
significance level of the CEO’s temporal focus congruence on CEP remain consistent with
our primary findings.

4.3.2. Robustness Checks

We conducted several robustness checks to ensure the reliability of our empirical
findings. First, we re-estimated our models using a subsample spanning 2011 to 2020
to mitigate potential biases related to the initial sample period. The results presented in
Model 1 in Appendix A.5 Table A5 are consistent with our main conclusions. Second, we
replaced the manufacturing sample with Chinese A-share listed firms. The results reported
in Model 2 in Appendix A.5 Table A5 further support the primary findings. Third, we
included industry × year fixed effects to further control for unobserved heterogeneity across
sectors and over time. Model 3 in Appendix A.5 Table A5 shows that the main results
remain robust. Fourth, we excluded firms with less than four years of data to ensure that
the results were not driven by short panel observations. The results presented in Model 4
in Appendix A.5 Table A5 are consistent with our hypotheses. Fifth, we employed carbon
emission intensity as an alternative dependent variable. Carbon emission intensity is defined
as the amount of carbon emissions per unit of firm revenue and serves as an inverse measure
of carbon emission performance. Theoretically, this is the reciprocal of the carbon emission
performance metric used in our main analyses (i.e., revenue per unit of carbon emissions).
Accordingly, if the baseline results hold, we would expect the explanatory variable to exhibit
a statistically significant effect in the opposite direction when emission intensity is used as
the outcome variable. As shown in Model 5 in Appendix A.5 Table A5, the results reveal
a significant U-shaped curve for the incongruence line. The congruence line exhibits a
negative slope, supporting our primary contention. Finally, to address potential lagged
effects, we re-estimated our models with the independent and control variables lagged by
one year. The results presented in Model 6 in Appendix A.5 Table A5 remain robust.

4.4. Heterogeneity Analysis

Private firms typically exhibit greater operational flexibility and place a stronger
emphasis on profit maximization in their decision-making. By contrast, state-owned
enterprises (SOEs) are often influenced by multiple objectives in resource allocation, which
may lead to different strategic priorities compared to non-SOEs. Accordingly, we divided
the sample into SOEs and non-SOEs. As shown in Models 1 and 2 in Appendix A.6 Table A6,
in the non-SOE group, the congruence between CEO past and future focus significantly
enhances CEP (a4 = −0.186, p < 0.100), whereas this facilitating effect is not significant in the
SOE group (a4 = −0.167, p > 0.100). These findings suggest that the flexibility and efficiency
orientation of non-SOEs facilitates the effective implementation of strategies, allowing the
positive effects of CEO temporal focus congruence to be effectively realized. In contrast,
the institutional structure and multifaceted objectives of SOEs may constrain the influence
of CEO temporal focus on carbon performance.

In high-tech industries, firms operate in environments characterized by rapid tech-
nological change and intense competition, necessitating swift adaptation and continuous
innovation to maintain competitiveness. By contrast, non-high-tech industries typically
experience slower rates of technological advancement, more rigid resource allocation, and
more conservative strategic adjustments. Accordingly, we divided the sample into high-
tech and non-high-tech industry groups. As shown in Models 3 and 4 in Appendix A.6
Table A6, the congruence between CEO past and future focus has a particularly pronounced
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positive effect on CEP in high-tech industries. However, this facilitating effect is not sig-
nificant in non-high-tech industries. One possible explanation is that high-tech industries
require firms to respond quickly to environmental changes, efficiently integrate technologi-
cal resources, and engage in green innovation proactively. In such dynamic contexts, CEOs
who effectively balance historical experience with the long-term future are more likely to
recognize the importance of low-carbon development. They strategically allocate organiza-
tional resources to key carbon reduction pathways such as energy efficiency improvement
and smart manufacturing, thereby enhancing carbon performance.

Accounting for regional development heterogeneity, we further divided the sample
into firms located in the eastern and central-western regions. The results, as shown in
Models 5 and 6 of Appendix A.6 Table A6, indicate that the positive effect of CEO past
and future focus congruent on CEP is more pronounced in the eastern region, while the
effect is not significant in the central-western regions. This discrepancy may stem from the
fact that the eastern region typically benefits from more developed market mechanisms,
robust green financing channels, and advanced technological infrastructure. Such favorable
conditions provide the necessary resource support for CEOs to translate their strategic
intent into concrete decarbonization actions. For example, firms in this region are better
positioned to secure financing and adopt clean technologies.

5. Discussion
Our study explores the effect of CEO temporal focus (in)congruence on carbon emis-

sion performance, an essential yet understudied aspect in the context of escalating global cli-
mate concerns. We found that the congruence of CEO past and future focus is positively re-
lated to corporate carbon emission performance. CEOs with high levels of congruence (high
PA-high FU) are more conducive to enhancing corporate carbon performance than CEOs
with low levels of congruence (low PA-low FU). This effect is primarily achieved through
two mechanisms: internally, the consistency reduces short-sighted decision-making and en-
hances resource allocation efficiency, driving continuous emissions reductions; externally, a
consistent time narrative strengthens corporate environmental legitimacy, motivating firms
to achieve superior carbon emission performance. Furthermore, our results demonstrate
that CEO power reinforces the positive effect of CEO temporal focus congruence on carbon
emission performance. This means that powerful CEOs can more efficiently translate their
time concerns into mitigation actions (e.g., low-carbon technological innovations), which
can enhance the effectiveness of emission reductions.

5.1. Theoretical Contribution

Our findings contribute to the literature in three ways. First, our study enriches
antecedent research on corporate carbon emissions performance by highlighting the role
of temporal cognition. While existing studies predominantly focus on how CEO charac-
teristics influence carbon reduction efforts [9], we highlight the factors driving temporal
cognition. Our findings reveal the critical function of CEO temporal cognition in shaping
corporate sustainability practices. This offers new insights into the intrinsic drivers of cor-
porate carbon mitigation behavior. Furthermore, we provide empirical micro-foundational
support for the multilevel framework proposed by Slawinski et al. [54], uncovering the
cognitive underpinnings of organizational (in)action in response to climate change.

Second, our study extends the temporal focus literature by examining the role of tem-
poral orientation within the context of China’s carbon emissions. Prior research has largely
suggested that CEO past focus tends to inhibit environmental investment, whereas a future
focus facilitates such investment [12]. This view implicitly assumes that different temporal
foci operate independently. Our findings challenge this assumption by demonstrating that
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past and future focus can coexist and complement each other. Specifically, we find that
among Chinese manufacturing firms, the congruence between CEO past and future focus is
positively associated with carbon emission performance, with CEO power acting as a posi-
tive moderator of this relationship. These results deepen our understanding of how CEO
cognitive characteristics interact with power dynamics to shape organizational responses to
climate change and provide a theoretical foundation for research on temporal orientation.

Finally, our study systematically integrates the attention-based view with legitimacy
theory to explain how temporal focus congruence influences carbon emission performance
through internal managerial and external legitimacy mechanisms. Whereas prior research
has predominantly focused on a single temporal focus, we emphasize the synergistic
effects of CEO past and future focus. We reveal that temporal focus congruence mitigates
managerial myopia, optimizes long-term resource allocation, and ultimately enhances
carbon emission performance. This discovery offers a new perspective for the attention-
based view. Furthermore, based on legitimacy theory, we reveal that temporal focus
congruence facilitates corporate recognition from stakeholders, thereby strengthening
environmental legitimacy. This finding enriches the micro-level perspective on legitimacy
construction processes.

5.2. Managerial Implications

Our findings offer a practical playbook for navigating the complexities of corporate
decarbonization. Corporate carbon emissions represent a slow-moving strategic outcome
shaped by long-term investments, technological lock-in, and organizational practices. As a
result, even relatively minor shifts in managerial attention can yield significant cumulative
emission reductions over time.

First, our study calls for a fundamental shift in how boards select and evaluate CEOs
in an era of climate action. The traditional emphasis on a strong historical track record or a
compelling future vision is insufficient. Our results show that the most effective leaders are
those who can integrate the two. Therefore, boards should incorporate consistent temporal
cognition into CEO selection criteria. They can assess candidates’ temporal orientation
through due diligence and interviews to select the most suitable top managers for the
organization. Specifically, during background checks and evaluations, boards may focus
on examining verifiable behaviors from candidates’ prior roles, such as their demonstrated
time horizon in public statements or decision-making practices. Furthermore, boards may
employ behavioral interview questions to explore how candidates have transformed past
failures into strategic successes and utilize scenario-based tasks to evaluate their ability to
navigate future disruptions.

Second, the findings provide clear guidance for CEO strategic empowerment. Our
research demonstrates that CEO power is not an impediment to be feared but a catalyst to
be leveraged, especially when driving large-scale changes such as decarbonization. This
underscores the necessity of appointing CEOs with a balanced temporal orientation and
equipping them with sufficient authority to implement long-term sustainability strategies.
This includes providing structural authority over key resources, budgets for low-carbon
technologies, and discretion to make bold decisions. Such an alignment of authority with
responsibility is essential for firms seeking to convert ambitious climate commitment into
measurable outcomes. However, empowerment must also be coupled with accountability.
To mitigate the risk of unchecked power, boards should establish complementary governance
mechanisms. This could involve creating a dedicated board-level climate or sustainability
committee to monitor the progress against clear carbon reduction milestones. This ensures
that the CEO’s power is channeled productively to achieve the firm’s strategic sustainability
objectives, providing a framework for what might be termed accountable empowerment.
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Finally, the government can guide CEOs’ attention allocation through differentiated
policy instrument portfolios, facilitating corporate carbon emission performance improve-
ment. In particular, the government should encourage manufacturing firms to place greater
emphasis on the long-term strategic planning of carbon emissions. By regularly pub-
lishing climate policy reports, industry decarbonization roadmaps, and transition risk
warning lists, CEOs can develop clear expectations for low-carbon transition and integrate
emission reduction targets into their core strategic agendas. Meanwhile, the government
could enhance green infrastructure and establish low-carbon technology public platforms,
thereby reducing the uncertainties and costs associated with implementing corporate
mitigation strategies.

5.3. Limitations and Future Directions

Our study had several limitations. First, following previous studies [36,38], we em-
ployed computer-aided text analysis to deduce the signs of CEO time cognition from
MD&A. While this approach is widely adopted, it has limitations in fully capturing the
temporal focus. On the one hand, MD&A texts primarily reflect managerial narratives
in a formal reporting context, which may not fully capture CEOs’ cognitive traits and
behavioral tendencies in a broader context. On the other hand, our keyword list may not
be fully comprehensive and may potentially miss some relevant terms. Therefore, we
encourage future research to integrate multiple data sources (e.g., CEO public speeches,
earnings call transcripts, and social media content) or employ more advanced machine
learning techniques (e.g., large language models) to construct alternative indicators. This
approach helps mitigate potential biases associated with single data sources and dictionary
methods, providing a more comprehensive measure of CEO temporal focus.

Second, owing to the limitations of data acquisition, we used industry-level carbon
emissions data as a proxy for firm-level emissions. Although this method provides a
convenient way to assess corporate carbon emissions, we recognize that it may not fully
capture the true variation in CEP. As carbon emission disclosure practices continue to
improve in China, future research could leverage more reliable emission data to further
validate the robustness of our results.

Third, studies conducted in different geographic regions may yield valuable insights,
as cultural factors can significantly influence the allocation of temporal attention [55]. Our
study may not be generalizable beyond the context of Chinese-listed firms because of
potential differences in institutional and cultural backgrounds. Future research could
explore these relationships in other institutional settings (e.g., the United States and India)
to enhance their generalizability.
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Appendix A
Appendix A.1

The construction of CEO temporal focus dictionary proceeded as follows. First, we
identified the initial seed words based on definitions, scales, and dictionaries of temporal
focus from prior research. Second, we manually analyzed a subset of MD&A texts to
identify high-frequency words related to past, present, and future orientations in the
Chinese context, which were added to the seed words. Third, we used word-embedding
models (word2vec) to generate a list of synonyms and related words for each seed word.
Fourth, we screened the expanded word list to eliminate irrelevant, ambiguous, and
repetitive words. Finally, we invited three independent researchers to review and validate
the final word list to ensure the reliability of our classification. Table A1 presents the final
keyword list for CEO temporal focus in the Chinese context.

Table A1. CEO temporal focus words.

Temporal Focus Keyword

Past focus

Originally, once, already, just now, ago, at that time, past, before, previously, early, last year,
initial stage, experience, always, many years, over the years, review, summary, go through,
all along, continuously, consistently, cumulative, deep plowing, precipitate, by means of,
history, rely on, remains, preserve

Present focus

Often, current, frequently, nowadays, today, at this time, usually, recently, now, present, at
the same time, simultaneously, at this stage, moment, this year, existing, instantly,
immediately, momentarily, near-term, short-term, short time, temporary, as soon as
possible, timely, in time, pressure, face

Future focus

Future, will, soon, after, later, subsequently, about to, tomorrow, next year, plan, afterward,
expect, anticipate, predict, promise, commitment, hope, intend to, forecast, prospect,
outlook, vision, foresight, planning, far-reaching, long-term, long period, long run, forever,
sustainable, inheritance, opportunity, chance, challenge, development space, development
trend, development potential, expand, explore, layout, blueprint

Appendix A.2

Table A2 reports the measurements of all control variables used in the analyses.

Table A2. Measures of the control variables.

Construct Abbreviation Description

Firm size Size The logarithm of total assets
Leverage Lev The ratio of total liabilities to total assets
Tobin’s Q TobinQ The ratio of market value to book value
Firm age FirmAge The logarithm of one plus the number of years since the firm’s founding
Cash flow CashFlow The cash flow from operating activities divided by total assets
CEO gender Gender 1 for male CEOs and 0 for female CEOs
CEO age Age CEO’s age in the present year
CEO tenure Tenure The number of months in the CEO position
CEO change Change 1 if a change occurred and 0 otherwise

CEO present focus PF The total number of words related to present focus divided by the total
number of words in the MD&A text

Environmental uncertainty EU The coefficient of variation in a firm’s sales revenue over the past five
years, adjusted for the industry median

Environmental regulation ER The ratio of completed investment in industrial pollution treatment to the
value added of the secondary industry
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Appendix A.3

Table A3 provides descriptive statistics and correlation coefficients.

Table A3. Descriptive statistics and correlation coefficients.

Variables Mean SD 1 2 3 4 5 6 7 8

1.CEP 1.492 1.134 1
2. PA 0.320 0.180 0.112 *** 1
3. FU 0.806 0.262 0.157 *** 0.141 *** 1

4. Power 0.027 0.995 0.147 *** 0.099 *** 0.076 *** 1
5. Size 22.020 1.173 0.136 *** 0.124 *** 0.037 *** −0.013 1
6. Lev 0.381 0.190 0.190 *** 0.090 *** 0.075 *** 0.073 *** 0.497 *** 1

7. TobinQ 2.080 1.218 0.195 *** −0.002 0.059 *** 0.021 *** 0.278 *** −0.226 *** 1
8. FirmAge 2.868 0.345 0.048 *** −0.003 0.045 *** 0.065 *** 0.214 *** 0.136 *** 0.002 1
9. Cashflow 0.052 0.064 0.003 −0.016 ** 0.038 *** 0.040 *** 0.097 *** −0.159 *** 0.155 *** 0.068 ***
10. Gender 0.933 0.250 0.043 *** 0.036 *** 0.021 *** −0.000 0.032 *** 0.050 *** 0.024 *** −0.013

11. Age 50.126 6.834 0.021 *** 0.004 0.024 *** 0.139 *** 0.116 *** 0.024 *** −0.005 0.159 ***
12. Tenure 57.783 44.206 −0.001 0.053 *** 0.006 0.233 *** 0.122 *** 0.032 *** 0.038 *** 0.117 ***
13. Change 0.113 0.316 0.028 *** 0.065 *** −0.014 * 0.171 *** 0.059 *** 0.076 *** −0.000 0.058 ***

14. PF 0.600 0.204 −0.017 ** 0.129 *** 0.232 *** 0.006 0.215 *** −0.105 *** 0.048 *** 0.054 ***
15. EU 1.243 0.983 0.013 −0.005 0.029 *** 0.029 *** 0.037 *** 0.070 *** 0.027 *** −0.004
16. ER 0.002 0.002 0.115 *** 0.189 *** 0.047 *** 0.095 *** 0.007 0.032 *** 0.009 0.131 ***

Variables 9 10 11 12 13 14 15 16

9. Cashflow 1
10. Gender −0.005 1

11. Age 0.050 *** 0.044 *** 1
12. Tenure 0.069 *** −0.001 0.277 *** 1
13. Change 0.027 *** 0.005 0.112 *** −0.306 *** 1

14. PF 0.009 −0.011 0.046 *** −0.041 *** −0.006 1
15. EU 0.073 *** 0.031 *** 0.025 *** −0.060 *** 0.061 *** 0.027 *** 1
16. ER 0.027 *** 0.005 0.055 *** −0.026 *** 0.032 *** 0.010 0.046 *** 1

Note: N = 15,591. *** p < 0.010; ** p < 0.050; * p < 0.100.

Appendix A.4

Table A4 presents the results of the endogeneity analyses.

Table A4. Results of endogeneity analysis.

Variables (1) (2) (3) (4) (5)

PA 0.090 * 0.078 *** 0.065 ***
(0.052) (0.025) (0.025)

FU 0.065 ** 0.037 ** 0.033 **
(0.031) (0.015) (0.015)

PA2 −0.148 −0.121 ** −0.137 **
(0.091) (0.060) (0.060)

PA×FU −0.023 −0.039 −0.033
(0.054) (0.050) (0.050)

FU2 −0.117 *** −0.091 *** −0.084 **
(0.040) (0.035) (0.035)

Size −0.006 *** 0.010 *** 0.020 *** 0.102 *** 0.075 ***
(0.001) (0.002) (0.005) (0.016) (0.024)

Lev 0.006 −0.058 *** −0.412 *** −0.407 *** −0.545 ***
(0.008) (0.013) (0.028) (0.028) (0.060)

TobinQ −0.001 0.002 0.055 *** 0.066 *** 0.095 ***
(0.001) (0.002) (0.006) (0.006) (0.019)

FirmAge −0.017 *** −0.018 ** −0.050 *** −0.003 −0.154 ***
(0.004) (0.007) (0.017) (0.017) (0.047)

Cashflow −0.002 0.103 *** 0.660 *** 0.630 *** 0.693 ***
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Table A4. Cont.

Variables (1) (2) (3) (4) (5)

(0.020) (0.034) (0.060) (0.059) (0.058)
Gender −0.007 −0.001 −0.009 −0.011 −0.015

(0.005) (0.008) (0.017) (0.016) (0.016)
Age −0.000 −0.000 0.000 0.002 ** −0.000

(0.000) (0.000) (0.001) (0.001) (0.001)
Tenure 0.000 *** 0.000 0.000 −0.000 −0.000 *

(0.000) (0.000) (0.000) (0.000) (0.000)
Change −0.007 ** −0.002 −0.012 * −0.025 *** −0.022 ***

(0.003) (0.006) (0.007) (0.007) (0.007)
PF 0.066 *** 0.173 *** −0.018 −0.039 ** −0.018

(0.007) (0.011) (0.020) (0.020) (0.019)
EU 0.001 0.006 *** 0.006 0.017 *** 0.005

(0.001) (0.002) (0.004) (0.005) (0.004)
ER −1.758 ** −4.482 *** −2.005 −7.894 ** −3.013

(0.847) (1.485) (3.345) (3.371) (3.349)
PA_2 0.598 *** 0.024

(0.010) (0.015)
FU_2 0.017 *** 0.572 ***

(0.005) (0.009)
IMR 0.557 ***

(0.112)
Past_hat 2.651 ***

(1.020)
Fu_hat −2.158 **

(1.038)
Constant −0.102 *** −0.803 *** 1.059 *** −1.715 *** 0.434 **

(0.035) (0.062) (0.133) (0.525) (0.212)
Control Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes

N 14,115 14,115 13,112 15,588 15,591
R2 0.443 0.386 0.950 0.946 0.946
LM 535.280

1890.677Wald F

Surface tests
a1 0.154 *** 0.114 *** 0.098 ***
a2 −0.287 *** −0.250 *** −0.255 ***
a3 0.025 0.041 0.033
a4 −0.242 ** −0.173 * −0.188 **

Note: *** p < 0.010; ** p < 0.050; * p < 0.100. Standard deviations are reported in parentheses. PA_2 is the two-year
moving average of CEO past focus. FU_2 is the two-year moving average of CEO future focus. Past_hat is the
CEO’s predicted past focus score. Fu_hat is the CEO’s predicted future focus score.

Appendix A.5

Table A5 reports the results of robustness tests.
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Table A5. Results of robustness tests.

Variables (1) (2) (3) (4) (5) (6)

PA 0.063 ** 0.079 *** 0.077 *** 0.064 ** −0.033 ** 0.058 **
(0.025) (0.024) (0.024) (0.026) (0.014) (0.026)

FU 0.046 *** 0.037 ** 0.030 ** 0.036 ** −0.019 ** 0.029 *
(0.016) (0.015) (0.015) (0.016) (0.008) (0.015)

PA2 −0.183 ** −0.199 *** −0.151 *** −0.152 ** 0.055 −0.100
(0.071) (0.059) (0.056) (0.064) (0.036) (0.065)

PA×FU 0.059 −0.013 −0.019 −0.033 0.017 −0.007
(0.062) (0.050) (0.045) (0.052) (0.027) (0.054)

FU2 −0.087 ** −0.086 ** −0.048 −0.085 ** 0.043 ** −0.076 **
(0.037) (0.034) (0.033) (0.036) (0.017) (0.036)

PA_2 0.598 *** 0.024
(0.010) (0.015)

FU_2 0.017 *** 0.572 ***
(0.005) (0.009)

Size 0.012 ** 0.015 *** 0.020 *** 0.015 *** −0.006 ** 0.014 ***
(0.006) (0.005) (0.005) (0.005) (0.003) (0.005)

Lev −0.443 *** −0.435 *** −0.450 *** −0.435 *** 0.135 *** −0.405 ***
(0.028) (0.026) (0.026) (0.027) (0.014) (0.028)

TobinQ 0.046 *** 0.053 *** 0.054 *** 0.052 *** −0.014 *** 0.057 ***
(0.006) (0.006) (0.006) (0.006) (0.002) (0.006)

FirmAge −0.053 *** −0.053 *** −0.058 *** −0.050 *** 0.025 *** −0.046 ***
(0.016) (0.015) (0.015) (0.017) (0.008) (0.016)

Cashflow 0.701 *** 0.709 *** 0.685 *** 0.693 *** −0.263 *** 0.657 ***
(0.064) (0.058) (0.057) (0.062) (0.030) (0.062)

Gender −0.016 −0.013 −0.021 −0.014 0.008 −0.019
(0.018) (0.017) (0.016) (0.017) (0.008) (0.017)

Age 0.001 0.000 0.001 0.000 0.000 0.001
(0.001) (0.001) (0.001) (0.001) (0.000) (0.001)

Tenure −0.000 −0.000 −0.000 ** −0.000 0.000 −0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Change −0.021 *** −0.023 *** −0.027 *** −0.023 *** 0.007 *** −0.017 **
(0.008) (0.007) (0.006) (0.007) (0.004) (0.007)

PF −0.023 −0.015 −0.012 −0.014 0.022 ** −0.017
(0.020) (0.019) (0.018) (0.020) (0.010) (0.020)

EU 0.003 0.006 0.005 0.004 −0.001 0.001
(0.005) (0.004) (0.004) (0.004) (0.002) (0.004)

ER −1.540 −3.630 −2.230 −3.491 0.181 −4.418
(3.307) (3.244) (3.296) (3.409) (1.857) (3.437)

Constant −0.413 *** −0.480 *** −0.225 −0.500 *** 0.486 *** 0.824 ***
(0.128) (0.124) (0.147) (0.124) (0.063) (0.127)

Year Yes Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes Yes

Year×Industry Yes
N 12,087 16,698 15,591 14,466 15,591 12,531
R2 0.947 0.945 0.959 0.948 0.926 0.952

Surface tests
a1 0.109 *** 0.116 *** 0.106 *** 0.100 *** −0.052 *** 0.087 ***
a2 −0.211 ** −0.298 *** −0.218 *** −0.269 *** 0.116 ** −0.183 **
a3 0.017 0.042 0.047 0.028 −0.014 0.028
a4 −0.329 *** −0.272 ** −0.180 ** −0.204 ** 0.081 * −0.169 *

Note: *** p < 0.010; ** p < 0.050; * p < 0.100. Standard deviations are reported in parentheses.
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Appendix A.6

Table A6 provides the results of heterogeneity analysis.

Table A6. Results of heterogeneity analysis.

Variables (1) (2) (3) (4) (5) (6)

PA 0.069 ** −0.004 −0.002 0.092 *** 0.079 *** 0.108 **
(0.032) (0.037) (0.046) (0.029) (0.029) (0.051)

FU 0.028 0.053 ** 0.077 *** 0.021 0.042 ** 0.026
(0.019) (0.023) (0.028) (0.017) (0.018) (0.029)

PA2 −0.149 ** −0.012 0.048 −0.183 *** −0.173 ** −0.052
(0.074) (0.105) (0.116) (0.068) (0.067) (0.137)

PA×FU −0.054 0.036 0.056 −0.039 −0.068 0.098
(0.056) (0.104) (0.118) (0.053) (0.054) (0.125)

FU2 −0.090 ** −0.119 ** 0.063 −0.111 *** −0.097 ** −0.094
(0.043) (0.051) (0.062) (0.039) (0.040) (0.073)

Size 0.026 *** 0.019 ** 0.027 *** 0.016 *** 0.011 ** 0.025 **
(0.006) (0.008) (0.010) (0.006) (0.005) (0.011)

Lev −0.499 *** −0.260 *** −0.268 *** −0.486 *** −0.459 *** −0.450 ***
(0.033) (0.039) (0.049) (0.030) (0.029) (0.056)

TobinQ 0.059 *** 0.046 *** 0.051 *** 0.055 *** 0.056 *** 0.042 ***
(0.007) (0.010) (0.009) (0.007) (0.008) (0.009)

FirmAge −0.039 ** −0.056 ** −0.033 −0.054 *** −0.050 *** −0.073 **
(0.017) (0.028) (0.031) (0.017) (0.016) (0.036)

Cashflow 0.606 *** 0.747 *** 0.667 *** 0.676 *** 0.675 *** 0.732 ***
(0.069) (0.080) (0.102) (0.068) (0.067) (0.113)

Gender 0.003 −0.058 −0.018 −0.012 −0.000 −0.029
(0.018) (0.045) (0.030) (0.019) (0.016) (0.037)

Age 0.001 −0.001 −0.000 0.001 0.001 0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

Tenure −0.000 *** 0.000 ** −0.000 −0.000 −0.000 −0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Change −0.035 *** 0.009 −0.041 *** −0.023 *** −0.029 *** −0.014
(0.009) (0.011) (0.013) (0.008) (0.008) (0.013)

PF −0.024 −0.043 −0.124 *** 0.005 −0.022 0.018
(0.022) (0.029) (0.033) (0.022) (0.021) (0.038)

EU 0.004 0.001 −0.005 0.007 0.007 −0.001
(0.005) (0.006) (0.008) (0.005) (0.005) (0.008)

ER −7.240 * 2.099 −3.573 −3.282 −7.457 * −3.030
(4.382) (4.296) (5.402) (4.043) (4.177) (5.194)

Constant 0.757 *** 1.659 *** −1.183 *** 1.821 *** 0.605 *** −0.569 **
(0.196) (0.223) (0.215) (0.145) (0.140) (0.258)

Year Yes Yes Yes Yes Yes Yes
Industry Yes Yes Yes Yes Yes Yes

N 11,522 4069 3132 12,459 10,978 4613
R2 0.940 0.966 0.951 0.945 0.948 0.943

Surface tests
a1 0.097 *** 0.049 0.075 0.113 *** 0.121 *** 0.135 **
a2 −0.294 *** −0.095 0.168 −0.333 *** −0.337 *** −0.048
a3 0.041 −0.057 −0.079 0.071 ** 0.037 0.082
a4 −0.186 * −0.167 0.056 −0.255 ** −0.202 ** −0.245

Chow test 30.230 *** 14.320 *** 3.780 ***
Note: *** p < 0.010; ** p < 0.050; * p < 0.100. Standard deviations are reported in parentheses.
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