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A B S T R A C T   

Green innovation is currently recognized as a critical aspect for organizations to create economic 
value while contributing to ecological sustainability. Using the rationale of upper echelons the-
ory, the present study introduces CEO narcissism, an important but underexplored psychological 
trait, and dynamic capability to probe the mechanisms driving green innovation. The regression 
findings show that enterprises with narcissistic CEOs do better in terms of green innovation. 
According to the mediation study findings, dynamic capability mediates between the CEO 
narcissism and corporate green innovation. In addition, the examination of mediated moderation 
reveals that top management risk aversion could negatively moderate this mediation effect. Such 
observations not only show that the CEO’s personality has the potential to enhance corporate 
green achievements, but also discover the underlying mechanism which would provide guidance 
to help firms to be green.   

1. Introduction 

Being green is becoming a vital contemplation for organizations on the planet due to the grave environmental degradations and the 
mounting public voices [1–7]. Regarded as a catalytic agent of the marriage between business and ecological sustainability, green 
innovation, the betterments of products or processes to lessen pollution and meet ecological protection requirements [8–11], is 
spontaneously adopted by an increasing number of organizations to create economic value while contributing to sustainable devel-
opment [12–15]. The achievements of green innovation often help firms to take the high road to satisfy stakeholders, build favorable 
reputation, attract potential customers, and attain competitive advantages [16–20]. However, the pursuit of green innovation entails 
significant expenditure and uncertainty, which leads to insufficient motivation of enterprises for green innovation. Therefore, it is 
critical to investigate the driving elements of green innovation. 

Previous literature has recognized distinct antecedents of green innovation through various lens. Recent studies on corporate green 
innovation behavior have emphasized that eco-friendly innovation could be responses to the expectations from stakeholders, such as 
investors, customers, suppliers, communities, Non-Government Organizations (NGOs), and so on [10,14,16,21–23]. Exploring through 
a institutional perspective, scholars discovered that pressures or supports for both formal (e.g. laws, regulations, and rules) and 
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informal institutions (e.g. norms, cultures, and ethics) could play a prominent role in adopting of green innovation [9,17,24,25]. 
Researchers also identified intrinsic drivers of green innovation performance within firms themselves, such as corporate governance 
and firms’ life cycle stages [12,26]. These theories have cast new insights on the origins of green innovation. 

Nevertheless, research on the internal drivers of green innovation behavior, especially the subjective initiative from the top 
management team, has been limited. Upper echelons theory argues that top managers’ individual psychological traits are destined to 
exert great influence on organizational strategies and performance [20,27]. From this perspective, the choices of executives could be 
influenced by their personal values, dispositions, and prior experiences. The personalities of corporate executives, especially CEOs, 
might affect organizational behaviors, with green innovation included. 

Narcissism, a rapidly growing focus in psychology and management fields, is exhibiting its strategic prominence and undervalued 
visibility [28,29]. Concerning CEOs’ narcissistic traits, the extant research has examined its impact on organizational innovation 
strategy [30], corporate social responsibility performance [31] and corporate financial report quality [32]. However, there has been 
limited research on corporate green innovation behavior. CEO narcissism as significant traits and research hotspots [14,32], its po-
tential impact on corporate green innovation pertains to the claim made by upper echelons theory that major organizational choices, 
actions, and results may be explained by the psychological characteristics of the top management team [27,30,31]. Thus, this study 
investigated the influence of CEO narcissism on corporate green innovation behavior through the lens of upper echelons theory. 

Theoretically, narcissistic CEOs tend to exhibit overblown views of themselves and like to reinforce favorable self-perceptions 
[33–35]. While the actions of engaging in green innovation induce public attention and social recognition, it would be in line with 
the value judgements of narcissistic CEOs [36]. By achieving improvements of products or processes through environmental-friendly 
innovative efforts, green innovation comprises both value creation and environmental responsibility. Such dual nature of green 
innovation makes a new way to explore narcissistic CEOs’ managerial implications in corporate decision-making toward sustainable 
development. The theoretical gaps to be explored and tested could be summarized in three aspects. First, whether corporate green 
innovation could benefit from CEOs’ narcissism? Second, what is the mechanism between narcissistic CEOs and green innovation? 
Third, are there any other key factors that might affect the association between CEOs’ narcissism and green innovation? 

The current study, on this basis, aims to address the gaps through the tenets of upper echelons theory. Based on upper echelons 
theory, the psychological characteristics of top management are a fundamental determinant of corporate behavior and performance. 
This study tries to identify whether corporate CEOs’ personality characteristics, such as narcissism, have influence on green inno-
vation, and what the inherent mechanisms are for implementing innovative eco-friendly practices. By surveying sample of 
manufacturing firms in China and analyzing with moderating and mediating models, the empirical results demonstrate that CEO 
narcissism could lead organizations to better green innovation performance. Moreover, this association might be dependent on the 
internal capacity building as well as the interactions with risk cognition in leadership. 

The main contributions of this study lie in three aspects. First, this research adds to the application of upper echelons theory via the 
lens of CEO personality qualities. This study comprehensively probes the logic that the value of executives’ psychological charac-
teristics in pursuing green innovatively. Second, this study adds to the body of knowledge about the factors that drive corporate green 
innovation. Previous studies on green innovation behavior have focused on the institutional level [9,17,24,25] and organizational 
level [15,37,38], with little emphasis paid to the individual level, particularly the influence of senior managers’ psychological 
qualities. Third, the research findings have significant practical implications for both businesses and policymakers. The findings offer 
organizations insights into how to improve the composition of their senior management teams. They might also assist governments in 
developing policies that promote effective value development while simultaneously ensuring environmental sustainability. 

1.1. Theoretical background and hypotheses development 

1.1.1. CEO narcissism and corporate green innovation 
Upper echelons theory points out that organizational top executive managers often make decisions based on their own personalized 

cognition [27,33]. These top executives, especially CEOs, could dominate organizational strategies or behaviors, and then exert 
substantial effects on organizational efforts and outcomes. Thus, CEOs will very likely to engage in activities satisfying their personal 
preference and values [39–41]. For instance, the demographics of CEOs, such as age, gender, academic background, or professional 
experience, are related to the organizational motivations for environmental issues [20,42] as well as their psychological traits 
including cognition, emotion, and preference [43]. 

Narcissism refers to the extent to which one person is arrogant and seeks for satisfaction of arrogance from others [29,33,34]. 
Narcissistic CEOs might tend to exhibit overblown views of themselves and like to reinforce favorable self-perceptions [35]. Some 
narcissistic CEOs are eager to highlight their prominence in organizations and willing to choose differential strategies or behaviors 
which may lead to potential risks or fluctuating outcomes [40,44]. This individual characteristic accounts for an important source of 
differences in organizational performance. Previous literature has provided evidence that a narcissist is sensitive to public evaluations 
and strongly motivated to choose strategies that could promote “positive self” [41,45]. Therefore, it could be a viable choice for 
narcissistic CEOs to obtain media attention or public admiration, since green innovation exhibits special concerns regarding social 
welfare. Besides, CEO narcissism has been examined to be positively associated with corporate social responsibility [36]. In this 
perspective, narcissistic CEOs may encourage companies to actively pursue green development for showcasing responsible and 
towering image of the organizations. 

Theoretically, narcissism consists of individual motivations and behaviors stemmed from psychological activities [27]. From the 
motivational perspective, narcissistic CEOs often stand on tiptoe to gain others’ attention and praise [35]. They exert themselves to 
maintain a favorable image of their own by those positive opinions and feedback [34,44]. When stakeholders are progressively 
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interested in business practices that should be good for sustainability, activities of green innovation will convey to positive signals of 
corporate strategic choice towards public concerns and social welfare to them [46]. Narcissistic CEOs will naturally embrace green 
innovation to win more applause and praise from various stakeholders [28]. Especially, media and public express high recognition of 
moral concerns on environmental responsibility, CEOs can readily satisfy their demands for showing off. A CEO with higher narcissism 
will actively promote green innovation to gain others’ admiration with less focus on organizations, even if being green could increase 
cost or encounter failures [28]. From the behavioral perspective, CEO narcissism favors dramatic and bold behaviors and often en-
dorses unconventional actions which may stimulate creativity as well as risk-taking [33,44]. Because doing prosocial behaviors can 
alter the status quo and encourage narcissistic CEOs to do well, it could be a value-added way of supplying narcissism for CEOs [28]. 
Developing green products/processes innovatively offers a relatively high probability of better performance and competitive edge [6, 
9]. It would consequently enhance narcissistic CEOs’ feelings of superiority and encourage them to select proactive engagement in 
green innovation to outperform competitors [34]. If their cognition of green innovation becomes clearer, narcissistic CEOs prefer to 
adopt it to embody sense of arrogance and strengthen moral authority to prove personal value and spotlight image. 

Therefore, green innovation can meet the requirements of narcissistic CEOs for their own attention and image reinforcement, we 
could propose that: 

Hypothesis 1. CEO narcissism is positively related to corporate green innovation. 

1.1.2. Mediating role of dynamic capability 
Although narcissistic CEOs may choose green innovation as a helpful tool for exhibitionism, attention, and reputation, the suc-

cessful green innovation cannot take the place of specific actions. Corporate strategic choice should be realized through organization- 
level competences since it is insufficient produce to substantive outcome [47,48]. Enabling innovation depends not only on the 
initiation from top management and resources of the organizations, but also on the broader knowledge capability [49]. Dynamic 
capacity, a prominent origin of performance disparities, proposes a potential association between CEO narcissism and environmentally 
innovative outputs. 

Dynamic capability refers to organizational ability to build competencies both inside and outside when facing a circumstance that is 
evolving quickly [50,51]. It reflects the capacity to conduct particular tasks (e.g. innovating new products or processes, establishing 
partnerships, or developing new business models) to advance organizational learning in sync with externally fast-paced technological 
and marketing evolution [52]. From a dichotomized view, dynamic capacity could be separated into internal and external aspects [53]. 
The external dimension of dynamic capacity, namely sensing, refers to the ability of opportunity recognizing by searching and 
exploring across distinct technologies and markets. The internal dimension, namely reconfiguring, focuses on the ability of 
opportunity-seizing which convert the possibility into real outcomes [47,50]. While dynamic capacity is the critical process to 
transform corporate strategies into substantial performance, it is a possible mechanism to connect CEO narcissism and green inno-
vation based on the logic of motivation-execution-performance. 

From the external perspective, narcissistic CEOs depend on sensing process to find opportunities for showing off or attracting 
audiences. Organizations with continuous progresses in sensing gain a better understanding of hot spots or changing trends. CEO 
narcissism could adopt bold and radical behaviors to timely cater for fast-paced changes. Thus, as a forerunner of dynamic capability, 
CEOs with high levels of narcissism can enjoy rewards from frequent external discoveries. The stronger opportunity-recognizing 
capability is built, the better green innovation an organization will accomplish. Narcissistic CEOs could facilitate the adoption of 
organizational strategy as they are likely to make the most of discretion to satisfy their personal values by influencing over strategic 
decisions [4]. The adoption of targeted strategy is bound to exert influence on the organizational ability with dynamic capability 
included. From the internal perspective, narcissistic CEOs rely on the reconfiguration process to demonstrate value or showcase their 
image. The full usage of inputs from sensing processes is facilitated by organizations with proper routine and procedure reconstruction. 
The narcissistic CEO might then marshal all available resources to ensure execution. The greater an organization’s dynamic capability 
is promoted, the more frequently it engages in sensing and reconfiguring [53]. Then, green innovation will benefit from narcissistic 
CEOs’ desire to win admiration and efforts for authority asserting. 

Effective realizations of narcissistic CEOs’ pursuits for green innovation largely depend upon dynamic capability, thus, we could 
propose that: 

Hypothesis 2. Dynamic capability mediates the association between CEO narcissism and corporate green innovation. 

1.1.3. Moderating role of top management risk aversion 
While uncertainty in innovation is inevitable, being green innovatively might encounter unexpected failures [4]. Top managers’ 

attitudes to risks and uncertainty are also a critical determinants of innovation adopting [54]. Previous literature has demonstrated 
that the risk aversion in leadership would weaken inter-functional cooperation, avoid failures, and repress creative ideas, leading to 
poor innovation performance [55]. When managerial risk aversion is low, narcissistic CEOs would be encouraged to take innovation 
failures as normal procedure and be more likely to expand existing capabilities and implement new technologies to meet the needs for 
self-enhancement or image-making. They would consequently input more organizational resources into the activities in responding to 
the growing environmentalisms. Correspondingly, the low tolerance of risks hates radical and divergent thoughts as well as dramatic 
and bold behaviors [56]. Narcissistic CEOs have to seriously take into account risks and make some concessions in the way of satisfying 
personal preference. External integration and internal reconfiguration involve considerable costs (e.g. adjustment and adaption), 
capability reconstruction may result in transformation failures, the trap that organizations are trying to elude. Therefore, higher risk 
aversion in leadership naturally restricts narcissistic CEOs’ managerial discretions and self-interest pursuits. There will be much 
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difficulties in routine and procedure reconfigurations even if they are necessary. The benefits of opportunity-recognizing and capi-
talizing from CEO narcissism would be impeded. 

Therefore, we propose that: 

Hypothesis 3. The mediating effect of dynamic capability on the association between CEO narcissism and corporate green inno-
vation is stronger when top management risk aversion is lower. 

The conceptual framework is shown in Fig. 1 with CEO narcissism as the independent variable, dynamic capability as the mediator, 
top management risk aversion as the moderator, and corporate green innovation as the dependent variable. 

2. Methodology 

2.1. Sample 

To test the aforementioned hypotheses, samples were gathered by surveying manufacturing enterprises in Yangtze Delta of China. 
The present study used questionnaires organized from existing literature and fulfilled following by the standard steps in order to avoid 
cultural bias and guarantee validity [47,57]. In addition, ex-ante procedural remedies were accepted to lessen the bias introduced by 
common methods [58]. The questionnaire was divided into two sections in order to prevent biases caused by self-assessment. One 
section which contained dependent, moderating and control variables was sent to senior executives. The other section dealt with 
independent and mediating variables, and was sent to marketing managers to evaluate CEOs. In order to verify the phraseology, 
clarity, and content, we conducted a pretest before on-site distribution through interviews with four corporate senior managers and 
four experienced academics. Meanwhile, we randomly chose enterprises in industries of different geographical locations and sizes to 
maximize variability. We took security measures to ensure that informant would remain anonymous. After the datasets are combined 
and encoded, 273 response firms were included for data analysis. Table 1 displays the distribution of the samples, which were 
comparable to ratios can be found in previous studies [57]. 

2.2. Measures 

Perception-related factors were accessed by seven-point Likert type scales ranging from not at all (1) to very much (7). Following 
prior study [47], average scores were calculated to measure variables with multi-item constructs. The operationalization of the var-
iables is listed in Table 2. 

2.3. CEO narcissism 

On the basis of the existing literatures [34,40], CEO narcissism was evaluated by eight items, including Assertive, Arrogant, 
Egotistical, Boastful, Conceited, Show-off, Self-centered, and Temperamental. In the interviews, the respondents were asked to rate 
how accurately these eight words described their CEOs. 

2.4. Green innovation 

Green innovation is generally considered to be a conceptual synthesis. In the literatures, it was commonly defined as the integration 
of green process innovation and green product innovation [9,10]. Respectively, green process innovation was usually accessed by three 
items, emphasizing on the contribution to the sustainable manufacturing process in the aspects of required production materials and 
concomitant pollution. In terms of required production materials, sample items were “minimizing the use of electricity, water, oil, or 

Fig. 1. The conceptual model. 
Note: This figure displays the conceptual framework verified in the present study. 
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coal”, and “minimizing the consumption of raw materials.” Production pollution item was “minimizing the emission of hazardous 
substances or waste”. Green product innovation was evaluated by another three items, respectively were “selecting the product 
materials with the least pollution”, “using the fewest materials to produce products”, “deliberately considering whether the products 
are easy to decompose, recycle and reuse." 

2.5. Dynamic capability 

Dynamic capability could be separated into two indispensable abilities of sensing and reconfiguration [53]. According to prior 
literatures, five items were used to evaluate sensing, focusing on events that exert firms to absorb knowledge from the external 
environment [47,59]. Items for measurement were “participating in professional association activities, professional conferences or 
scientific conferences actively” and “identifying target market opportunities and changing customer needs by using established pro-
cesses”. Reconfiguration was evaluated through using another seven-item scale emphasizing organizational change arising from 
absorbed knowledge. Items for measurement could be divided into “adopting substantial changed company strategies or new man-
agement methods” and “substantially recovering business processes". 

2.6. Top management risk aversion 

Top management risk aversion reflects the decision-making risk aversion preference of top managers [1]. According to the previous 
literature, top management risk aversion was evaluated by three items [60]. Respectively, these items include “top managers insist on 
avoiding taking big risks”, “senior managers believe that it is not worth taking higher risks to get higher returns”, and “senior managers 
support the implementation of innovative marketing strategies, being able to withstand some possible failures.” 

2.7. Control variables 

According to previous literatures [3,20,29,34], we considered the potential influence of firm attributions. Specifically, different 
ownerships were controlled: state-owned enterprise, collective state-owned enterprises, private enterprise, and exclusively 

Table 1 
Distribution of the samples.  

Ownership structure Percentage 

Private enterprises 56.11 
Jointed ventures 17.33 
Foreign-investment enterprises 12.86 
State-owned enterprises 7.69 

Industry ID Description Percentage 
Industry 1 machine and equipment industries 31.03 
Industry 2 metal and nonmetal manufacturing industries 13.56 
Industry 3 electronic products industry 18.3 
Industry 4 petroleum and chemical industries 9.52 
Industry 5 textile and garment industries 4.64 
Industry 6 paper-making and printing industries 3.67 
Industry 7 wood and furniture 8.98 
Industry 8 pharmaceuticals and food 9.16 

Note: This table displays the distribution of the samples used in the present study. 

Table 2 
Operationalization of the variables.  

Variables Cronbach’s 
alpha 

Operationalization (Sample items) 

CEO narcissism 0.974 “Assertive”, “Arrogant”, “Egotistical”, “Boastful”, “Conceited”, “Show-off”, “Self-centered”, and “Temperamental” 
Green innovation 0.926 Green process innovation: “minimizing the use of electricity, water, oil, or coal”, “minimizing the consumption of 

raw materials”, and “minimizing the emission of hazardous substances or waste”; 
Green product innovation: “selecting the product materials with the least pollution”, “using the fewest materials to 
produce products”, and “deliberately considering whether the products are easy to decompose, recycle and reuse” 

Dynamic capability 0.947 Sensing: “participating in professional association activities, professional conferences or scientific conferences 
actively”, and “identifying target market opportunities and changing customer needs by using established 
processes”; 
Reconfiguration: “adopting substantial changed company strategies or new management methods” and 
“substantially recovering business processes” 

Top management risk 
aversion 

0.860 “top managers insist on avoiding taking big risks”, “senior managers believe that it is not worth taking higher risks 
to get higher returns”, and “senior managers support the implementation of innovative marketing strategies, being 
able to withstand some possible failures.”  
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foreign-owned enterprise, where all were encoded as 1 (yes), 0 (no). Another eight dummy variables were used to control different 
industries impact. Moreover, we also controlled for some other variables: the number of employees, high and new technology is 
adopted or not (1 = yes, 0 = no), environmental executives is available or not (1 = yes, 0 = no), and nine industries (Ind 1–9). 

3. Results 

3.1. Confirmatory factor analysis 

Since the adopted scales are relatively mature and the sample size meet the basic requirements, Confirmatory factor analysis (CFAs) 
are utilized to test construct validity [57,61]. The results are displayed in Table 3. The baseline model is compared with the other six 
alternate models. It could be seen from Table 3 that the baseline model fits best and achieves the best construct validity (χ2/df = 3.232, 
IFI = 0.920, TLI = 0.910, CFI = 0.920, RMSEA = 0.091, SRMR = 0.060). That means our model fit is acceptable. 

3.2. Regression analysis 

Descriptive statistics and the results of Pearson correlation among variables are displayed in Table 4. The correlation coefficients 
among variables are all less than 0.61, which has ensured the reliability of this study. 

Table 5 reports summary of regression analyses. We use OLS to estimate coefficients of the regression models. These results offer 
comprehensive test to abovementioned hypotheses. Model 1 is established as a baseline with only control variables. Model 2 explicitly 
proves a significantly positive relationship between CEO narcissism and corporate green innovation (β = 0.104, p = 0.008). Thus, we 
verify Hypothesis 1, revealing a Bright-Side of CEO narcissism. 

To test Hypothesis 2, we introduce the three steps procedure to demonstrate that dynamic capability plays as a mediator between 
CEO narcissism and corporate green innovation [34,62]. According to the previous works [63,64], we have verified the mediation 
hypothesis through the following processes. Compared with the controlled Model 5, Model 6 shows that dynamic capability is posi-
tively associated with CEO narcissism (β = 0.185, p < 0.001). Dynamic capability is also positively associated with corporate green 
innovation, see Model 3 (β = 0.672, p < 0.001). It indicates that firms with stronger dynamic capability are more likely to have better 
green innovation achievements. Controlled dynamic capability in Model 4, CEO narcissism is no longer significantly associated with 
corporate green innovation (β = − 0.023, p = 0.493). Taking together, Models 2, 4, and 6 jointly provide a three-step test for mediating 
analysis. We also conducted an additional Sobel test for reliability, which displayed a significant mediation effect (Effect = 0.127, SE =
0.026, Z = 4.869, P < 0.001). The positive relationship between CEO narcissism and corporate green innovation is fully mediated by 
the dynamic capability. We also conduct a bootstrap test to verify the indirect effect of CEO narcissism on corporate green innovation 
for the sake of reliability. Results confirm the complete mediation effect (β = 0.139, S.E. = 0.031, 95%C.I. = 0.084–0.205). Thus, we 
verify Hypothesis 2. These observations reveal a potential benefit of CEO narcissism. Organizations with narcissistic CEOs tend to 
partake in sensing and reconfiguring with higher frequency and intensity. Then, green innovation will be nurtured from the narcissistic 
CEOs’ efforts for gaining admiration and maintaining authority. 

To test whether top management risk aversion plays a role of moderator, moderated mediation regression framework is used to 
analyze the intrinsic mechanism. We investigated the mediated-moderation model illustrated in Fig. 1 via Hayes’ PROCESS meth-
odology [65]. The corresponding variables used to generate the interaction term are all mean-centered prior to the regression analyses 
for preventing any potential multicollinearity. The result of the moderation analysis is listed in Model 7. CEO narcissism continues to 
be positively associated with corporate green innovation (β = 0.202, p < 0.001). Top management risk aversion significantly mod-
erates the association between CEO narcissism and corporate dynamic capability (β = − 0.049, p = 0.026). As expected, the signifi-
cantly negative coefficient of interaction term suggests that high CEO narcissism would lead to stronger dynamic capability when top 
management risk aversion is lower (see Fig. 2). These findings preliminarily validate Hypothesis 3. Bootstrap test with 1000 bootstrap 
samples is used to further verify the conditional indirect effect, which reconfirms the abovementioned mediation effect of dynamic 
capability (see Table 6). The direct effect of CEO narcissism remains insignificant. Conditional effect tests confirm that top manage-
ment risk aversion plays as a moderator in the indirect effect of CEO narcissism on green innovation. The varying degree of indirect 
impacts according to level of top management risk aversion is displayed in Table 6. For low (β = 0.150, S.E. = 0.045, 95% C.I. =
0.068–0.245), middle (β = 0.112, S.E. = 0.027, 95% C.I. = 0.065–0.172), and high levels of top management risk aversion (β = 0.075, 

Table 3 
Comparison of measurement models.  

Model χ2 df χ2/df Δχ2/Δdf IFI TLI CFI RMSEA SRMR 

Baseline model 794.972 246 3.232 – 0.920 0.910 0.920 0.091 0.060 
Three factors -GI + MAR 1258.091 296 4.250 69.815 0.871 0.858 0.871 0.109 0.068 
Three factors -DC + GI 1995.485 296 6.742 115.982 0.773 0.750 0.772 0.145 0.103 
Three factors -CEON + DC 2765.339 296 9.342 101.040 0.670 0.636 0.669 0.175 0.253 
Two factors -GI + MAR,CEON + DC 2973.303 298 9.978 104.799 0.642 0.609 0.641 0.182 0.254 
Two factors GI + DC,MAR + CEON 2467.712 298 8.281 170.033 0.710 0.683 0.709 0.164 0.175 
One factors 1780.800 170 10.475 662.193 0.672 0.632 0.671 0.187 0.105 

CEON = CEO Narcissism; MAR = Top Management Risk Aversion; DC = Dynamic Capability; GI = Green Innovation. 
Note: This table provides confirmatory factor analysis which shows our model fit is acceptable. 
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Table 4 
Means, standard deviations, and correlations.   

Mean SD SE JV PE FE NE HNTA EEA CEON DC MRA GI 

SE 0.077 0.267 1           
JV 0.096 0.295 − 0.094 1          
PE 0.533 0.500 − 0.309** − 0.247** 1         
FE 0.059 0.236 − 0.072 − 0.081 − 0.267** 1        
NE 2.796 1.113 0.041 − 0.111 − 0.030 0.161** 1       
HNTA 0.713 0.505 0.001 0.122 − 0.182** 0.019 0.317** 1      
EEA 0.612 0.534 0.030 0.058 − 0.087 0.006 0.273** 0.417** 1     
CEON 4.199 1.823 0.008 0.020 − 0.030 − 0.028 − 0.041 0.071 0.056 1    
DC 5.147 1.122 − 0.125* 0.041 0.056 − 0.004 0.022 − 0.028 0.014 0.315** 1   
MRA 4.929 1.313 − 0.103 − 0.065 0.057 0.077 − 0.008 − 0.125 − 0.134* 0.028 0.391** 1  
GI 5.274 1.186 − 0.134* 0.032 0.071 − 0.005 0.012 − 0.128* − 0.058 0.160** 0.579** 0.608** 1 

SE = State-owned Enterprises; JV = Jointed Ventures; PE = Private Enterprises; FE = Foreign-investment Enterprises. 
NE = The Number of Employees; HNTA = High and New Technology is Adopted or not; EEA = Environmental Executives is Available or not. 
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Table 5 
Results of regression analyses.   

GI DC 

Model1 Model2 Model3 Model4 Model5 Model6 Model7  

Coefficient(T) P Coefficient(T) P Coefficient(T) P Coefficient(T) P Coefficient(T) P Coefficient(T) P Coefficient(T) P 

Const. 5.703*** 
(21.954) 

<0.001 5.274*** 
(17.460) 

<0.001 2.281*** 
(6.406) 

<0.001 2.302*** 
(6.434) 

<0.001 5.090*** 
(21.311) 

<0.001 4.329*** 
(16.320) 

<0.001 4.942*** 
(22.997) 

<0.001 

Industry 1 − 0.044 
(-0.120) 

0.904 − 0.065 
(-0.180) 

0.858 − 0.128 
(-0.442) 

0.659 − 0.125 
(-0.432) 

0.666 0.124 (0.369) 0.712 0.087 (0.275) 0.783 0.170 (0.560) 0.576 

Industry 2 − 2.188*** 
(-5.568) 

<0.001 − 2.093*** 
(-5.379) 

<0.001 − 1.079** 
(-3.334) 

0.001 − 1.076** 
(-3.321) 

0.001 − 1.649*** 
(-4.566) 

<0.001 − 1.482*** 
(-4.336) 

<0.001 − 0.733* 
(-2.077) 

0.039 

Industry 3 − 0.354 
(-0.561) 

0.575 − 0.342 
(-0.549) 

0.583 − 0.072 
(-0.145) 

0.885 − 0.069 
(-0.138) 

0.890 − 0.420 
(-0.723) 

0.470 − 0.398 
(-0.728) 

0.467 − 0.307 
(-0.594) 

0.553 

Industry 4 0.337 (1.476) 0.141 0.305 (1.351) 0.178 − 0.008 
(-0.046) 

0.964 − 0.009 
(-0.047) 

0.962 0.514*(2.447) 0.015 0.456*(2.304) 0.022 0.381* 
(2.030) 

0.044 

Industry 5 0.040 (0.154) 0.878 − 0.012 
(-0.046) 

0.963 0.085 (0.414) 0.679 0.097 (0.471) 0.638 − 0.067 
(-0.279) 

0.780 − 0.159 
(-0.703) 

0.483 − 0.177 
(-0.825) 

0.410 

Industry 6 − 0.337 
(-0.529) 

0.597 − 0.055 
(-0.087) 

0.931 − 0.417 
(-0.830) 

0.408 − 0.480 
(-0.939) 

0.349 0.119 (0.202) 0.840 0.619 (1.105) 0.270 0.933 (1.746) 0.082 

Industry 7 0.250 (1.344) 0.180 0.186 (1.005) 0.316 0.312* 
(2.128) 

0.034 0.328* 
(2.204) 

0.029 − 0.092 
(-0.540) 

0.590 − 0.206 
(-1.267) 

0.206 − 0.171 
(-1.116) 

0.266 

Industry 8 0.450 (1.813) 0.071 0.335 (1.348) 0.179 0.127 (0.644) 0.520 0.145 (0.728) 0.467 0.480*(2.104) 0.036 0.276 (1.266) 0.207 0.151 (0.729) 0.467 
SE − 0.644* 

(-2.237) 
0.026 − 0.646* 

(-2.275) 
0.024 − 0.312 

(-1.364) 
0.174 − 0.304 

(-1.328) 
0.186 − 0.494 

(-1.866) 
0.063 − 0.498* 

(-1.997) 
0.047 − 0.358 

(-1.510) 
0.132 

JV 0.152 (0.569) 0.570 0.159 (0.605) 0.546 0.071 (0.337) 0.737 0.067 (0.320) 0.749 0.120 (0.491) 0.624 0.133 (0.578) 0.564 0.203 (0.929) 0.354 
PE − 0.119 

(-0.631) 
0.528 − 0.109 

(-0.589) 
0.556 − 0.123 

(-0.830) 
0.407 − 0.125 

(-0.843) 
0.400 0.006 (0.036) 0.971 0.023 (0.141) 0.888 0.075 (0.484) 0.629 

FE − 0.272 
(-0.848) 

0.397 − 0.227 
(-0.718) 

0.473 − 0.261 
(-1.035) 

0.302 − 0.270 
(-1.069) 

0.286 − 0.016 
(-0.053) 

0.958 0.063 (0.227) 0.821 0.052 (0.198) 0.843 

NE 0.001 (0.020) 0.984 0.009 (0.124) 0.901 − 0.026 
(-0.474) 

0.636 − 0.028 
(-0.511) 

0.610 0.041 (0.638) 0.524 0.054 (0.886) 0.377 0.060 (1.035) 0.302 

HNTA − 0.276 
(-1.663) 

0.098 − 0.284 
(-1.736) 

0.084 − 0.243 
(-1.855) 

0.065 − 0.240 
(-1.833) 

0.068 − 0.050 
(-0.327) 

0.744 − 0.064 
(-0.448) 

0.655 − 0.015 
(-0.112) 

0.911 

EEA − 0.183 
(-1.224) 

0.222 − 0.189 
(-1.278) 

0.203 − 0.146 
(-1.236) 

0.218 − 0.144 
(-1.218) 

0.225 − 0.056 
(-0.404) 

0.687 − 0.065 
(-0.503) 

0.615 0.023 (0.186) 0.853 

CEON   0.104** 
(2.683) 

0.008   − 0.023 
(-0.686) 

0.493   0.185*** 
(5.419) 

<0.001 0.202*** 
(6.115) 

<0.001 

DC     0.672*** 
(11.741) 

<0.001 0.686*** 
(11.258) 

<0.001       

MRA             0.235*** 
(4.949) 

<0.001 

CEON*MRA             − 0.049* 
(-2.242) 

0.026 

R-sq 0.202  0.227  0.507  0.508  0.159  0.256  0.343  
F 3.774  4.086  14.316  13.469  2.814  4.807  6.408  

Independent variable: CEON; Mediating variable: DC; Moderating variables: MRA. 
Note: This table summarizes the regression analyses which provide comprehensive test to the hypotheses. 
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S.E. = 0.025, 95% C.I. = 0.026–0.125). The indirect impact of CEO narcissism on green innovation through dynamic capability is 
considerable in the three degrees. Therefore, we verify the Hypotheses 2 and 3. In the case of high management risk aversion in 
leadership, narcissistic CEOs’ managerial discretions and self-interest pursuits are naturally restricted. The benefits of 
opportunity-recognizing and capitalizing from CEO narcissism would be impeded. In consequence, firms with narcissistic CEOs are less 
likely to develop green innovation rooted in corporate dynamic capability. In contrast, when managerial risk aversion is low, 
narcissistic CEOs would be encouraged to take innovation failures as normal procedure and be more likely to expand existing dynamic 
capabilities, consequently fostering better green innovation. 

4. Discussion 

Due to the severity of environmental degradation and the growing of public outcry, being green is becoming an essential 
consideration for enterprises worldwide [3,5,66]. Therefore, integrating environmental concerns into business is an effective activator 
for opportunities-seizing and value-generating. Green innovation, which aims to minimize pollution and satisfy the standards of 
ecological protection through the enhancement of products and processes, is regarded as the catalyst for the fusion of business and 
ecological sustainability [8–10]. Due to the fact that green innovation frequently creates or incorporates new technology into the 
commercial process of production, management, or services, it helps to reduce harmful environmental effects like resource usage or 
environmental pollution [8]. Inspired by the upper echelons theory that a CEO’s narcissism may have a substantial impact on the 
adoption of eco-friendly innovative activities, which might attribute to the top managers’ desire for personal reputation and public 
attention [20,31]. The current study examined if and how the CEO’s narcissistic affects green innovation from a dynamic capacity 
viewpoint. And the process by which narcissistic CEOs influence corporate green innovation and the circumstances in which this may 
happen were also well-discussed. Drawing on sample of Chinese manufacturing enterprises, the empirical findings demonstrated that 
the CEO narcissism has a favorable influence on the corporate green innovation performance. In addition, dynamic capability 
significantly mediated the favorable effect of CEO narcissism. It was also shown that top management risk aversion restrains the 
dynamic capability’s mediating function. 

4.1. Theoretical contributions 

Evidences from previous researches have validated the direct effect of green innovation on environmental performance, which tell 
a dominant role of green innovation in green development [67]. In the previous works, the initiation from top management and re-
sources of the organizations and society to drive green innovation and sustainable performance has been widely studied, such as 
intellectual property rights, government support, coopetition strategy, digitalization capability [68–70]. Nevertheless, research on the 
internal drivers of green innovation behavior, especially the personality of the executive officers, has been limited. This work in-
vestigates the impact of narcissistic CEOs and makes three contributions that might extend comprehension about the effect of CEO 
narcissism on green innovation. First, by connecting CEO’s narcissism and green innovation performance, our research advances the 
existing discussion on green corporate practices. Although various researches have highlighted the impact of CEO narcissism, few have 
investigated through which way CEO narcissism could become an efficient driver of corporate green innovation. Intentionally, this 

Fig. 2. The moderating effect of Top management risk aversion (MRA) on the relationship between CEO narcissism (CEON) and Dynamic capa-
bility (DC). 

Table 6 
Moderated mediating effect of CEO narcissism on green innovation through dynamic capability moderated by top management risk aversion.   

Effect Boot SE BootLLCI BootULCI 

Direct − 0.029 0.019 − 0.065 0.007 
Indirect(M-1SD) 0.150 0.045 0.068 0.245 
Indirect(M) 0.112 0.027 0.065 0.172 
Indirect(M + 1SD) 0.075 0.025 0.026 0.125 

Notes: This table provides summary of bootstrap test with 1000 bootstrap samples which confirms the mediation effect of dynamic capability. 
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study has begun to look into the causes and circumstances of CEO narcissism as they relate to green innovation. We expect that our 
findings will help people understand how psychological traits of CEOs affect pro-social business activities. Based on the upper echelons 
theory, this study supports a recent call for additional research on the function of the CEO in corporate eco-friendly behaviors and 
offers empirical proof that the narcissistic nature of CEO does have a favorable impact on the implementation of green innovation [71, 
72]. Therefore, the personal motivation of senior managers may serve as a key catalyst for green innovation initiatives. The personal 
traits of CEOs may be advantageous to delivering economic value and ecological preservation, even though corporate green innovation 
is a constructive response to the mounting demand from environmental consensus throughout the world. The current findings extend 
the theoretical justification and provide supporting results, which improve the existing literature and add fresh insight into the link 
between CEOs’ narcissism and corporate green innovation. 

Second, this study fills the knowledge gaps by figuring out the ways in which corporate green innovation might internalize CEO 
narcissism to accomplish prosocial goals. A company’s internal operations and external forces might shape and impact how its strategic 
implementation is carried out. Naturally, it takes a suitable organizational setup and sufficient mobilizations to harness resources in 
order to translate leaders’ preferences into meaningful business actions. Dynamic capability, which is both a proclamation of the future 
and a vehicle for management self-interest, may spontaneously translate the unique psychological characteristics of CEOs into the 
activities of green innovation. To continually achieve improvements of products or processes through environmental-friendly inno-
vative efforts, firms must foster their abilities to seize new opportunities. Besides, the impact of CEOs’ psychological characteristics on 
the success of prosocial initiatives depends on the setting [47]. The function of dynamic capability should be fused with organizational 
attributes. Higher risk aversion in leadership would restrict narcissistic CEOs’ managerial discretions and self-interest pursuits. The 
benefits of opportunity-recognizing and capitalizing from CEO narcissism would be impeded. In this perspective, these observations 
have outlined the nature and function of CEO narcissism in the corporate green innovation. 

Third, our work contributes to environmental researches in developing economies and provides empirical evidence to the con-
troversy on the role of CEO narcissism on corporate innovation. As a typical emerging economy, China is facing big challenges of green 
development [2,28,73]. The ongoing structural reforms and growing calls for environmental protection significantly shape managerial 
criteria and assumptions [3,47,74,75]. Green innovation is becoming increasingly popular for enterprises over the world. On this basis, 
taking executives’ nature into consideration, this study could be utilized to guide organizational leaders to promote green business. 

4.2. Practical implications 

The current empirical study also makes significant practical inferences for business executives and policymakers regarding green 
innovation adoption. On the one hand, it is deserved to mention that narcissistic CEOs own their bright side of green mindset, although 
narcissism was commonly regarded as a dark side of executive personality in the literatures [40,44]. The eagerness to win more 
applause and praise could spur narcissistic CEOs to embrace green innovation. To provide convenience, it is critical to develop and 
implement an integrated governance to sponsor this byproduct of narcissism. Of course, necessary organizational disciplines also 
should be implemented to restrain and guide behaviors. Managers also should try to adopt appropriate strategies to achieve a win-win 
situation that takes account both of green development and company interests. Moreover, firms must develop their own capabilities to 
seize the eco-related opportunities under certain conditions. Timely response to social interest in the natural environment with active 
reconfiguration could produce better eco-friendly outcomes. Policymakers, on the other hand, should concentrate their efforts to 
establishing appropriate policies to cultivate green development pattern [9]. Intentional interventions may provide essential supports 
for the efforts of SMEs to break the resource bottleneck and pursue green. It is urged to strengthen structural flexibility, entrepreneurial 
orientation and adaptive execution to make flexible and creative use of eco-related opportunities. Policy making must cater to the 
motivation of firms’ green development. Aroused stakeholders would undoubtedly dive into green actions. 

4.3. Limitations and future work 

First, it is noticeable that the perceptual measurements of variables have unavoidable drawbacks resulting from the subjectivity. 
Despite how challenging it is to assess personality, using objective data as supplemental evidence will be beneficial. Second, a cross- 
sectional questionnaire survey is used in the current study, which makes it impossible to capture dynamics. Our empirical evidence 
demonstrated the beneficial effects of narcissistic CEOs on corporate green behavior. The question of whether CEOs’ narcissism would 
continue to have a good impact in the long run is left unanswered. Further longitudinal research should be undertaken to establish 
robust and validated conclusion. Third, the manufacturing enterprises in the Yangtze River Delta of China is the exclusive subject of 
this study’s analysis of industrial companies. It is advised to include a comparison with established countries in our follow-up study, 
even if there are different administrative foundations of environmental activities in developed context. 
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