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Abstract

:

This study attempts to investigate the influence of managerial mindfulness on firm innovation. Managerial mindfulness is defined as a collective psychological state shared by top management team (TMT) members and represents their collective attention to present-moment events and experiences. Drawing from two psychological mechanisms of mindfulness, we argue that managerial mindfulness can positively affect R&D intensity—a proxy for firm innovation. The first psychological mechanism is that mindfulness facilitates self-regulation. By facilitating self-regulation, managerial mindfulness enables TMT members to behave less opportunistically and act in a less self-serving manner. Therefore, TMT members are concerned about the shareholders’ interests in long-term value creation and hence are willing to take more risk such as investing more in R&D. The second psychological mechanism is that mindfulness facilitates goal-pursuit, especially for intrinsic goals. Mindful TMT members are autonomously motivated to pursue goals that are more satisfying, persist for longer durations, and show greater success than goals that are extrinsically motivated; mindful TMT members are likely to view R&D as an intrinsic goal to pursue. In addition to the main effect, this study also examines several moderators and suggests that the positive relationship between managerial mindfulness and R&D intensity is moderated by firm age, slack resources, and past financial performance. Specifically, this relationship becomes weaker when a firm grows older and the firm has better past financial performance, while it is stronger when a firm has greater slack resources. To empirically test our hypotheses, we rely on a sample of Chinese listed companies and collect data from the China Stock Market and Accounting Research (CSMAR). Feasible generalized least squares (FGLS) regression is adopted due to the presence of significant autocorrelations and heteroskedasticity. The empirical analyses provide full support for our hypotheses. Therefore, this study contributes to literature of mindfulness, as well as studies on TMT’s influence on firm strategy and decision-making.
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1. Introduction


Innovation, as a major strategy for enterprises to build and maintain their sustainable competitive advantages, has been a hot issue in management and economic studies [1,2,3]. It has been shown that innovation is an essential driver for corporate sustainable development [2,4]. Among them, many researchers pay more attention to the research on the influencing factors of enterprise R&D investment intensity [2]. At present, there are two main types of research on antecedents of R&D investment: one is from the perspective of external environment of enterprises, such as macro-environment, institutional environment, cultural environment, etc. [5,6], the other is from the internal micro-environment of enterprises, such as board structure, ownership structure, and advertising investment [7,8,9]. However, most of them study the influencing factors of R&D investment from the perspective of objective factors. Few scholars study the subjective characteristics of executive.



Mindfulness, an ancient and mysterious way of spiritual practice, is quietly sweeping the business world, changing the mental models of managers and becoming an important source of competitive advantage for enterprises. Mindfulness originated from the ancient wisdom of the East and has over 1000 years of history. In China, it has been mentioned many times in its early days. For example, “Genuine knowledge acquired, thoughts purified; thoughts purified, hearts rectified; hearts rectified, personalities cultivated; personalities cultivated, families regulated; families regulated, the states well governed; the states well governed, the whole world will be in peace and tranquil.” In The Great Learning, one of the Four Books; "Governing Shu by Tao" in Lao Tzu’s Tao Te Ching, which means that if “the Tao” is not correct and the idea is not sincere, the Shu (management method) is also confused and the top managers become more and more stressed because of this. The philosopher Tsang said, “I daily examine myself on three points: whether, in transacting business for others, I may have been not faithful; whether, in intercourse with friends, I may have been not sincere; whether I may have not mastered and practiced the instructions of my teacher.” In the age of fragmentation, top managers also tend to have discrete and non-focused attention. Therefore, through the practice of mindfulness, managers can not only make their attention more focused, but also more timely and keen to detect the wandering of thinking, so that they can work more efficiently, reduce errors and accidents caused by not paying enough attention to the current events, and thus help managers to keep peace of mind within a complex dynamic environment and enhance the rationality of management decisions [10]



As noted by Good et al. (2016) [11] (p.115), “Interest in mindfulness, defined in basic terms as present-centered attention and awareness, is surging.” However, mindfulness is primarily, if not exclusively, viewed as an individual’s psychological state [12,13] or a type of personal traits [14,15]. In recent years, although some scholars have begun to study collective mindfulness, there are few studies in the field of organizational management. In this paper, we argue that mindfulness can be a collective-level psychological state of an organization or a team. We specifically focus on mindfulness shared by members of the top management team (TMT) of a firm—hereby called ‘managerial mindfulness’. In this study, managerial mindfulness refers to a collective psychological state that is shared by TMT members. In other words, managerial mindfulness reflects TMT members’ attention paid to internal and external present-moment states, events, and experiences. In general, our conceptualization of managerial mindfulness as a collective psychological state is closer to the classic Buddhist philosophy: attention to the present [16]. In addition, we emphasize that managerial mindfulness is a relatively enduring, stable, and shared property of a TMT.



More importantly, our study attempts to address whether and how managerial mindfulness affects firm innovation. Previous studies have shown that firm strategy and decision-making are determined collectively by TMT members [17] and that a set characteristics of TMT members (e.g.; TMT tenure, TMT demographics, and TMT diversity) are able to influence firm strategy and decision-making [18,19,20,21,22]. Our study adds to this literature that managerial mindfulness as a collective psychological state shared by TMT members can also influence firm strategy and decision-making. Specifically, we examine the influence of managerial mindfulness on R&D intensity—a proxy of firm innovation [23]. R&D plays a critical role in organizational adaptation and evolution and is a key determinant of firm long-term value and corporate sustainable development [2,4,24,25]. However, TMT members are reluctant to make investments in R&D because TMT members are loss-averse and they give more weights to the potential loss than the potential gains incurred by R&D in short-term. However, in this paper, we propose that two psychological mechanisms of managerial mindfulness enable more mindful TMT members to invest more in R&D.



The first psychological mechanism is that mindfulness facilitates self-regulation [26,27]. By facilitating self-regulation, managerial mindfulness enables TMT members to behave less opportunistically and act in a less self-serving manner. Rather, TMT members act more in a manner more fitting of stewardship [28]. Therefore, TMT members are concerned about the shareholders’ interests in long-term value creation and hence are willing to take more risk such as investing more in R&D. The second psychological mechanism is that mindfulness facilitates goal-pursuit, especially for intrinsic goals [12,29]. Mindful TMT members are autonomously motivated to pursue goals that are more satisfying, persisting for a longer duration, and show greater success than goals that are extrinsically motivated [30]. Because R&D is a critical determinant of a firm’s long-term success and survival, mindful TMT members are likely to view R&D as an intrinsic goal to pursue. Thus, mindful TMT members are likely to invest more in R&D. In a summary, we propose two psychological mechanisms to explain why more mindful TMT members are less loss-averse than less mindful TMT members and, therefore, more mindful TMT members are likely to invest more in R&D activities.



In general, we suggest that managerial mindfulness can have a positive impact on R&D intensity. Furthermore, we show that the positive influence of managerial mindfulness on can be moderated by three firm characteristics including firm age, slack resources, and past financial performance. Using a sample of Chinese listed firm, we provide empirical evidence to our arguments. Our study can make two contributions. First, it contributes to the literature of TMT’s impact on firm strategy and decision-making. We add to this literature by showing that managerial mindfulness as a collective psychological state of TMT can influence firm innovation—proxied by R&D intensity in this study. Second, our study contributes to the literature of mindfulness by conceptualizing it as a collective-level construct. Previous studies mainly describe mindfulness as an individual’s psychological state or a type of personal traits [11]. Few studies examine mindfulness from a collective perspective (see Weick et al.; 1999 as an exception) [31]. However, our conceptualization of managerial mindfulness as a collective psychological state of TMT members is largely different from the highly influential conceptualization of collective mindfulness by Weick et al. (1999) [31], who define collective mindfulness as mindful organizing characterized by several interrelated processes at multiple organizational levels. Instead, our study shows that mindfulness does not matter to an individual, but also can collectively influence decision-making of a group or a firm.



This paper proceeds as follows. In Section 2, we review the literature and develop research hypotheses. Section 3 describes our data collection procedure and variable construction and outlines the empirical method used to investigate the hypotheses. Section 4 presents the results and a discussion of the empirical analysis. Section 5 concludes, offering interesting implications and the limitations of the findings.




2. Literature Review and Research Hypothesis


2.1. Defining Managerial Mindfulness


As noted, previous studies mostly view mindfulness as an individual’s psychological state or a type of personal traits. In this literature, mindfulness is defined as a “receptive attention to and awareness of present events and experience” [32] (p.212). This is because those studies are largely drawn from the classic Buddhist philosophy of mindfulness, which emphasizes “clear-minded attention to, and awareness of what is perceived in the present” [11] (p.116). In fact, mindfulness has been a central term in Buddhist mental training for many years, and in recent years, firms such as Google have developed training programs of mindfulness to improve employees’ functioning and performance [33,34,35,36]. Overall, there are more than 4,000 scholarly articles on this topic [37]. Weick and Roberts (1993) introduced the concept of mindfulness into the management literature, although their conceptualization of mindfulness as cognitive flexibility and attention to novelty has diverged from the classic Buddhist philosophy [38]. In short, individual mindfulness reflects a person’s “mental state with the characteristics of present-focused awareness and attention” [39] (p.24).



In this study, we study managerial mindfulness—defined as TMT members’ shared psychological state in which attention is paid to internal and external present-moment events. This definition emphasizes TMT members’ collective attention to external and internal present-moments states, events, and experiences. In other words, managerial mindfulness represents a present-moment focused state of collective consciousness. In this view, managerial mindfulness differs from managerial attention [40] in that attention itself does not become mindful until attention is coupled with and monitored by an apprehension of the current state of the [41]. Managerial mindfulness as a collective construct in our study departs from a highly influential conceptualization of collective mindfulness by Weick et al. (1999) [31]. In their work, collective mindfulness refers to mindful organizing, which comprises five interrelated processes at multiple organizational levels: preoccupation with failure, reluctance to simplify interpretations, sensitivity to operations, commitment to resilience, and deference to expertise. While Weick et al. (1999) use collective mindfulness to explain how high-reliability organizations avoid catastrophe and perform in a nearly error-free manner under trying conditions [31]; our conceptualization of managerial mindfulness is closer to the classic Buddhist tradition and makes managerial attention to present-moment events more central. However, both Weick et al.’s (1999) conceptualization and our definition emphasize that collective mindfulness is a relatively enduring, stable, and shared property of an organization or a group [31,42].




2.2. Influence of Managerial Mindfulness on R&D Intensity


Generally, this study attempts to understand whether managerial mindfulness influences on firm strategy and decision-making. To answer this question, we specifically examine the impact of managerial mindfulness on R&D intensity—a proxy of firm risk-taking. R&D plays a critical role in organizational adaptation and evolution. In order to respond to threats and opportunities posed by environmental changes, top executives like TMT members allocate resources to R&D activities to explore alternatives and novel solutions [24,25]. In this view, R&D activities are important to organizational learning, innovation, competitive advantages, and long-term success [43,44]. Despite its importance to firm long-term performance and survival, TMT members are reluctant to invest in R&D because, in short-term, R&D often incurs substantial loss if R&D projects fail and, in fact, the probability of R&D projects failing can be as high as 40–90% [45,46,47]. Although R&D also has the potential to largely improve firm performance, TMT members are more concerned about the loss potentially incurred by R&D failures rather than the gains potentially made by R&D success [23]. In addition, TMT members give more weight to potential loss than to potential gains when they compare those potential outcomes of R&D [23]. In summary, TMT members are loss-averse and they are reluctant to investing in R&D, which is inconsistent with shareholders’ interests in long-term value maximization.



We argue, however, that more mindful TMT members are less loss-averse than less mindful TMT members are. Therefore, more mindful TMT members are likely to invest more in R&D activities. That is, managerial mindfulness can have a positive impact on R&D intensity. Below, we propose two psychological mechanisms drawn from previous studies on mindfulness to explain why managerial mindfulness could positively affect R&D intensity.



The first psychological mechanism is that mindfulness facilitates self-regulation [26,27]. Experimental studies show that mindfulness training can develop individuals’ self-regulatory capacities [48]. A few studies also demonstrate that mindfulness reduces automatic responses to external stimuli through its impacts on self-regulation [27,49]. As managerial mindfulness facilitates self-regulation, TMT members will behave less opportunistically and act in a less self-serving manner. Instead, TMT members act more in a stewardship manner [28]. Therefore, TMT members are concerned about the shareholders’ interests in long-term value creation. TMT members are willing to take more risk (e.g.; invest more in R&D) in order to maximize long-term firm value, even though they know such risk-taking may result in substantial loss in short-term. That is, managerial mindfulness can have a positive influence on TMT members’ risk-taking behaviors such as R&D investments, because managerial mindfulness facilitates self-regulation of TMT members, which in turn makes TMT members behave less opportunistically and act in a less self-serving manner and enables them to behave in a stewardship manner.



The second psychological mechanism is that mindfulness facilitates goal-pursuit, especially for intrinsic goals [12,29]. One intuitive idea of mindfulness is that attention to present-moment events and experience may be at odds with the future orientation of goal-pursuit. In fact, it is observed from experiments that mindfulness supports goal-pursuit through improved attentional and motivational properties [12,29]. In addition, brain image research indicates that individuals that are more mindful are less motivated by extrinsic rewards like money [50]. Together, these studies suggest that mindfulness is not related with passivity. Instead, mindfulness is associated with autonomous motivation. Therefore, individuals that are more mindful are driven by intrinsic goals that are perceived by themselves as important, valued, or enjoyable. From this perspective, mindful TMT members are autonomously motivated to pursue goals that are more satisfying, persisting for a longer duration, and show greater success than goals that are extrinsically motivated [30]. Given that R&D is a critical determinant of a firm’s long-term success and survival, mindful TMT members are likely to view R&D as an intrinsic goal to pursue. In contrast, mindful TMT members are less concerned about the short-term loss that is potentially incurred by R&D failures, because they are not motivated by either extrinsic rewards like short-term gains or extrinsic punishments such as short-term loss. Therefore, mindful TMT members are likely to invest more in R&D, suggesting a positive influence of managerial mindfulness on R&D intensity.



In summary, we propose two psychological mechanisms to show that managerial mindfulness is positively related with R&D intensity of a firm. Thus, the following hypothesis is proposed:



Hypothesis 1:

Managerial mindfulness is positively associated with R&D intensity.






2.3. Moderating Role of Firm Characteristics


Above, we have discussed why mindful TMT members are likely to invest more in R&D. In this section, we will demonstrate how certain firm-level characteristics can moderate the positive association between managerial mindfulness and R&D intensity.



2.2.1. Firm Age


The first firm characteristic is firm age, which may reflect the level of organizational rigidity of a firm [51]. Often, TMT members of older firms are more cognitive rigid than TMT members of younger firms because older firms have established routines that are the building blocks of firm capabilities [51]. In addition, older firms often become bureaucratic organizations [52]. Both established routines and bureaucratic structures can enhance an organization’s rigidity [52]. When a firm grows older, its TMT members become more cognitively rigid. In other words, TMT members become less cognitively flexible. As a result, the influence of mindfulness will decrease because cognitive flexibility is a major manifestation of managerial mindfulness [53]. In addition, although it is true that smaller innovative companies such as the “hidden champions” maintain a distinctive level of innovation over a long time horizon, most of small companies are the same as large ones. That is to say, on the whole, most companies follow the above rules. In this vein, we suggest that the influence of managerial mindfulness on R&D intensity will becomes weaker in older firms. Thus, the following hypothesis is proposed:



Hypothesis 2:

The positive relationship between managerial mindfulness and R&D intensity is moderated by firm age. Specifically, this relationship becomes weaker when a firm grows older.






2.2.2. Slack Resources


The second firm characteristic is slack sources, which reflects the stock of the excess resources available to a firm [54]. Usually, slack resources are accrued as a planned buffer or because of poor planning. Unlike firm age, which is positively associated with cognitive rigidity of TMT members, slack resources are negatively associated with cognitive rigidity but positively related with cognitive flexibility, because slack resources divert TMT members’ attention from ‘fire-fighting’ to focus instead on flexible and expansive thinking [54]. As noted, cognitive flexibility is a major manifestation of managerial mindfulness. Therefore, the influence of mindfulness will become greater in firms with greater slack resources. As a result, we argue that the influence of managerial mindfulness on R&D intensity will becomes stronger in firms with greater slack resources. Thus, the following hypothesis is proposed:



Hypothesis 3:

Slack resources moderate the positive relationship between managerial mindfulness and R&D intensity. Specifically, this relationship becomes stronger when a firm has greater slack resources.






2.2.3. Past Financial Performance


The third firm characteristic is a firm’s past financial performance, which reflect how a firm performs in a past period. Past financial performance serves as a form of performance feedback to TMT members. The better a firm performs in a prior period, the more positive the performance feedback is perceived by TMT members. Similar to firm age, positive performance feedback increases cognitive rigidity of TMT members. The reason is that positive performance feedback signals to TMT members that they are in a safe situation and hence they do not to change the current situation [55]. Therefore, positive performance feedback is positively related with cognitive rigidity and negatively associated with cognitive flexibility. Again, the influence of mindfulness will decrease because cognitive flexibility is a major manifestation of managerial mindfulness [53]. In this aspect, we suggest that the influence of managerial mindfulness on R&D intensity will become weaker when a firm performs better in a prior period. Thus, the following hypothesis is proposed:



Hypothesis 4:

The positive relationship between managerial mindfulness and R&D intensity is moderated by a firm’s past financial performance. Specifically, this relationship becomes weaker when the firm has better past financial performance.








3. Research Methodology


3.1. Sample Description and Data Resource


The initial sample of this study composed all the Chinese manufacturing firms listed on the Shanghai stock market. We only used manufacturing firms for three reasons: First, using a single industry can control for the impact of industry differences. Second, the Industry Classification Standards 2012 indicates that manufacturing firms account for nearly 60% of all the listed firms in China. Third, R&D intensity of Chinese listed firms is generally low and most firms that make R&D investments and disclose information of R&D investments in annual reports are manufacturing firms. Our sample consisted of an unbalanced panel of domestic firms over five years (2010–2014). There are several reasons for the sample starting in 2010 and ending in 2014. One important reason for the starting year of 2010 is that the Chinese government issued a new accounting regulation for listed companies in 2007. According to the new accounting regulation, R&D expenses of listed companies must be capitalized and reported in their annual reports. Before the release of the new regulation, R&D expenses could be treated as a part of operating costs and the information of R&D expenses was not released in annual reports. Since the new regulation was issued in 2007, we chose 2010 as the starting year because some listed companies adopted it slowly and, until 2010, almost all listed companies adopted this regulation. Another important reason is the exogeneous shock of financial crisis during 2008–2009. Finally, we revised the starting year of our sample as 2010. As for the reasons why the sample ends in 2014, because China’s economy has grown dramatically in the past decades, it is possible that the R&D intensity of domestic firms in China changes over time. In fact, in order to capture this possible effect, we should include as much data as possible over time. However, it is very difficult to collect and process independent variables by hand. Therefore, following most scholars, we finally chose five years as our research period.



Most of the data used in this study (e.g.; R&D intensity, financial performance, firm age, etc.) were obtained from the China Stock Market and Accounting Research (CSMAR), a database provides reliable data of Chinese listed firms. The validity and reliability of this database have been verified by many previous studies [56,57,58,59,60]. We supplemented the data from CSMAR database with data obtained directly from corporate annual reports. Moreover, the data of managerial mindfulness were obtained from corporate annual reports. After deleting outliers and missing values, the final sample was composed of 2,322 firm-year observations over the period from 2010 to 2014.




3.2. Measures


Dependent variable—Our dependent variable of R&D intensity was measured with two variables. Firstly, it was a binary variable reflecting whether have an R&D activity or not (1 = yes, 0 = no). Secondly, it is a continuous variable according to previous studies, we used percentage of R&D expenditures to sales to measure the R&D Intensity [61,62].



Independent variable—Our independent variable is managerial mindfulness. In experimental studies, mindfulness is induced by training programs or mediation practices [63,64]. Other studies use survey methods to measure mindfulness [65]. In this study, we used a novel method to measure managerial mindfulness. Specifically, we used textual analyses of corporate annual reports, an approach that have been used to measure managers’ collective cognition and attention (for a review, see Ocasio, 2011) [40]. This form of textual analyses is based on the Sapir–Whorf hypothesis that individuals’ psychological processes and thinking can be expressed through their languages. In this study, we contend that TMT members’ shared psychological state in which attention is paid to internal and external present-moment events can be reflected by the language used in annual reports. Therefore, we can use textual analyses to capture the extent to which TMT member’ attention that is paid to internal and external present-moment events. Following previous studies, we used word frequency to measure the level of managerial mindfulness.



To compute the word frequency, we adopted psycholinguistic approach suggested by Pennebaker et al. (2001) [66]. The critical task of this form of textual analyses was to identify the keywords that represented managerial mindfulness. To complete this task, we relied on the Simplified Chinese Linguistic Inquiry dictionary (SC-LIWC). The SC-LIWC was developed by Huang et al. (2012) based on the Traditional Chinese LIWC dictionary, which was developed based on the English LIWC2007 [67]. Previous studies have demonstrated that SC-LIWC works well for analyzing simplified Chinese texts [67]. The SC-LIWC dictionary includes a list of 25 words that reflect present-moment events (e.g.; “目前”, “现今”, “平时”). These 25 words were the keywords we used in our contextual analyses. After obtaining the list of keywords, we used word count text analysis program to search and then count the number of the keywords appearing in an annual report.



In order to compute the frequency of these keywords, we also needed the count of words associated with past-moment events and the count of words associated with future-moment events. The SC-LIWC dictionary includes a list of 26 words that reflect past-moment events (e.g.; “去年”, “刚才”, “昔日”) and a list of 22 words that reflect future-moment events (e.g.; “之后”, “即将”, “将来”). Similarly, we used the word count (SC-LIWC) text analysis program to search and then count the number of these keywords appearing in an annual report.



After obtaining the count of the keywords associated with present-moment events, past-moment events, and future-moment events, respectively, we proceeded to calculate two ratios of the frequency of present-moment events keywords. According to SC-LIWC, two separate indicators can be used to reflect present-, past-, or future-moment events in Chinese language. One is corresponding to the English LIWC2007 (e.g.; presentMi,t) and the other is unique to Chinese language (e.g.; tpresenti,t) [67]. Therefore, we computed the two ratios of the frequency of present-moment events keywords using following formulas:


Mindfulnessi, t1=tpresenti, ttpasti,t+tpresenti,t+tfuturei,t










Mindfulnessi, t2=presentMi, tpastMi,t+presentMi,t+futureMi,t











We also computed two other ratios of the frequency of present-moment events keywords as two alternatives, using the following formulas:


Mindfulnessi, t3=tpresenti, ttpasti,t+tfuturei,t










Mindfulnessi, t4=presentMi, tpastMi,t+futureMi,t











As a result, we obtained four ratios of the frequency of present-moment events keywords. We found that the four ratios were highly correlated with each other and thus we standardized and aggregated them as a single indicator (alpha = 0.821). The aggregated indicator was the mean of the standardized values of the four ratios. To check the robustness, we used the first ratio (i.e., Mindfulnessi, t1) as the independent variable in additional analyses and found that the empirical results did not substantially change from the empirical results using the aggregated indicator.



Moderators—Firm age was measured as the number of years since incorporation. Data of firm age were obtained from CSMAR. Slack resources were as the net cash flow scaled by total assets [68]. Past financial performance was measured as the average value of a firm’s ROA in prior three years.



Control variables—In this study, we controlled for a set of variables. Prior studies have reported profitability, sales growth, financial resources, financial leverage, firm size, and state ownership may influence R&D [69,70]. In this study, profitability was measured by ROA; sales growth was measured as the annual growth rate of firm sales; financial resources was measured by firm liquidity, computed as the ratio of cash flow to sales; financial leverage was measured as the ratio of debt to total assets; firm size was measured as the natural logarithm of sales; and finally, state-ownership was measured by a dummy variable, which was coded as 1 if the ultimate owner of a firm was the Chinese government and its agencies, and coded as 0 otherwise. In addition, we also controlled for other two variables that are conceptually associated with managerial mindfulness—TMT members’ attention to past-moment events and their attention to future-moment events. We relied on the data of textual analyses noted above to measure these two variables. Specifically, attention to the past was computed as: attention to past = tpasti, ttpasti,t+tpresenti,t+tfuturei,t, and attention to the future was computed as: attention to future = tfuturei, ttpasti,t+tpresenti,t+tfuturei,t.



Previous studies also show that corporate governance influences R&D activities and we controlled for two variables of corporate governance. Board independence was measured as the ratio of the number of independent directors to the number of all directors of a board. CEO duality was measured by a dummy variable, coded as 1 if the CEO served as chairman of the board, and 0 otherwise.



We also controlled for two industry-level variables: market munificence and market dynamism. Following prior studies, we regressed the total sales of an industry to the year, and then obtained the regression coefficients [71]. Market munificence of an industry in a given year was measured as the corresponding regression coefficient divided by the industry average sales. Market dynamism of an industry in a given year was measured as the standard error of the corresponding regression coefficient divided by the industry average sales.



Correction for endogeneity—It is known that endogeneity is a serious problem to all similar studies. Measurement errors, omitted variables, and mutual causal relationships may all lead to endogenous problems. In this paper, omitted variables and mutual causal relationships are the main source of endogenous problems. First, managerial mindfulness studied in this paper is a relatively stable psychological feature, which is hardly affected by R&D investment, so the possibility of reciprocal causation is very low. The source of endogeneity should be omitted variables. Second, some scholars use an instrumental variable approach to solve the problem of the omitted variables, but it is very difficult to find a good instrumental variable. Therefore, some scholars have adopted another method to control the endogenous problems caused by the omitted variables (Wooldridge, 2010). Following the latter approach, we controlled for endogeneity, or the possibility that TMT members are drawn to certain situations and/or that some conditions particularly allow them to demonstrate managerial mindfulness tendencies. To do this, we regressed our measure of managerial mindfulness against a set of antecedent variables. The antecedent variables, which captured key aspects of the TMT members’ entry conditions, were measured in t − 1 (the year prior to the TMT members’ start). Among all these variables, only three significantly predicted managerial mindfulness. Specifically, financial resources were negatively related (p < 0.001), firm age and state ownership was positively related (p < 0.05; p < 0.01) to our managerial mindfulness. The overall model was significant (R2 = 0.0161; p < 0.001). Using the regression coefficients for the three significant variables, we calculated each predicted managerial mindfulness and included that value as an endogeneity control in our analyses.




3.3. Estimation Methods


Based upon Wooldridge (2010), we adopted the following procedures for data analyses. First, we used the Breusch-Pagan Lagrange multiplier test to decide, the panel data method was more appropriate. Second, for the panel data method, we needed to choose between fixed effect and random effect models. The independent variable of interest—managerial mindfulness—reflects TMT members’ shared psychological state in which attention is paid to internal and external present-moment events. As a collective psychological state, we suspect that managerial mindfulness is relatively stable over time. Our data confirmed this point. In fact, our panel data set indicated that the variability of managerial mindfulness of a given firm within the studying period of time (i.e.; 2010–2014) was nearly zero. Therefore, a firm fixed-effects panel regression was not suitable to estimate the coefficient of managerial mindfulness—a time-invariant variable in our study. Finally, we used the modified Wald test to check for heteroscedasticity (Chi2 = 4.05E + 5, p = 0.000) and Wooldridge test for autocorrelation (F = 71.589, p = 0.000) in our panel data set, and the results suggested that they were significant and we need to address them. We therefore clustered standard errors at the firm level to adjust for heteroscedasticity. Considering the above reasons, we implemented the Cragg model by following Wooldridge’s (2010) recommendations. That is, we implemented a two-step regression approach. In the first step, we used Probit model to regress binary variable of R&D decisions, and in the second step, we used a FGLS model to regress continuous variables of R&D intensity. The FGLS panel method can estimate the coefficient of this time-invariant variable. Second, compared with the traditional random-effects model and Fama–MacBeth regression, the FGLS panel method can deal with autocorrelation which was present in our panel data set. In addition, the FGLS panel method can also account for the significant heteroscedasticity presented in our panel data set. Moreover, we used one-year lag between the dependent variable and other variables in order to avoid reverse causality.





4. Results and Discussion


4.1. Descriptive Statistics and Correlation Analysis


Table 1 and Table 2 present the descriptive statistics and the correlations of the variables of this study. It seems that some variables were highly correlated with each other, suggesting the possibility of multi-collinearity problem. We used variance inflation factors (VIFs) to check for multi-collinearity and found that most of VIFs were less than 2, substantially below the rule-of-thumb cutoff of 10 except for ROA, financial leverage and past financial performance. The reason may be that the measurements of these variables were all based on same financial data. In order to avoid the possible harmful multi-collinearity, we mean-centered all of the independent variables, control variable and moderators. Furthermore, due to the high correlation between attention to future and attention to past, we entered them into regression analyses separately.




4.2. Empirical Results


Model 1–4 in Table 3 presents the results of the first-stage model, which was a probit regression of the choice of conducting an R&D activity or not against the factors thought to predict whether a firm will engage in R&D activity. The dependent variable was the dummy variable, indicating whether a firm will engage in R&D activity. Model 1 and Model 3, the baseline model, included an intercept term and the measures of firm-level and regional level variables. Model 2 and Model 4 added the independent variable as the main factor expected to affect corporate R&D behavior. As anticipated, Model 2 and Model 4 reports that managerial mindfulness and R&D intensity is positively associated (b = 0.919, p < 0.1). Similarly, Model 5 indicates a positive association between managerial mindfulness and R&D intensity (b = 0.913, p < 0.1). Therefore, we can conclude that Hypothesis 1 is supported.



Table 4 shows the results of the FGLS panel regression. Model 1–3 presents the empirical results when attention to past be used as a control variable, and Model 4–6 reports the empirical results when attention to future is used as a control variable. Model 1 and Model 4 include only control variables.



Hypothesis 1 suggests a positive relationship between managerial mindfulness and R&D intensity. We test Hypothesis 1 by Model 2 and Model 5. Model 2 reports that managerial mindfulness and R&D intensity is positively associated (b = 0.1, p < 0.1). Similarly, Model 5 indicates a positive association between managerial mindfulness and R&D intensity (b = 0.0971, p < 0.1). Therefore, we can conclude that Hypothesis 1 is supported.



We then test the moderating effect of firm age, slack resource, and past financial performance (Hypotheses 2–4). Model 3 and Model 6 report the empirical results. Hypothesis 2 predicts that firm age negatively moderates the positive relationship between managerial mindfulness and R&D intensity. According to Model 3, the interaction term between managerial mindfulness and firm age is negative and significant (b = −0.0248, p < 0.05), thereby supporting Hypothesis 2. Similarly, Model 6 also supports Hypothesis 2 by showing a negative interaction term between managerial mindfulness and firm age (b = −0.0239, p < 0.05).



Hypothesis 3 predicts a positive moderating effect of slack resource on the relationship between R&D intensity and managerial mindfulness. According to Model 3, the interaction term between managerial mindfulness and slack resources is positive and significant (b = 0.965, p < 0.05), thereby supporting Hypothesis 3. Similarly, Model 6 also supports Hypothesis 3 by showing a positive interaction term between managerial mindfulness and slack resources (b = 0.947, p < 0.05).



Hypothesis 4 predicts a negative moderating effect of past financial performance on the relationship between R&D intensity and managerial mindfulness. According to Model 3, the interaction term between managerial mindfulness and past financial performance is negative and significant (b = −1.183, p < 0.001), thereby supporting Hypothesis 4. Similarly, Model 6 also supports Hypothesis 4 by showing a negative interaction term between managerial mindfulness and past financial performance (b = −1.213, p < 0.001).



To better illustrate the moderating effects, we used Aiken and West’s approach (1991) to plotting the interaction effects of the three moderating variables (Figure 1, Figure 2 and Figure 3) [72]. The estimated coefficients in Model 3 in Table 3 were used to plot these figures. Figure 1 illustrates the significant moderating effect of firm age. As managerial mindfulness increases from one standard deviation below the mean to one standard deviation above the mean, R&D intensity increases from 1.20429 to 1.28326 for younger firms (∆ = 0.079); in contrast, for older firms, the R&D intensity increases from 0.83873 to 0.84192 (∆ = 0.003).



Figure 2 illustrates the significant moderating effect of slack resource. As managerial mindfulness increases from one standard deviation below the mean to one standard deviation above the mean, the R&D intensity increases from 1.021771 to 1.097922 for firms with lower level of slack resources (∆ = 0.076); in contrast, for firms with higher level of slack resources, the R&D intensity increases from 1.021250 to 1.027252 (∆ = 0.006).



Figure 3 illustrates the significant moderating effect of past financial performance. As managerial mindfulness increases from one standard deviation below the mean to one standard deviation above the mean, the R&D intensity increases from 0.72619 to 0.92701 for firms with lower past financial performance (∆ = 0.201); in contrast, for firms with higher past financial performance, the R&D intensity decreases from 1.31683 to 1.19816 (∆ = 0.119). Since this paper selects the manufacturing enterprises listed in Shanghai in 2010–2014, it only controls the year effect and analyzes it with the time fixed effect model.




4.3. Robust Test


In this study, there are 320 observations’ R&D = 0 among 2322 observations, which means that 13.78% of observations R&D = 0. Although the proportion is very small, considering that dependent variables are constrained by certain constraints, we conduct a robustness test with Tobit regression. The results of the empirical analysis are basically consistent with the above, and the reliability of the research conclusions is proved. The robustness test is shown in Table 5.





5. Conclusions


In this study, we attempt to investigate the influence of managerial mindfulness on firm strategy and decision-making. We conceptualize managerial mindfulness as a collective psychological state shared by TMT members. Our conceptualization of managerial mindfulness differs from previous studies in two aspects. First, we view managerial mindfulness as a collective-level/team-level construct rather than an individual-level construct in most previous studies of mindfulness (Good et al.; 2016). Second, we emphasize that managerial mindfulness represents TMT members’ collective attention to present-moment events and experiences, which differs from Weick et al.’s (1999) conceptualization of mindful organizing [31].



This paper has several theoretical implications. First, although many scholars have participated in the study of firm innovation, only recently have a few studies started to examine the firm innovation from the psychology perspective. Therefore, this is one of the few studies to explore firm innovation from the subjective characteristics of executive with an emphasis on the moderating effect of firm characteristics. Our study responds to Di Fabio’s call for more research on the innovative contribution that psychology can make to the theme of sustainability and sustainable development [73]. In this paper, we focus on firm innovation from a psychology perspective and contribute to this emerging literature by finding that managerial mindfulness can drive R&D investment. This is also an important supplement to the literature on upper echelons theory. Managerial mindfulness can influence a company’s strategic decisions and different concerns can produce different results. Second, the measurement of managerial mindfulness has always been a problem. This article cleverly combines psychology with management by using a psycholinguistic tools—content analysis of the part of board discussion and analysis of corporate annual reports [22,74], while other studies used surveys to do so [27]. This is an important complement to current research on managerial mindfulness and provides a reliable method for measuring managerial mindfulness. Finally, we also emphasize the moderating effect of firm characteristics, adding new insights to the existing studies on the relationship between managerial discretion and innovation. Meanwhile, this paper also contributes to the practice. The positive relationship between managerial mindfulness and R&D investment can provide reference for the government and top managers. Governments and top managers of enterprises can consciously cultivate CEOs’ mindful thinking, so that managers can make more correct decisions that can bring a lot of innovation output to enterprises. Secondly, in the context of China’s transition economy, enterprises should strive to improve the expectations of stakeholders so as to maintain a positive and optimistic attitude towards enterprises to further promote the decision-making of managers concerned about the emergence of innovative achievements.



Of course, there are still some limitations existing in this study. Even though we use a longitudinal data set, control for a set of firm-level variables, and employ one year of lag in managerial mindfulness and R&D intensity. Moreover, the insufficient sample size and the limited sample source will affect the universality of the research conclusion to some extent. The following study can further expand the sample to improve the universality of the research. Secondly, for the measurement of managerial mindfulness, future research can adopt qualitative, quantitative, or mixed research methods according to the needs of research issues. In addition, it will be very interesting to compare comparably innovative companies with general companies to assess the impact of managers’ awareness on innovation in the future. Finally, our research findings are based on an empirical analysis of Chinese listed companies, so we must exercise caution in extrapolating these results to other contexts. Specifically, our theory development is based on two psychological mechanisms of mindfulness, e.g.; self-regulation and goal-pursuit. Therefore, it is important to assess the generalizability of our research when the two psychological mechanisms of mindfulness are not met.



Drawing from two psychological mechanisms of mindfulness, e.g.; self-regulation and goal-pursuit, we propose that managerial mindfulness can positively affect R&D intensity—a proxy for firm innovation. In this vein, we show that managerial mindfulness can affect corporate sustainable development. Using a sample of Chinese listed firms, we provide empirical support for our arguments. Therefore, our study can contribute to literature of mindfulness, as well as studies on TMT’s influence on firm strategy and decision-making.
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Figure 1. Moderating effect of firm age. 
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Figure 2. Moderating effect of slack resource. 
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Figure 3. Moderating effect of past financial performance. 
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Table 1. Descriptive Statistics.
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	Mean
	SD
	Median
	Min
	Max
	First Quartile
	Third Quartile





	1. Profitability
	0.0122
	1.0182
	0.0274
	−48.3159
	4.8366
	0.0067
	0.0585



	2. Sales growth
	0.5876
	14.2534
	0.0913
	−28.4967
	665.5401
	-0.0519
	0.2352



	3. Financial resources
	0.0318
	0.1336
	0.0338
	−4.2696
	0.5227
	-0.0047
	0.0783



	4. Financial leverage
	0.5657
	1.3738
	0.5150
	0.0000
	63.9712
	0.3744
	0.6631



	5. Firm size
	9.3943
	0.7004
	9.3755
	4.8001
	11.7993
	9.0350
	9.8069



	6. State-ownership
	0.5547
	0.4971
	1
	0
	1
	0
	1



	7. CEO duality
	0.1417
	0.3488
	0
	0
	1
	0
	0



	8. Board independence
	0.3643
	0.0515
	0.3333
	0.1818
	0.6667
	0.3333
	0.3750



	9. Market munificence
	−0.0184
	0.1633
	−0.0002
	−4.6277
	0.9123
	-0.0008
	-0.0001



	10. Market dynamism
	0.0128
	0.1316
	0.0000
	0.0000
	2.7845
	0.0000
	0.0003



	11. Attention to past
	0.2099
	0.0891
	0.2117
	0.0000
	0.4124
	0.1417
	0.2810



	12. Attention to future
	0.5771
	0.1786
	0.5732
	0.0000
	0.9785
	0.4368
	0.7122



	13. Firm age
	15.3618
	4.2027
	15
	1
	30
	13
	18



	14. Slack resource
	0.0078
	0.1000
	0.0028
	−1.2685
	0.7202
	-0.0282
	0.0376



	15. Past financial performance
	0.0286
	0.3715
	0.0287
	−16.2940
	4.4884
	0.0055
	0.0594



	16. Endogeneity control
	0.06
	0.03
	0.07
	−0.28
	0.23
	0.05
	0.08



	17. Managerial mindfulness
	0.35
	0.18
	0.33
	0.00
	1.00
	0.22
	0.48



	18. R&D Decision
	0.8622
	0.3448
	1
	0
	1
	1
	1



	19. R&D Intensity (%)
	1.36
	1.34
	1.06
	0.00
	6.86
	0.18
	2.16
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Table 2. Correlations.
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19





	1. Profitability
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	2.Sales growth
	0.002
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	3. Financial resources
	−0.030
	−0.007
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	4.Financial leverage
	−0.952 **
	0.003
	−0.036
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	5.Firm size
	0.059 **
	0.017
	0.218 **
	−0.074 **
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	6. State-ownership
	0.017
	0.006
	−0.014
	−0.016
	0.230 **
	1
	
	
	
	
	
	
	
	
	
	
	
	
	



	7.CEO duality
	0.008
	−0.004
	0.013
	−0.013
	0.008
	−0.009
	1
	
	
	
	
	
	
	
	
	
	
	
	



	8. Board independence
	−0.013
	0.006
	−0.041 *
	0.009
	−0.030
	0.019
	0.023
	1
	
	
	
	
	
	
	
	
	
	
	



	9.Market munificence
	−0.004
	0.003
	−0.014
	0.011
	0.061 **
	0.069 **
	−0.013
	0.011
	1
	
	
	
	
	
	
	
	
	
	



	10.Market dynamism
	0.001
	−0.004
	−0.053 *
	−0.009
	−0.093 **
	−0.053 *
	0.020
	−0.013
	−0.373 **
	1
	
	
	
	
	
	
	
	
	



	11.Attention to past
	0.050 *
	0.005
	0.107 **
	−0.057 **
	0.414 **
	0.264 **
	−0.012
	−0.113 **
	0.016
	−0.017
	1
	
	
	
	
	
	
	
	



	12.Attention to future
	−0.050 *
	−0.008
	−0.104 **
	0.057 **
	−0.414 **
	−0.262 **
	0.010
	0.141 **
	−0.011
	0.015
	−0.966 **
	1
	
	
	
	
	
	
	



	13.Firm age
	−0.006
	0.052 *
	−0.033
	0.022
	−0.111 **
	−0.003
	0.073 **
	−0.058 **
	0.009
	−0.004
	−0.254 **
	0.245 **
	1
	
	
	
	
	
	



	14.Slack resource
	0.047 *
	0.025
	0.142 **
	−0.020
	0.063 **
	−0.023
	0.014
	0.010
	−0.001
	0.009
	0.034
	−0.032
	−0.044 *
	1
	
	
	
	
	



	15. Past financial performance
	0.929 **
	−0.002
	−0.047 *
	−0.881 **
	0.028
	−0.007
	0.010
	0.000
	−0.007
	−0.001
	0.045*
	−0.045 *
	−0.007
	−0.024
	1
	
	
	
	



	16.Endogeneity control
	−0.007
	0.041
	−0.064 **
	0.032
	0.067 **
	0.355 **
	0.098 **
	0.001
	0.041
	−0.042 *
	−0.021
	0.018
	0.589 **
	−0.056 **
	−0.002
	1
	
	
	



	17.Managerial mindfulness
	−0.018
	0.029
	−0.030
	0.016
	0.010
	0.068 **
	0.022
	0.016
	0.042 *
	−0.012
	−0.018
	0.034
	0.013
	−0.063 **
	0.011
	0.121 **
	1
	
	



	18.R&D Decision
	−0.008
	−0.005
	0.117 **
	−0.039
	0.340 **
	0.097 **
	0.005
	−0.027
	0.021
	−0.067 **
	0.152 **
	−0.150 **
	−0.093 **
	0.001
	−0.018
	0.079 **
	0.077 **
	1
	



	19.R&D Intensity (%)
	0.030
	−0.025
	0.117 **
	−0.060 **
	0.191 **
	0.019
	0.013
	−0.015
	0.019
	−0.048 *
	0.075 **
	−0.080 **
	−0.077 **
	0.033
	0.041 *
	0.039
	0.045 **
	0.404 **
	1







Note: * p < 0.05, ** p < 0.01.
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