

  sustainability-13-09493




sustainability-13-09493







Sustainability 2021, 13(17), 9493; doi:10.3390/su13179493




Article



Does Slack Buffer? Market Performance after Environmental Shock



Xiaoxiang Li 1 and Shuhan Zhang 2,*





1



School of Business, Anhui University, Hefei 230601, China






2



School of Economics, Anhui University, Hefei 230601, China









*



Correspondence: i20101002@stu.ahu.edu.cn







Academic Editor: Grigorios L. Kyriakopoulos



Received: 21 June 2021 / Accepted: 22 August 2021 / Published: 24 August 2021



Abstract

:

Slack is a resource held by a firm but exceeds its needs. It is crucial for a firm to raise more attention on slack when facing environmental shocks, which are one of the causes of unsustainability. Based on agency theory and behavioral theory, this paper analyzes the buffer effect of slack on market performance under different periods and degrees of environmental shocks. Taking two major earthquakes that occurred in China as the natural experimental background and the listed firms in hit areas as the sample, we find that environmental shock is exposed to acts as a positive contingency for the impact of unabsorbed slack on market performance, and as a negative contingency for absorbed slack’s effect. The severity of environmental shock promotes the unabsorbed slack to act as a buffer in the immediate post-shock period and absorbed slack in the during-shock period. These findings contribute to answering the question of how to configure slack to protect firms and even achieve sustainable development when facing environmental shock.
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1. Introduction


Environmental shock events, including natural disasters (e.g., earthquakes, typhoons, and floods), man-made threats (e.g., the September 11 attacks), and public health emergencies (e.g., COVID-19 epidemic), have encouraged firms to focus on resource allocation, environment buffering, and sustainable development [1,2]. According to Sharfman and his colleagues, “the faster that changes come, and the larger those changes are, the more high discretion slack the firm will need” (1988, p. 606) [3]. This argument contains three widely cited implications on slack’s buffer effects [2,4]. First, the realization of slack’s buffer effects depends on the situation, and it is essential to take a contingency perspective for related research. Although slack is costly to organizations and seems to be incompatible with sustainable development, the positive effects of slack cannot be underestimated when environmental shocks occur [5]. Second, environmental shocks are multidimensional concepts, which differ in speed (fast or slow), direction (threat or opportunity), degree (weak or strong), period (before, during, and after the events) [3,6,7], etc. Most studies only focus on whether change occurs or not, but few focus on these related multiple dimensions. Third, slack can be classified into unabsorbed and absorbed slack, each with different functions [8,9,10,11]. Especially, the two forms of slack can be interconverted if time or other conditions permit, and this may be the critical reason why different slacks act similarly, or have even had exactly the same effects in previous studies. Hence, it is necessary to select and design the context to avoid them transforming, and further, revealing their true effects.



Extant studies have put forward various arguments and evidence to explain slack’s effects on managers’ behaviors and firms’ performances, especially on financial performance [5,12,13,14] and innovation performance [4,15,16,17], but seldom on market performance. Although agency theory briefly points out that slack is one of the products and the source of conflicts between stockholders and managers [2,18], the reaction of stockholders to slack and its influences on stock price have not been further discussed. As organization behavior theorists stated [8,19,20], managers reserve slack resources to prevent or decrease impacts of environmental shocks, primarily for its buffer effect to avoid resource unsustainability and protect firms’ cores. Managers, whose responses to environmental change are vital to sustainability [21], often hold different or even opposite views on slack with stockholders, who are closely tied to the firm but cannot directly affect specific affairs of firms’ operations and development. Therefore, stockholders cannot understand and estimate the real impacts of environmental shocks and slack’s buffer effect on internal affairs. Consequently, external information will exert major effects on their responses, which differ from managers’ or other internal stakeholders’ significantly and have their own special characteristics. Moreover, attitudes and reactions to environmental change are often more visible and rapid in market performance than in financial performance stated periodically [22]. Therefore, it is necessary to specifically investigate slack’s buffer effect from the perspective of market performance, which is not considered in existing work.



To solve these research questions, our study attempts to explore the effects of unabsorbed and absorbed slack on market performance in the during-shock and immediate post-shock period based on the Wenchuan (12 May 2008) and Ya’an (20 April 2013) earthquakes, which occurred suddenly in China. Taking these two major earthquakes as the empirical study background, we believe that they provide natural and unique scenarios to test slack’s effects. First, environmental changes, such as epidemics, industrial deregulation, and economic crisis, are slow, ongoing, or even foreseeable. Firms will accumulate resources and change the quantity or the forms of slack proactively in this situation, all of which may further mask and confuse the effects of slack. However, earthquakes occur suddenly, and it is impossible to transform the slack in advance or during the shocking period. Second, earthquakes have a clear occurrence time and last just a few seconds. Periods and time windows can be confirmed indisputably. Meanwhile, the extent of devastating earthquakes can be anywhere from minor to significant, and they may provide opportunities as well. Thus, earthquakes provide us with the ideal background to study slack’s effects on environmental shock from multiple perspectives and dimensions. Third, transforming slack requires time, cost, and an external environment with abundant and diverse resources, all of which may be scarce in emergencies. The interconversion between different categories of slack will be prevented or slowed down, and hence their true effects will become more apparent and easier to detect. Finally, environmental change usually induces corresponding strategic adaption. For example, industrial deregulations alter firms’ survival and competitive environment, and then slack may act as the facilitator of strategic adaption and a buffering cushion simultaneously, both of which have been mentioned in Bourgeois’s (1981) work as the key roles of slack. It is hard to demonstrate and distinguish their effects clearly, which impedes empirical study. In sum, as a kind of environmental shock, an earthquake helps one to describe environmental change in detail and testify buffer effects of slack precisely.



Our study aims to clarify attitudes and actions of capital markets toward the buffer effect of slack and focuses on how slack’s effects change with environmental context. Its implications and theoretical contributions are as follows: (1) some scholars have pointed out that slack may work as a buffer on a psychological level [20,23], but few have studied this in detail or in depth, while most related study focuses on the interpretation of buffer effects on an operational level. One generally accepted and cited viewpoint is that slack often acts as the cushion to protects firms’ technical “core” [9]. This study broadens the scope of slack research to a psychological level and contributes to finding out more application scenarios and action mechanisms of slack. (2) As mentioned above, slack’s effect, certainly including the buffer effect, varies with environmental change. Exploring slack’s change law therein will increase the effectiveness and efficiency of resource allocation. Especially, the impacts of environmental shock range from slight to severe, while a shock itself can be divided into several stages, such as pre-shock, during-shock, and post-shock period [7]. Our results about moderating effects of environmental shock severity and periods detail the nature and the change law of slack’s effects, which provides ideas for sustainable development of firms even when an outside shock occurs. (3) Our research takes the sudden, unpredictable, and completely exogenous environmental shocks that occurred in Wenchuan, and Ya’an, China, as the background, which provides a reliable context for studying the role of unabsorbed slack and absorbed slack, respectively. Earthquakes and other natural disasters can lead to the unsustainable development of firms, and our study supports slack’s buffer effect. That is to say, by utilizing different categories of slack, which are held by a firm but exceed its needs, to buffer the negative effect of environment shock in the during-shock or immediate post-shock period, firms can stabilize their stock price and even achieve sustainable development.



The remainder of this study is contained as follows. We start with the current literature review on slack resources and environmental shocks, and research hypotheses related to the effect of environmental shock and its severity on the relationship between slack and market performance (Section 2). Section 3 presents the research methods used to test our hypothesis, including the sample, measures, and statistical method. The detailed analysis of the results of hypothesis testing are shown in Section 4. Section 5 discusses our findings, and Section 6 concludes this paper.




2. Literature Review and Research Hypotheses


2.1. Slack Resources


Cyert and March (1963) conceptualized slack as “the excess resources available to a firm in a particular period” or “unutilized resources” [8]. Based on this, Bourgeois (1981) and Sharfman et al., (1988) claimed, the role of slack varies with context, and each role corresponds to certain activities and theories, respectively, especially for its buffer role, which has drawn the most attention of related studies [3,19]. Thompson (1967) and other pioneer works, more in-depth studies, have explored mechanisms of slack’s buffer effect. Although various studies have described and discussed the buffer effect they have seldom defined its role precisely [24,25]. Buffers only appear with firms’ internal or external changes, but these changes may be simultaneously appropriate for adaption, which is always treated as another key role of slack. The adaption role of slack is related to changes in strategy, behavior, or technical core and is frequently used to explain strategic formulation, adjustment [8], etc. Changes may be long-term and can be permanent, and firms cannot return to the past. By contrast, buffers, as cushions, aim to maintain operations continuously and support firms in reverting to their original state [10,24,26]. It is important to note that adaption should be distinguished with the buffer effect, although both of them occur only in the context of environmental change. Thompson (1967) and other scholars proposed and repeatedly cited the concept of “core” to explain why slack’s buffer effect benefits firms [27]. The main conclusion is that buffers contribute to the core to remain stable regardless of environmental changes or not, while passive changes in the core are unfavorable to firm performance. As Haveman et al. (2001) stated, the process of core change will be detrimental for its costly activities of reorganizing divisions, redeploying resources, rebuilding or resuming production, and redirecting strategy, while the content of related change may bring high risk of unfitness to the external environment [28].



Moreover, the effects of slack have always been controversial from different perspectives [3,9,24]. According to resource-based view and behavioral theory, slack can improve firms’ performance by reducing resource constraints and serving as a buffer for strengthening the adaptability to environments [8,14,29]. On the contrary, based on agency theory [18], slack provides material resources for agents to meet their personal goals and easily stimulate agency problems that further impact performance negatively [11,30,31]. To integrate this controversy, the following two aspects of the research have been explored in recent years [9,13,23,24]. One way to analyze the divergence is that slack may be classified into two categories, namely, absorbed slack and unabsorbed slack, according to managerial discretion in redeployment and consumption [11,16,32,33]. Absorbed slack often exists in the form of specialized assets with low discretion and less redeploy ability. They have already been absorbed as costs into operations (e.g., idle skilled labor, additional dedicated machine capacity, and excess overhead expenses) and increase the conversion cost of firms, reduce operational efficiency, and eventually have negative impacts on firms’ performance [3,4]. Unabsorbed slack (e.g., cash or liquidities) has high liquidity without being earmarked for a specific use and can be made freely available to firms to protect their core and even develop new capabilities, especially in environment shock context [32,34]. Another approach is to examine the impact of context in the relationship between slack and firm performance [35,36]. For example, researchers consider the effect of slack in different contexts and factors that refer to environmental threat [4], environmental complexity [24], and industry factors [11,13] and argue that environmental contexts create the need for which slack can be applied.



In brief, the results of slack’s effect on firm performance have been explained from different perspectives, and the buffer effect of slack has been approved. As the above mentioned, slack resources are the result of managers and shareholders holding different or even opposing views of firm operation. However, few studies have involved the relationship between slack and market performance. It is particularly urgent and meaningful to analyze the effects of different types of slack on market performance response to environmental shock.




2.2. Environmental Shock


Slack is important to protect firms confronting environmental changes [5,14,20]. Environmental changes to existing research concern economic transition [32], economic crisis [7], and industry complexity [11,37] but rarely environmental shocks such as earthquakes and tsunamis. Environmental shock differs from environmental uncertainty. Supply chain glitch, price fluctuation, and other environmental uncertainties are common and frequently occur in the long term, and resources allocated to smooth or eliminate these fluctuations should be regarded as a necessity for survival and competition, not as slack, although they seem unused or idle normally [3]. However, environmental shocks, such as natural disasters and military coup, are unforeseen and small probability events that cannot be prevented or prepared for. Buffer effects mentioned in slack literature should refer to these unexpected sudden changes but not environmental uncertainty or fluctuations with high probability. Therefore, our study analyzes how buffer effects benefit the sustainable development of firms in the context of environmental shocks.



Buffer and some other effects are only recognized when shocks occur, especially for stockholders. In other words, slack always sits idle and stays the same, and stockholders seldom notice and respond to slack in normalcy. However, environmental shocks lead stockholders to pay attention to recommended solutions that require large amounts of resources in emergency and recovery periods, causing slack to gain more attention from stockholders. This demonstrates that periods should be regarded as critical contextual variables for slack’s effects. Just as Meyer (1982) and Wan and Yiu (2009) posited, environmental changes are usually divided into pre-shock, during-shock, and post-shock periods for unexpected changes, and anticipatory, responsive, readjustment phases for expected ones [7,38]. In their studies, slack seems more beneficial for firms in the during-shock period or responsive phase than in the other two time periods from perspectives of managers, while post-shock period and readjustment-phase are also interpreted differently from pre-shock and anticipatory ones, because environment and firms’ core may change forever with environmental changes. Moreover, environmental shocks, discussed in this study, deserve special attention as firms need not adapt or alter their core but only require a buffer effect from slack. Therefore, it is necessary to distinguish between pre-/anticipatory periods and post-/readjustment ones.




2.3. Environmental Shock and Effects of Slack


As mentioned above, unlike supply-chain glitch, price fluctuation, and other common uncertain affairs, environmental shock lacks targeted precautions, and, absorbed slack, typically as capacity slack, inventory slack, and supply chain slack [14,24], will be useless in these contexts. These types of slack seem beneficial to the business continuity of firms confronting common uncertain affairs and sustainability, instead of natural disasters or other unexpected shocks. Moreover, according to Barberis et al., (2003) and some other literature on behavioral theory, slack usually means decentralization and relaxation of control, especially for absorbed slack [12,16]. Decentralization provides freedom and flexibility of action for junior staff and may benefit performance by inducing adaptable reactions in uncertain environments, unlike during environmental shocks, which they seldom have enough experience or capacity to deal with. Obviously, if these junior staff make decisions according to limited information gathered during a panic, they will be ineffective, and lacking unified command may further cause more chaos and confusion. Another point to be noted is that, if managers retain absorbed slack for self-interesting, rent-seeking, or other ignoble reasons, then decentralization caused by these slack may further worsen the situation [23]. Just as agency theory posits, slack reflects power, strength, and the arbitrary power of managers in relation to dispersed stockholders [18,22], and this slack should be the absorbed one that is difficult to supervise or control from outside. Furthermore, ignoring, betraying, or even damaging stockholders’ interests, often accompanied by incorrect or irrational judgments and decisions, will certainly produce worse consequences for stockholders in an emergency context.



Moreover, a large amount of absorbed slack may alert stockholders to the activities of managers, and environmental shocks will trigger massive sell-off in stocks because low-discretion resources become more unbearable when resource gaps increase too much after shocks occur. Even if environmental shocks provide opportunity for firms, according to value creation and appropriation (VCA) theory [39] or house money effect [40], the extra value created in this context will facilitate risk-seeking behaviors not accepted normally since the potential loss seems less painful immediately after gaining the windfall. Besides, shocks confront firms with asymmetric and poor information, which further causes the interests of stockholders to be vulnerable because it is easier to appropriate extra value for managers in tımes of chaos and opacity [37]. Thus, stockholders are unable to easily determine how much they can really gain, and their worries about appropriation will increase with firms’ opportunities. Although transferring loss to insurance companies may reduce environmental shocks’ direct effects [41], stockholders will be uncertain how much spare equipment, factory buildings, or other absorbed slack will get destroyed by the shocks and paid by the insurance, causing them to worry. All in all, it is hard for absorbed slack to play a buffer role in the context of environmental shock.



In contrast, unabsorbed slack, typically as cash, can “act as safety net…, and provide flexibility in the face of unknown environments [42].” Cash and other unabsorbed slack are uncommitted resources that are available freely as required, and their high discretion signifies high availability of resources with the broadest capacity necessary for developing new capabilities [13,32,34,35]. Especially, environmental shocks often raise resource prices, and a large amount of cash or other unabsorbed reserves can also ease cost pressure. Therefore, this kind of slack seems more valuable to fill resource gaps and to meet demand after environmental shocks. Besides, emergency decisions often rely on partial, incomplete, or even false information, and wrong or unwise decisions doubtless have serious consequences and worsen situations [43]. Spare cash and other unabsorbed slack provide necessary and flexible resources, and more importantly, confidence to help firms protect the status quo for a period of time instead of making hasty decisions in response to a shock. From this perspective, unabsorbed slack is extremely valuable for delaying emergency decisions until firms gain more or even adequate information to improve decision quality significantly [23,34,37].



It is hard to determine if holding slack is beneficial or harmful to firms, and this topic has aroused controversy for decades. The relationship between slack and firm performance depends on two aspects: utility and cost of slack. If utility exceeds cost, the slack-performance relationship is positive, so slack seems beneficial, and vice versa. We do not know exactly whether the utility can cover the cost but can conclude that slack’s utility changes when environmental shocks occur. Meanwhile, slack will be consumed in emergencies and accumulated in normal periods, and its cost remains constant. There is no doubt that natural disasters and other similar shocks may destroy facilities and cause shortage of reconstruction resources overnight, while slack can satisfy resource needs of reconstruction and other costly activities, including in opportunity context. Our theoretical arguments suggest that the overall effects of slack on stock prices will change in post-shock periods. External stockholders cannot get detailed information about how slack works in emergency contexts, and just make judgments based on slack’s characters and its potential effects, all of which will influence stock prices further. Considering firms’ and stockholders’ reaction lag and information delay, we hypothesize:



Hypotheses 1 (H1). 

Environmental shock positively moderates the effect of unabsorbed slack on market performance in the during-shock and the immediate post-shock period.





Hypotheses 2 (H2). 

Environmental shock negatively moderates the effect of absorbed slack on market performance in the during-shock and the immediate post-shock period.






2.4. The Severity of Environmental Shock and Effects of Slack


Effects of slack depend on situational and environmental factors [13,23,32]. Even when faced with the same environmental shock, the impact on firms varies and buffer effects of slack vary in form and extent. For example, firms’ cores may experience various levels of impacts, and unchanged status of core, which slack buffer effect aims to achieve, takes two forms, namely, without any change and change to some extent but recovery to the same status as before. As Thompson (1967) argued, the buffer effect includes keeping the core unchanged and helping restore the changed core to its previous status. Although the buffer effect has been widely used to explain the benefits of slack [10,20,25,32], few studies have testified to the existence of this effect or analyzed why and how this effect varies with environmental changes. Degree and severity are two of the basic and common dimensions to measure environmental changes and their effects, which further trigger slack’s buffer. Related degree or severity should be studied more regarding slack.



The consequences of environmental shocks on firms, including direct and indirect economic impacts, cannot be assessed or learned accurately and detailed by stockholders [44]. External stockholders tend to estimate the contribution of slack according to their judgments and attitudes in emergencies because of information lagging or lacking. Unabsorbed slack provides high-discretion resources to firms for reallocation [37], and it is no exaggeration to say that this kind of slack can solve most of the resource problems brought by the environmental shock from the point of view of stockholders because they cannot detect and realize actual or potential problems that unabsorbed slack cannot solve; they only see its effectiveness and advantages. Slight effects of environmental shock can be quickly and easily mitigated or eliminated with cash at hand. However, severe shock may cause acute shortages in critical resources, or even worse, change firms’ cores, and firms are in urgent need of specific resources to recover. More importantly, exogenous shocks may influence a larger range and larger number of firms, and some commonly required resources become so scarce that they cannot be traded, even to firms willing to pay higher prices. Evidently, unabsorbed slack seems less valuable in severe contexts.



Absorbed slack has so many forms that it is hard and meaningless to point out the effect of specific absorbed slack. Their quantity often reflects firms’ operating and managing philosophy, which is used to speculate on managers’ behavior modes and firms’ performances by external stakeholders. Allocating more resources to specific sub-organizations, positions, or activities often involves decentralization of authority and vice versa. If environmental shocks impose significant impacts on firms, then managers will face more challenges and have to make judgment calls in emergencies and under great pressure. More often, various types of information and decision-making are required to push managers far beyond their capabilities in the short period after exogenous shocks occur; after, advantages of central control will dwindle and become less remarkable. Instead, decentralization brought about by absorbed slack allows for more openness to new information and vigilance in the processing of that information while acting as a substitute for coordination among primary units or junior employees, which becomes more crucial in urgent contexts [9]. Moreover, some specific resources, such as risk reserves, will not begin to take effect until the severity of environmental shock exceeds the threshold level. Moreover, firms’ cores may be altered in serious contexts, and slack absorbed into the operational process may contribute to protecting core, although it is hard to flexibly apply it to deal with environmental shock directly. From the above analysis, we put forward that:



Hypotheses 3 (H3). 

The severity of environmental shock positively moderates the effect of unabsorbed slack on market performance in the during-shock and the immediate post-shock periods.





Hypotheses 4 (H4). 

The severity of environmental shock positively moderates the effect of absorbed slack on market performance in the during-shock and the immediate post-shock periods.







3. Method


3.1. Sample


Exogenous and unanticipated shocks weaken the aggressiveness and preparedness of a firm and provide suitable natural experiments to test the hypotheses on slack’s effects, especially the buffer effect [7]. We select the earthquake, a kind of typical exogenous shock, as the background of our empirical study for four reasons. First, slack can be interconverted if time permits, and therefore it is hard to distinguish the effects of one specific category of slack from another when firms reconstruct their resource portfolio to respond to environmental slow changes. These two kinds of slack are difficult or even impossible to convert when an earthquake occurs. Second, it is important for stockholders to realize seismic intensities and listed firms’ announcements [44], both of which can contribute to distinguishing severe shocks from slight ones, and in turn, cause various reactions of the stock market to the earthquake. Third, earthquakes occur in a split second, and it is easy to clearly define their during-shock or emergency periods. These time features further help to testify to changes in slack’s effects across different periods. Fourth, environmental changes stimulate or induce not only buffer but also adaption or strategic changes of firms, and it is difficult to identify the distinction between them. In short, earthquakes provide important and natural contexts with which to solve this problem.



More importantly, some kinds of changes are slow (e.g., economic crisis) or can be forecasted (e.g., industrial deregulation). Firms have enough time to respond initiatively and proactively, while the buffer role of slack is not necessary for them in these contexts; however, it will lead to confusion in understanding slack’s multiple roles and functions definitely and exactly. For example, epidemics (e.g., COVID-19 in 2020) impact nearly all enterprises involved, but it is hard to accurately determine when they will break out. Moreover, epidemics often persist for several months or even years, and slack resources can be easily converted between various categories in demand, all of which further hamper the identification of the different impacts between them. Hence, epidemic and other similar slow environmental changes are not suitable contexts for studying slack’s buffer effect.



Wenchuan earthquake (12 May 2008) and Ya’an earthquake (20 April 2013) are two major natural disasters that occurred in the past two decades in China [45,46]. We take the listed firms in the quake-hit provinces and municipalities as samples and then obtain two sets of data, namely, “balanced-firm” and “all firm”. Similar to Wan and Yiu (2009) [7], the former set consisted of 211 listed firms with strongly balanced panel data in pre-shock, during-shock, and immediate post-shock periods. Even if other firms do not have full sets of data in these three periods, they still can contribute to testing hypotheses, and we add them to the “all firm” set, which contains both balanced-firm data and unbalanced-firm data. Both of these two earthquakes occurred in the second quarter, and all of the affected firms had announced the resumption of operations or production before the end of June. Moreover, listed firms have to release their financial data once a quarter, and thus, pre-, during- and immediate post-shock periods for them refer to first, second, and third quarter in 2008 or 2013, respectively. Wind Info financial database is the primary source for collecting the sample data in this study.




3.2. Measures


Market performance: we use the quarterly abnormal return to measure firms’ market performance, which is calculated as rates of firms’ stock price change minus corresponding industry-average rates during the whole quarter. In our study, industrial-average rates are calculated by averaging all the listed firms with the same industry codes (first letter and two digits), which are issued by CSRC (China Securities Regulatory Commission).



Environmental shock and its severity. With two dummy variables (during-shock period and post-shock period), during-shock and immediate post-shock period are distinguished from pre-shock period. It is hard to assess the impacts of the earthquake on firms, especially the full economic impacts [44,47]. Seismic intensity, just like Modified Mercalli intensity and Rossi-Forel intensity, measures the level of seismic ground motion and building shaking [48] and is often more suitable as the proxy for earthquake impacts than earthquake magnitude. China Seismic Bureau announces seismic intensity maps as soon as earthquakes occur. Seismic areas are classified into 12 intensity zones according to Chinese Earthquake Code GB50011-2001. The higher the intensity, the more severe the impacts on firms. We sorted out the intensity of the Wenchuan earthquake and Ya’an earthquake in Figure 1, according to the data and figures published by the China Earthquake Administration. As shown in the figure, the Wenchuan earthquake struck five provinces or municipalities while the Ya’an earthquake struck one. We judge the seismic intensity of each listed firm’s site according to firms’ registration address, Google Map, and seismic intensity map. Seismic intensities of firms located in areas with intensity below VI-level are assigned to the same category, namely, V-level, because these areas are not marked in the seismic intensity map, and persons and buildings there are not affected by the earthquake. Moreover, some firms’ stock exchanges are suspended to avoid over-fluctuation of the stock price immediately after earthquakes occur, especially for firms hit heavily or near epicenters, and we induce another indicator variable (1-suspended, 0-non-suspended) to increase the validity of measurement on the severity of environmental shocks. Therefore, suspended or non-suspended and seismic intensity are standardized and summed together to form a composite index that indicates the severity of environmental shock.



Unabsorbed and absorbed slack: researchers have proposed various methods to measure organizational slack resources by accounting indicators [11,20,23,24,25,33]. Cash holding can represent idle and unabsorbed resources of firms confronting external changes [34], and following George (2005) [11], we select the result of “firm’s cash minus industrial-average cash” (unit = billion RMB) as the proxy for unabsorbed slack. According to Kovach et al., (2015) [14], the ratio of fixed assets in the quarter (including gross property, plant, and equipment) to quarterly sales, the ratio of inventory in the quarter to quarterly cost of sales, the ratio of accounts receivable in the quarter to quarterly sales, and the ratio of accounts payables in the quarter to quarterly cost of sales are in correspondence to, respectively, the indicators of capacity slack, inventory slack, and supply chain slack, all of which belong to and stand for absorbed slack. As in other similar studies [26], these four indicators are adjusted by industry means and then standardized and summed together to form the absorbed slack indicator.



Control variables: we control the firm size by total assets (unit = billion RMB) and age by years from the date of establishment to the beginning of the quarter. Numbers of main product categories are used to stand for product diversification. Many Chinese listed firms are state-controlled, which is often expected to enhance anti-risk ability [18,49,50], and we also control ownership type (1-state-owned, 0-others). Although external available resources may become scarce in an environmental shock context [47], they are still controlled and measured by the assets-liability ratio in our study. Normally, the stock valuation will either be less or be more favorable when confronted by environmental shock, and that depends on whether the shock is a threat or opportunity to the firm [7,42]. Some industrial firms (e.g., medical firms, cement firms) are expected to gain from an earthquake, and leading business and financial news publishers have made lists of them. We take a dummy variable to stand for opportunity or threat (1-threat, 0-opportunity), and the judgment is based on analysts’ comments, which were issued by China’s mainstream media (e.g., finance.sina.com, finance.qq.com). The industry dummy is controlled to eliminate the influence of industry characteristics. Another dummy variable is included to distinguish between the Wenchuan earthquake and the Ya’an earthquake.




3.3. Statistical Method


Similar to the work of Wan and Yiu (2009) [7], the random-effects model is more appropriate for this study, and the results of the Hausman test also confirm that. Most sample firms in this study have strongly balanced data, while some ones miss data in one period but have data in the other two periods. For robust checking, we analyze data of two sample groups and then get similar results, both of which are reported in this paper. Our hypothesis predicts effects of slack will change during and immediately after environmental shock compared with normally, and therefore, we use two dummy variables to distinguish pre- from during- and immediately post-shock periods. In addition, to prevent the possible interaction between unabsorbed and absorbed, we respectively analyze the effect of two categories slack when environmental shocks occurred.





4. Results


As mentioned above, some samples miss data in one period while others have strongly balanced data across all three periods. Thus, our sample is composed of the “all firm” group and the “balanced-firm” group. Table 1 provides the descriptive statistics report of variables with the data of all-firms sample group but not including dummy variables. The summary statistics of this group data reveal that neither unabsorbed slack nor absorbed slack has a significant correlation with the stock price. We also employ strongly balanced group data and obtain similar results (not reported), as Table 1 reports. Table 2 reports the regression results that used data of all-firm group (model 1–7) and strongly balanced group (model 8–14).



Hypothesis l and Hypothesis 2 argue that environmental shock positively moderates the effect of unabsorbed slack but negatively moderates the effect of absorbed slack on market performance, respectively. Both of them are strongly supported. The coefficients for during-shock period dummy × unabsorbed slack are positive significantly (p < 0.01 for Models 3; p < 0.01 for Model 10), while the coefficients for during-shock period dummy × absorbed slack are negative significantly (p < 0.1 for Models 6; p < 0.01 for Model 13). For the post-shock period, both of the coefficients for immediately post-shock period dummy × unabsorbed slack are positive and significantly (p < 0.5 for Model 3, and Model 10) while for immediately post-shock period dummy × absorbed slack are also negative and significant (p < 0.01 for Model 6, and Model 13).



Hypothesis 3 predicts that the severity of environmental shock positively moderates the effect of unabsorbed slack on market performance, but it is only supported by post-shock period data. The coefficients for post-shock period dummy × unabsorbed slack × severity are positively significant in Model 4 (p < 0.001) and in Model 11 (p < 0.01), but variables of during-shock period dummy × unabsorbed slack × severity are not significant in Model 4 and Model 11. Hypothesis 3 is partly supported. Similarly, Hypothesis 4, which argues that the severity of environmental shock positively moderates the effect of absorbed slack on market performance, also receives partial support. The coefficients for during-shock period dummy × absorbed slack × severity are positive significantly in Model 7 (p <0.001) and in Model 14 (p < 0.001), but variables of post-shock period dummy × absorbed slack × severity are not significant in Model 7 and Model 14. In brief, Hypothesis 3 only receives support from post-shock period data, and Hypothesis 4, in contrast, receives support from during-shock period data only.




5. Discussion


Slack performance has aroused widespread concern and generated some conflicting viewpoints and findings, especially in the domain of its buffer effect. Taking the Wenchuan earthquake and Ya’an earthquake as the natural experimental investigation, our findings confirm that the buffer effects of two types of slack are different for market performance after environmental shock.



5.1. Buffer Effect


The effects of slack on firms’ performance remain debated, largely because slack often plays multiple roles, one of which is widely discussed is the buffer effect. Even as buffer effect alone, various theories have been used to demonstrate and explain action mechanism therein. For controlling other effects, it is necessary to analyze and testify buffer role in specific context. Environmental changes stimulate and induce buffer, but we should not ignore that external changes also produce adaption or other internal changes to firms. Adaption, which frequently appears in Cyert and March (1963) and other literature on slack’s effects, is important for firms, but it is related to changes in firms’ strategies, behaviors, or even their cores. The changes therein may be permanent; in other words, latter state of firms may differ from the ones before changes. In contrast, buffer results in an invariant state or maintenance of the status quo. Adaption should be integrated into the explanation of strategic formulation, adjustment, etc., but not buffer process. Combined with the assumption of “technology core” promoted by Thompson (1967), we believe that buffer contributes to protecting the core even when environmental shocks occur [27].



As noted, buffer effects cannot be testified on effectively without a fast-changing context. Moreover, resources, prepared for supply chain glitches or other frequent events, cannot be classified as slack but as a necessity for absorbing normal environmental fluctuations. As Miller and Leiblein (1996) stated, “…these findings contradict the contention that slack acts as a buffer reducing organizational performance and risk-taking…(p. 115)” [51], it is unwise to equate risk-taking and uncertainty with responding to the buffer directly. That is, operational slack and other absorbed slack are oriented for expected incidents in whose context this type of slack cannot play the buffer role, unlike for earthquakes or other unexpected environmental shocks. Furthermore, we have posited and confirmed that effects of absorbed slack will be more negative after environmental shocks occur because decentralization induces them.



Unabsorbed slack, by contrast, has been proven to buffer effectively in our empirical study, both in during-shock period and in immediate post-shock period. Sirmon et al. (2007) stated that slack resource was used to alter current capabilities or to create new ones in response to environmental changes (either opportunities or threats) [52], and Bourgeois (1981) posited that slack allowed firms to “adjust to gross shifts in the external environment with minimal trauma” (p. 31) [19]. Our study develops these propositions and confirms that they are applicable only for unabsorbed slack. We believe that differences between these two kinds of slack stem from their different capacities to meet flexible application. This finding has great significance for environmental shock preparedness, especially for earthquakes and other natural disasters from the perspectives of stockholders, because the amount of resources is limited and firms have to make decisions on resource allocation. It is beneficial for them to clarify which resource should remain or be eliminated. According to the results of this study, firms should maintain a “cash pool” or similar unabsorbed resource pool instead of the absorbed one for disaster preparedness and response. Taking cost and flexibility of unabsorbed slack into consideration, this kind of slack, further, can be collected and shared among several unionized firms. By contrast, the amount of external available resources, such as financing and lending capacity, may alter greatly with environmental changes, and their effects will be weakened or strengthened sharply. Therefore, this kind of slack will result in more uncertainty when environment shocks occur, although it can be transformed into unabsorbed slack on some given occasions. Accordingly, the redefinition and refinement of slack’s buffer role in emergencies constitute our most important theoretical contributions.




5.2. Environmental Shocks


There is rich research about slack’s effects on financial performance but seldom on market performance. Although agency theory states slack is one of the outcomes of agency relationship between stockholders and managers [18], attitudes of stockholders to slack deserve further study, rather than directly eliminating all of slack as some scholars advocate. Stockholders, typically external stakeholders, are deeply concerned with firms’ operations, including the effects of environmental shocks, but seldom can follow them in detail. Therefore, unlike managers and other internal stakeholders, most stockholders’ judgments and actions mainly depend on seismic intensity and firms’ announcements on disaster situations, and some of them probably cannot reflect the real situation of firms. Therefore, relationships between slack and market performance have their unique characteristics and require special study. Our empirical study has testified that only unabsorbed slack can have a buffer effect as posited by previous studies [14,23,25], and this effect will be strengthened by the severity of environmental shocks from the perspective of stockholders in immediate post-shock period. Namely, relationship between stock price and unabsorbed slack will be more positive after earthquakes occur, especially for the firms hit heavily, because resource gap and resource scarcity will increase too much in serious context, and this kind of slack can satisfy resource demands for high flexibility and fluidity.



It may take a long time to distribute and consume a large amount of cash or other unabsorbed slack, and financial gains will be presented in periodic financial reports, which are the main, or even only, information source for stockholders to learn about firms’ operation statuses. This is why moderating effects of environmental shock’s severity delay were felt in the immediate post-shock period but not in during-shock period. For example, cash may not enable the resumption of production or adjustments to strategy until it has been transferred into the materials needed. Especially, cash reserves cannot change anything confronting exogenous shocks, because nearly all categories of goods may become unavailable in the short-term after exogenous shocks occur [44]. This conclusion also contributes to revealing that resilience and recovery of firms’ cores cannot be achieved immediately by cash or other unabsorbed slack. In contrast, our study confirms that the severity of environmental shock exerts positive moderating influences on absorbed slack’s effects during shock, but not in the post-shock period. The main reason probably lies in the fact that absorbed slack is normally distributed at the site for instant use, and then effects of decentralization and behaviors supported by this slack perform instantly. Thus, stockholders react more rapidly to influence of shocks’ severity on absorbed slack.



These results also imply that directions, velocities, and mechanisms of buffer effects are various and even opposite for different types of slack. Some previous works confuse buffer effect with adaption or another effect, and their empirical studies are set in a slow-changing context in which absorbed slack and unabsorbed slack have enough time to interconvert. Our results underline that more attention should be paid to the definition and the empirical context of slack’s buffer effect, and it is unwise to make a general conclusion about this effect. Natural disasters, such as earthquakes, occur suddenly and last just for a few seconds. Few firms conduct specific emergency preparation for these rare events, nor do they readjust strategy afterward. Therefore, this kind of environmental change provides rigorous context for testing buffer effect, and our study tries to testify buffer effect through these natural experimental investigations and thus provide a pioneering attempt and advancement for other related research.



In summary, the buffer effect depends on the nature of slack and environmental contingent factors [10,24]. Slack is just a tag for resources, and there is no substantial difference between necessary part and slack part of organization resources. As for slack, absorbed and unabsorbed slack not only have common features but also have special features. It is necessary to treat each category of slack separately and to use corresponding theories to analyze their effects, and it is no surprise to get various or even opposite views from the point of different types of slack. Moreover, contingency is not equal to arbitrariness or randomness. Various and multiple theories have explained the effects and the roles of slack, but real effects and action mechanisms therein need to be testified further. Especially in some contexts, slack may play several roles simultaneously, and it is so hard to distinguish buffer from them that an elaborate and well-designed study context becomes necessary. Our study is expected to draw attention to stockholders’ attitudes and reactions to slack’s effect, especially the buffer effect in environmental shocking context. More importantly, it distinguishes buffer from adaption and other effects and confirms not all slack can play a buffer role, alter current capabilities, or create new ones in response to external changes. By selecting a natural experimental background and taking listed firms in hit areas as the samples, our study confirms the different effects between absorbed slack and unabsorbed slack from the perspectives of stockholders. Buffer effect, which is advocated by behavioral theory [8], is often embodied in absorbed slack but not in unabsorbed slack. This study concludes that stockholders prefer to maintain unabsorbed slack instead of absorbed slack to respond to unexpected shocks. Kevin et al. (2020) examined how stock prices reacted to the 2011 Great East Japan Earthquake and pointed out that the reaction had its characters and some important implications [53]. Our study also contributes to advancing this and reveals how stock prices fluctuate when confronted by environmental shocks and which theory is suitable for explaining slack’s effects therein. Furthermore, shocks’ severity influences absorbed slack’s effect more rapidly than unabsorbed slack’s. This finding suggests that discretionary and flexibility also influence speed and efficiency, not only effectiveness of slack’s buffer, which needs novel theoretical explanation in the future study.





6. Conclusions


This study provides an examination of slack’s buffer effect on market performance during and after environmental shock. Using the data of listed firms in the quake-hit provinces and municipalities, we find that environment shock introduces buffer effects and changes stockholders’ attitudes about slack resources. That is to say, environmental shock has been proven to positively moderate the impact of unabsorbed slack on market performance but to negatively moderate the buffer effect of absorbed slack, whether in the during-shock period or the immediate post-shock period. Moreover, the severity of environmental shock positively moderates the effect of absorbed slack and unabsorbed slack on market performance; the effect of the former is only supported by post-shock period data, while the latter is only verified in the immediate post-shock period. Overall, these results increase our understanding of how firms reserve and leverage slack, as a buffer or core’s “cushion”, to generate value and achieve sustainability, and also provide a reference for future studies to clearly distinguish slack’s effect from others.



This study also has three limitations that should be addressed in the future. First, the main limitation stems from the measurements of slack resources. Although frequently present in the literature, financial indicators cannot accurately reflect the amount of slack. For example, even if two firms hold the same amount of cash, it is doubtful that they will have the same quantity and quality of unabsorbed slack. Therefore, it is necessary to explore more accurate measurements of slack resources in the future. Second, this study has confirmed slack’s effects change with time window and severity of shock in the context of the Wenchuan earthquake and Ya’an earthquake, and these results need to be further studied in other emergency contexts, especially in unnatural disaster contexts. Finally, even including three quarters (pre-, during-, and immediate post-shock periods), the time window in this study is still limited. Future studies can adjust the length of the time window according to study context and then explore slack’s effects more accurately and in greater detail.
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Figure 1. Intensity map of Wenchuan earthquake (left, published by China Earthquake Administration on 1 September 2008) and Ya’an earthquake (right, published by China Earthquake Administration on 25 April 2013). 
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Table 1. Means, standard deviations, and correlations of variables.
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	Variable
	Mean
	S.D.
	1
	2
	3
	4
	5
	6
	7
	8





	1. Stock Price
	0.098
	17.285
	1
	
	
	
	
	
	
	



	2. Firm Age
	14.508
	5.114
	−0.033
	1
	
	
	
	
	
	



	3. Firm Size
	4.663
	9.449
	−0.085 *
	0.004
	1
	
	
	
	
	



	4. Product Diversification
	3.631
	2.152
	0.028
	0.024
	0.208 **
	1
	
	
	
	



	5. External Resource
	−13.828
	86.648
	0.042
	−0.032
	0.027
	0.105 **
	1
	
	
	



	6. Severity
	0.032
	1.786
	−0.009
	0.024
	−0.043
	0.084 *
	0.123 **
	1
	
	



	7. Unabsorbed Slack
	−0.307
	2.902
	0.001
	−0.021
	0.077 *
	0.000
	0.045
	0.009
	1
	



	8. Absorbed Slack
	0.055
	2.131
	−0.027
	0.015
	−0.069
	−0.084 *
	−0.014
	0.001
	0.005
	1







Notes. ** p < 0.01; * p < 0.05; N = 688 for all the observations with complete data in one period.













[image: Table] 





Table 2. Regression results.
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Variable

	
All Firms (Number of Group = 249, N = 688)

	
Balanced Firms (Number of Group = 211, N = 633)




	
Model 1

	
Model 2

	
Model 3

	
Model 4

	
Model 5

	
Model 6

	
Model 7

	
Model 8

	
Model 9

	
Model 10

	
Model 11

	
Model 12

	
Model 13

	
Model 14






	
Firm Age

	
0.094

	
0.087

	
0.111

	
0.115

	
0.089

	
0.116

	
0.138

	
0.163

	
0.158

	
0.167

	
0.161

	
0.159

	
0.183

	
0.197




	
(0.160)

	
(0.159)

	
(0.159)

	
(0.159)

	
(0.161)

	
(0.162)

	
(0.160)

	
(0.173)

	
(0.171)

	
(0.172)

	
(0.172)

	
(0.174)

	
(0.176)

	
(0.174)




	
Firm Size

	
−0.203 ***

	
−0.144 *

	
−0.158 **

	
−0.164 **

	
−0.201 ***

	
−0.199 ***

	
−0.196 ***

	
−0.184 ***

	
−0.118 +

	
−0.137 *

	
−0.143 *

	
−0.182 ***

	
−0.184 ***

	
−0.182 ***




	
(0.043)

	
(0.062)

	
(0.057)

	
(0.063)

	
(0.043)

	
(0.044)

	
(0.045)

	
(0.043)

	
(0.062)

	
(0.057)

	
(0.064)

	
(0.043)

	
(0.043)

	
(0.044)




	
Product Diversification

	
−0.030

	
−0.053

	
−0.071

	
−0.063

	
−0.009

	
−0.026

	
0.030

	
−0.212

	
−0.242

	
−0.235

	
−0.235

	
−0.197

	
−0.214

	
−0.176




	
(0.298)

	
(0.300)

	
(0.297)

	
(0.297)

	
(0.305)

	
(0.301)

	
(0.298)

	
(0.306)

	
(0.308)

	
(0.309)

	
(0.311)

	
(0.314)

	
(0.311)

	
(0.311)




	
Ownership

	
2.451 +

	
2.437 +

	
2.414 +

	
2.203

	
2.414 +

	
2.387 +

	
2.286

	
1.923

	
1.903

	
1.879

	
1.792

	
1.903

	
1.856

	
1.837




	
(1.387)

	
(1.389)

	
(1.386)

	
(1.420)

	
(1.395)

	
(1.387)

	
(1.419)

	
(1.475)

	
(1.476)

	
(1.479)

	
(1.527)

	
(1.481)

	
(1.477)

	
(1.513)




	
External Resource

	
−0.003

	
−0.003

	
−0.004

	
−0.004

	
−0.003

	
−0.004

	
−0.006

	
−0.012

	
−0.012

	
−0.010

	
−0.011

	
−0.012

	
−0.010

	
−0.013




	
(0.012)

	
(0.012)

	
(0.012)

	
(0.012)

	
(0.012)

	
(0.012)

	
(0.011)

	
(0.016)

	
(0.016)

	
(0.016)

	
(0.016)

	
(0.016)

	
(0.016)

	
(0.015)




	
Earthquake Type

	
0.417

	
0.562

	
0.728

	
1.199

	
0.417

	
0.737

	
1.320

	
1.446

	
1.631

	
1.634

	
1.801

	
1.445

	
1.761

	
2.086




	
(1.497)

	
(1.505)

	
(1.510)

	
(1.674)

	
(1.495)

	
(1.488)

	
(1.636)

	
(1.583)

	
(1.593)

	
(1.600)

	
(1.761)

	
(1.582)

	
(1.578)

	
(1.724)




	
Effect Type

	
−0.783

	
−0.742

	
−0.693

	
−0.739

	
−0.869

	
−1.064

	
−1.112

	
−0.446

	
−0.395

	
−0.317

	
−0.409

	
−0.494

	
−0.689

	
−0.772




	
(1.859)

	
(1.872)

	
(1.869)

	
(1.859)

	
(1.851)

	
(1.851)

	
(1.827)

	
(1.850)

	
(1.861)

	
(1.866)

	
(1.864)

	
(1.846)

	
(1.849)

	
(1.825)




	
Unabsorbed Slack

	

	
−0.327

	
−1.318 *

	
−1.272 *

	

	

	

	

	
−0.369

	
−1.339 *

	
−1.290 *

	

	

	




	

	
(0.231)

	
(0.557)

	
(0.539)

	

	

	

	

	
(0.237)

	
(0.564)

	
(0.545)

	

	

	




	
Absorbed Slack

	

	

	

	

	
0.185

	
1.147 **

	
1.187 **

	

	

	

	

	
0.115

	
1.220 **

	
1.249 **




	

	

	

	

	
(0.274)

	
(0.368)

	
(0.374)

	

	

	

	

	
(0.263)

	
(0.418)

	
(0.424)




	
During-shock period Dummy

	

	

	
−2.140

	
−2.163

	

	
−2.400

	
−2.460

	

	

	
−1.959

	
−1.975

	

	
−2.169

	
−2.252




	

	

	
(1.770)

	
(1.780)

	

	
(1.785)

	
(1.782)

	

	

	
(1.826)

	
(1.836)

	

	
(1.843)

	
(1.843)




	
Post-shock period Dummy

	

	

	
−2.985 +

	
−2.863 +

	

	
−3.356 +

	
−3.347 +

	

	

	
−1.974

	
−1.857

	

	
−2.313

	
−2.319




	

	

	
(1.726)

	
(1.706)

	

	
(1.740)

	
(1.741)

	

	

	
(1.798)

	
(1.773)

	

	
(1.819)

	
(1.821)




	
During-shock period Dummy × Unabsorbed Slack

	

	

	
1.439 **

	
1.433 *

	

	

	

	

	

	
1.446 **

	
1.442 *

	

	

	




	

	

	
(0.512)

	
(0.604)

	

	

	

	

	

	
(0.514)

	
(0.570)

	

	

	




	
Post-shock period Dummy × Unabsorbed Slack

	

	

	
1.738 +

	
1.805 **

	

	

	

	

	

	
1.730 +

	
1.776 **

	

	

	




	

	

	
(0.913)

	
(0.647)

	

	

	

	

	

	
(0.949)

	
(0.670)

	

	

	




	
During-shock period Dummy × Absorbed Slack

	

	

	

	

	

	
−1.722 +

	
−0.923

	

	

	

	

	

	
−2.320 **

	
−1.478 *




	

	

	

	

	

	
(0.887)

	
(0.760)

	

	

	

	

	

	
(0.818)

	
(0.740)




	
Post-shock period Dummy × Absorbed Slack

	

	

	

	

	

	
−1.189 **

	
−1.130 *

	

	

	

	

	

	
−1.329 **

	
−1.442 **




	

	

	

	

	

	
(0.389)

	
(0.489)

	

	

	

	

	

	
(0.437)

	
(0.516)




	
Severity

	

	

	

	
−0.265

	

	

	
−0.370

	

	

	

	
−0.122

	

	

	
−0.249




	

	

	

	
(0.353)

	

	

	
(0.353)

	

	

	

	
(0.355)

	

	

	
(0.354)




	
During-shock period Dummy × Unabsorbed Slack × Severity

	

	

	

	
−0.155

	

	

	

	

	

	

	
−0.092

	

	

	




	

	

	

	
(0.203)

	

	

	

	

	

	

	
(0.189)

	

	

	




	
Post-shock period Dummy × Unabsorbed Slack × Severity

	

	

	

	
0.555 ***

	

	

	

	

	

	

	
0.558 **

	

	

	




	

	

	

	
(0.162)

	

	

	

	

	

	

	
(0.179)

	

	

	




	
During-shock period Dummy × Absorbed Slack × Severity

	

	

	

	

	

	

	
1.391 ***

	

	

	

	

	

	

	
1.359 ***




	

	

	

	

	

	

	
(0.339)

	

	

	

	

	

	

	
(0.365)




	
Post-shock period Dummy × Absorbed Slack × Severity

	

	

	

	

	

	

	
0.110

	

	

	

	

	

	

	
−0.087




	

	

	

	

	

	

	
(0.293)

	

	

	

	

	

	

	
(0.262)




	
Constant

	
−1.590

	
−1.747

	
−0.454

	
−1.119

	
−1.500

	
−0.002

	
−1.321

	
−3.390

	
−3.657

	
−2.464

	
−2.555

	
−3.367

	
−2.223

	
−3.016




	
(10.189)

	
(10.200)

	
(10.342)

	
(10.372)

	
(10.207)

	
(10.355)

	
(10.422)

	
(15.738)

	
(15.758)

	
(16.004)

	
(16.019)

	
(15.770)

	
(16.008)

	
(16.116)




	
R2

	
0.0880

	
0.0893

	
0.1181

	
0.1185

	
0.0876

	
0.1237

	
0.1223

	
0.1403

	
0.1430

	
0.1450

	
0.1353

	
0.1388

	
0.1564

	
0.1556








Notes. *** p < 0.001; ** p < 0.01; * p < 0.05; + p < 0.1; industry effect was controlled but not reported; robust standard errors are in parentheses.
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