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By employing data from Shanghai and Shenzhen A-share markets for the period of 2019–2020, this paper examines the relationship between the degree of the COVID-19 pandemic’s impact on firms’ cash-holdings levels in China. We find that firms that are severely affected by the COVID-19 pandemic have higher current cash holdings levels, suggesting that the more positive (negative) the management tone in responding to the COVID-19 pandemic impact, the lower (higher) the firm’s current cash holdings. However, future corporate cash holdings decrease considerably irrespective of the corporate sentiment towards COVID-19. The positive sentiment of each firm’s management team towards the supply chain and the government policies results in a relative reduction of current cash holdings, whereas the severe impact on operating performance, especially the impact of the outbreak on the supply chain, demand, production and operations, and government policies, reduces the firm’ s future cash holdings. In addition, the impact of the pandemic has increased the current cash holdings of state-owned enterprises and reduced the future cash holdings of non-state-owned enterprises. Meanwhile, companies located in a city with a higher density of population or companies that experience relatively higher competition in the industry tend to undergo a severer impact on their current and future cash holdings due to the COVID-19 pandemic. Overall, this study sheds the light on stimulating the vitality of enterprise investment and promoting the domestic economic cycle.
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Introduction

The new coronavirus has been spreading rapidly since the first known infections were reported in Wuhan, China in late December 2019. On 11th March 2020, the WHO officially declared it a “global pandemic” considering the rapid spread and severity of the outbreak around the world. This global pandemic has caused an unprecedented impact on the development of the economy and society worldwide (Xi, 2020). As a response, many countries have urgently adopted a series of measures to constrain and eliminate the virus including the practice of home isolation regulation, enforcement of city lockdown, and implementation of travel restrictions. It is palpable that this outbreak has not only caused disruptions to the global manufacturing and supply chain around the world but also hampered the domestic economic cycle of countries such as China.

Any sort of pandemic adversely affects corporate profitability (globally), decreases the survival rate of organizations (Stubbart and Knight, 2016), and adversely increases uncertainty for businesses. In this turbulence managers thrive to maintain firm performance with the help of resources, especially cash holdings can be the best cushion, cash holdings are the efficient operations of a firm (Davis and Stout, 1992; Greenley and Oktemgil, 1998). And if firms have growth opportunities but do not have sufficient cash will lead to fewer opportunities, ultimately firm pass over this opportunity to their competitors at the same time firm face financing issues and does not meet current financial needs.

On the macroeconomic level, it is evident that the domestic growth rate in China has declined while the unemployment rate has increased; on the microeconomic level, the COVID-19 pandemic has decreased the demand for services and goods produced by local companies, resulting in overcapacity and reduced efficiency of the operations. Some of these companies are facing challenging times and are on the brink of insolvency. Besides these challenges, the shortage of corporates’ cash flow is another critical issue (Xiao et al., 2020). A survey on the impact of the COVID-19 pandemic on medium and large enterprises in China has found that among 212 interviewed Chinese well-known domestic firms, 23.11% of the enterprises were pessimistic, believing that their cash holdings would be consumed within 3 months. Small and medium-sized enterprises are in an even worse position in terms of the cash flow shortage. Research by Zhu et al. (2020) found that 34% of enterprises can only maintain sufficient cash to support 1 month of operations, 33.1% for 2 months, 17.91% for 3 months, and only 9.96% can last for more than 6 months.

In fact, the statement “cash is king” has been recognized by many accounting scholars (Keynes, 1937; Duchin et al., 2010; Subramaniam et al., 2011), and this view is especially salient during economic recessions. Maintaining a reasonable level of cash holdings can help companies reduce capital costs (Wang et al., 2014; Yu et al., 2019), seize investment opportunities (Wang, 2009), promote corporate innovation (Liu et al., 2017), enhance product market competitiveness (Yang et al., 2015), increase corporate value (Xiao et al., 2020) and have an important impact on the persistence and development of enterprises (Baum et al., 2006). So, to what extent has the most severe public health event since the 1918 flu (Barrios and Hochberg, 2020) affected the level of cash holdings of Chinese companies? Facing the COVID-19 outbreak impact, will the optimism or pessimism of different companies have different effects on the level of cash holdings? Furthermore, what specific challenges have caused a greater impact on these companies? Are there heterogeneity effects among different firms? These questions will be addressed in this study.

This paper uses a data sample of Shanghai and Shenzhen A-share listed companies in China from 2019 to 2020, constructing firm-level impact indicators of the COVID-19 pandemic based on textual analysis to empirically examine the impact of the new coronavirus outbreak on corporates’ cash holdings. We have found that: (1) For companies with a higher degree of impact from the COVID-19 pandemic, their current cash holdings increased for precautionary motives while their future cash holdings dropped significantly after a severe impact on their operating performance; (2) When the companies’ management team is optimistic (pessimistic) in the face of the pandemic, the current level of cash holdings of the company will significantly decrease (increase); (3) The positive sentiment of the companies’ management teams towards the supply chain logistics and the government response to the pandemic has derived a lower precautionary motive of such companies to a certain extent, which has resulted in a reduction of their current cash holdings level. However, the pandemic is likely to have a major impact on the companies’ performance due to supply chain disruption, reduction in demand, negative influence on production operations and the implementation of relevant government response policies, resulting in a decline in corporates’ cash holdings in the future; and (4) The impact of the pandemic has caused the state-owned enterprises in China to increase their current cash holdings, while private enterprises tend to reduce their future cash holdings. At the same time, the impact of the pandemic on corporate cash holdings is only significant if the company is located in a densely populated area or operates in a highly competitive industry.

Contributions of this paper are mainly as follows: First, unlike the relevant literature that examines the ability of firms’ past internal liquidity to cope with the COVID-19 outbreak (De Vito and Gomez, 2020), this paper focuses on the impact of the COVID-19 on the level of firms’ cash holdings during the epidemic, which helps to reveal the importance of firms’ precautionary cash holdings. Second, compared to the literature related to the external environment including government policies (tax extensions, bridging loans, etc.) and credit agency ratings (Acharya and Steffen, 2020), which influence firms’ fund raising and thus get through the epidemic crisis in general, this paper looks at the six relevant dimensions faced by companies themselves, such as supply chain, demand, production and operations, funding, cost, and government. This paper provides empirical evidence on the main dilemmas faced by enterprises in the COVID-19 epidemic, which offers a hand to relevant policy makers to help enterprises tide over the cash flow dilemma in a more targeted manner. Third, China had a relatively early outbreak of the COVID-19 epidemic, but controlled its spread in a very short time. Using Chinese enterprise data to study the specific mechanism and context of the impact of the COVID-19 on the level of corporate cash holdings can help provide lessons for other countries where the epidemic is still not effectively controlled, thus further promoting the global economic cycle and recovery.



Literature review and hypotheses development


Literature review


Research on COVID-19

Studies on the impact of COVID-19 outbreak are mainly focused on the mechanism of the pandemic (Altig et al., 2020; Carlsson-Szlezak et al., 2020; Guerrieri et al., 2020), macroeconomic impact (Ludvigson et al., 2020; Yang et al., 2020; Cai et al., 2021), microeconomic influence (Chen Y. et al., 2020; Hassan et al., 2020; Ding et al., 2021; Meng et al., 2021) and related policies (Fowler et al., 2020; Liu and Lu, 2020; Ou and Jia, 2020; Tang et al., 2020; Baccini et al., 2021; Durante et al., 2021; Shan et al., 2021). Carlsson-Szlezak et al. (2020) found that a health crisis can lead to households’ wealth reduction and consumer confidence decrease followed by consumption decline, resulting in insufficient demand in the market. Moreover, the increasing unemployment rate halted the production cycle and disrupted the supply chain, significantly impacting the market supply.

On the macroeconomic level, the simultaneous impact on demand and supply has nearly ruptured the global supply chain and the world economy has suffered substantial losses. According to the study by Ludvigson et al. (2020), industrial production in the United States has dropped by 12.75%, the employment rate in the service sector has dropped 17% and the number of inbound and outbound flights has decreased significantly; the severity of the impact in the macro-economy has been uncertain for the past 5 months and remains unknown. In China, the risk profile of the financial, real estate, information technology, and daily consumption industries has increased significantly while health care, utilities, and industry have become the main risk takers (Yang et al., 2020).

From the microeconomic point of view, the COVID-19 impact has led to greater negative sentiment and lower stock returns for companies (Chen Y. et al., 2020; Hassan et al., 2020). Meng et al. (2021) point out that Employee Share Schemes established on consumer altruism and employees’ sense of pride, can improve civic behavior and the internal and external perception of the company as a Corporate Social Responsible organisation, thus alleviating the negative impact of the pandemic on the enterprise. In addition to the corporations’ strategies to strive during these uncertain times, the government has also introduced a series of policies to hedge the impact of the pandemic. Compared with foreign studies which have focused on the influencing factors and effects of government policies such as home isolation and remote working (Fowler et al., 2020; Liu and Lu, 2020; Baccini et al., 2021; Durante et al., 2021), researches in China are more interested in the recovery of the domestic economy. Researchers have proposed that China should rely on the digital economy (Ou and Jia, 2020; Shan et al., 2021), to smooth the domestic circulation, and promote international and domestic double circulation (Tang et al., 2020), seeking a long-term healthy and stable development of the economy.

In addition, corporate cash holdings have been studied with firm performance in the financial context widely. For example, (Bromiley 1991; Nohria and Gulati (1996); Wan and Yiu 2009; Paeleman and Vanacker 2015; Shahzad et al., 2016; Wang et al., 2016) provide new research avenues and researchers of cash holdings indulge themselves to detect the relation of cash holdings with other organization variables. The study of Carnes et al. (2019) investigates the mediating role of slack resources between market competition and firm performance. Besides, cash holdings are also studied in relation to other variables like firm strategies, innovation, new venture performance, and research & development. On one hand, there is a mechanism necessary to facilitate the use of cash. Precise financial planning is required for the management of cash holding levels, especially from the point of view of cash flow, capital structure, and risk. On the other hand, corporate cash holdings especially are linked with financial flexibility. We believe there is a visible gap in cash allocation strategies from the financial point of view.



Research on influencing factors of cash holdings

The research on the influencing factors of cash holdings is divided into internal and external influencing aspects. Internal influencing factors mainly refer to corporate governance including ownership structure (Dittmar and Mahrt-Smith, 2007; Dou and Lu, 2016; Yang and Yin, 2018), executive characteristics (Kuan et al., 2012; Zhou et al., 2021) and board features (Al-Najjar and Clark, 2017; Chen RR. et al., 2020). External factors include litigation risk (Wang and Wang, 2018), legal system environment (Cui et al., 2018; Qian et al., 2019), product markets (Haushalter et al., 2007), industry growth (Yang et al., 2016), political uncertainty (Jiang et al., 2015; Xu et al., 2016; Yu et al., 2019) and macroeconomic policies (Lu and Han, 2013; Demir and Ersan, 2017; Su et al., 2020; Liu et al., 2021). As a portion of a company’s assets, cash is more likely to be disposed or misappropriated. Firms, in order to mitigate the principal-agent problem, tend to reduce their cash holdings. This strategy is often implemented in firms with stronger corporate governance (Chen RR. et al., 2020). At the same time, changes in the macroeconomic environment will also have a significant impact on corporate cash holdings since it is highly sensitive, flexible and resilient to such an environment (Rao and Zhang, 2015). In the face of macro-economic uncertainty, companies tend to increase cash holdings for speculative motives (Lu and Han, 2013) and precautionary motives (Phan et al., 2019; Zeng et al., 2020). Based on the Lehman events, Smietanka et al. (2018) found that even after controlling the volatility of investment opportunities, sales growth and the company’s shares, UK based companies did not increase investment due to record low interest rates but instead held more cash to deal with great uncertain times. Based on the impact of the COVID-19 pandemic, Xiao et al. (2020) found that the greater the impact on a company of the coronavirus pandemic, the higher the preventive value of its cash holdings, especially when the cash flow pressure is high and the external financing environment is poor.

In addition, many studies have been conducted on the impact of significant losses caused by the COVID-19 pandemic, however, most studies are using either the number of confirmed cases or deaths in the company’s location as the degree of the impact to the company. Few studies have conducted quantitative research and analysis on the impact of the COVID-19 pandemic at the individual level of the company.

With the help of the word pattern-based method, Hassan et al. (2020) constructed an indicator of the COVID-19 impact on individual companies based on the quarterly earnings conference calls. In terms of sentiment and risk, they conducted a statistical analysis of regional and industry differences in more than 80 countries including the United States; they also conducted empirical tests on the stock returns of a number of companies based on the impact of the pandemic, achieving a further refinement of the research related to the COVID-19 impact.

Unlike other countries, China is currently under a “dual circulation” development pattern in which domestic economic cycle plays a leading role while international economic cycle remains its extension and supplement. The success of this strategy will have a significant impact on China’s economic recovery and could influence the investment motivation of companies with the aim of unlocking links of production, distribution and logistics, internal consumption and more importantly to debottleneck the domestic economic cycle. Cash, as the “blood” of an enterprise, is one of the key factors affecting their investment decisions. However, the existing literature does not provide empirical evidence on how the impact of the COVID-19 pandemic affects the level of corporate cash holdings. Consequently, this study will further enhance the research on the economic consequences of the COVID-19 pandemic and the factors affecting the level of corporate cash holdings while also providing a better understanding of the obstacles in China’s domestic economic cycle recovery as well as ideas for accelerating economic recovery and development.




Theoretical analysis and research assumptions

Enterprises always operate under a certain macroeconomic environment and their cash holdings are deemed to be affected by such environment and its policies (Yu et al., 2019). In the face of macroeconomic and policy uncertainty, companies tend to hold optimal levels of cash due to transactional motives when the economic environment is positive whereas, in times of economic recessions, these firms are inclined to hold additional cash for precautionary motives (Almeida et al., 2004). Under the negative impact of the COVID-19 pandemic, enterprises have been affected in the aspects of supply and demand, production and operations, capital, cost and government policies to a different extent. These adverse situations have further influenced the companies’ decisions regard to cash holdings levels.

Suppliers and enterprises are a community of interests and the impact of supply chain enterprises will also affect business decisions to a large extent (Di et al., 2020). Therefore, although companies themselves may be relatively less affected by the pandemic, they are likely to adjust their business decisions due to the uncertainty of supply chain companies’ operations and development. In theory, based on concerns about supply chain disruptions, companies would increase their cash holdings to hedge risks in upstream raw material procurement and downstream final product supply. In addition to the supply issue, the pandemic has also had a severe impact on the demand side. The downturn of the entire social economy directly leads to a decline in consumer spending ability and a lack of consumer confidence, which ultimately leads to a market demand decline. In this scenario, it may be better for companies to postpone their investment which will result in a decline of corporate capital investment and an increase in cash holdings (Liu et al., 2016).

At the same time, many companies have been forced to suspend production or even closure of their business since the coronavirus has been proven to be transmitted by direct means such as sneezing, coughing, droplets, inhalation at close range or by breathing the aerosols formed in the air by the droplets, contact deposition, droplets spread on the surface of objects and other indirect methods. As a consequence, the flow of goods and personnel have been restricted, production and operations halted, key business activities have been delayed and operating cash flow conditions continued to deteriorate.

In order to complete essential projects on schedule as much as possible and alleviate financial difficulties, enterprises need to take measures such as destocking and deferral of payments in order to speed up the return of funds (Xiao et al., 2020), and increase cash holdings to meet the needs of strategic adjustment and get out of production and operation difficulties as soon as possible. In addition, under the pressure of potential increase of costs due to the pandemic of key elements such as raw materials, employee cost, loan repayments and rental expenses, many small and medium-sized enterprises are forced to reduce staff and implement pay cut schemes on employees to achieve an overall cost reduction leveraged on an unenthusiastic approach, as large enterprises believe that the impact of the pandemic is just temporary.

Under the pressure of fixed cost, firms will undoubtedly increase their cash holdings in order to cope with the many uncertainties brought by the COVID-19 pandemic independently of the implementation of salary reduction schemes. While companies are actively taking a number of measures to mitigate the impact of the pandemic, the government has also been active in this extent. In the first attempts to control the fast spread of the virus, the Chinese government has implemented quarantine and closed contact management guidelines to limit the flow of people and materials, that ultimately resulted in companies reducing their operating cash flow and a reduction in corporate cash holdings; however, in the middle and later stages of the pandemic, the government issued financial support, tax concessions, recommencement of work and production support, services optimization, cost reduction and other related policies that have helped companies resume normal operations. This increase in confidence has allowed such companies to increase their cash holdings levels. The fast-changing environment requires firms to use cash in an effective way. And an optimal cash holding enables firms to tackle a pandemic, like COVID-19 efficiently. Theoretically, Deb et al. (2017) suggests that more cash holding can add more value for firms. In this study, we examine the impact of COVID-19 on firms’ cash holding level in the time of crisis.

The impact of COVID-19 on cash holding level can be endogenous to economic situations. For example, during the global financial crisis, higher cash holding firms had higher profitability, growth, sale, and raised even more debt. Recent studies also confirm the insurance role of cash holing during the COVID-19 pandemic. In general, the recent studies highlight the significance of a good cash holding level in maintaining firm value and lowering risk during negative shocks. It implies that in the COVID-19 health crisis, the role of cash holding in determining firm value can be even more pronounced.

In summary, due to the impact of the COVID-19 on the supply chain, demand, production and operation, capital, cost, government and other aspects, companies are likely to increase cash holdings for precautionary motives, however, the premise for companies to do so is that they still have reserve cash. In fact, the impact of the new coronavirus pandemic is so significant that it is likely to cause a serious decline in business performance. Firms cannot even increase the cash holdings by the means of supplementary financing and reduced investment which will lead to a passive reduction in the company’s cash holdings. Based on this, we put forward the research hypothesis of this paper:


H1a: Given other things being equal, firms that are hit harder by the COVID-19 pandemic will see their levels of cash holdings rise significantly due to precautionary motives.

H1b: Given other things being equal, the level of cash holdings of companies that are hit harder by the COVID-19 pandemic will drop significantly due to a severe decline in operating performance.
 




Research design


Data and sample

The sample consists of Shanghai and Shenzhen A-share listed companies from 2019 to 2020 in China. The COVID-19 pandemic impact of companies is constructed based on the text analysis. Cash holdings level and other data are sourced from Wind Database and China Stock Market & Accounting Research Database. This paper conducts the following screening procedures for the initial sample: (1) Eliminate listed companies in the financial and insurance industries; (2) Eliminate listed companies with missing financial data; (3) Eliminate ST and *ST companies with abnormal financial conditions, whose ability to continue as a going concern is affected and the data will be more volatile. After completing such screening, we have a total of 7,133 company-year observations. In order to eliminate the influence of outliers, this paper carried out the upper and lower 1% quantiles for all continuous variables.



Model and variable definition

With reference to Wang et al. (2020), Yang and Yin (2018), Qian et al. (2019) and other relevant literature on factors affecting cash holdings, this model includes not only control variables of corporate financial characteristics, corporate governance features and macroeconomic variables but also Industry, Year and Province effects. At the same time, considering the differences in the focus of the discussion in the performance review and future outlook sections of the MD&A and their information content reflecting different periods (Bryan, 1997; Li, 2010; Meng et al., 2017), this paper examines the impact of the extent to which the firm is affected by the outbreak in the current period (i.e., the performance review section) on the firm’s current cash holdings and the extent to which the firm expects to be affected by the outbreak (i.e., the future outlook section) on the firm’s future cash holdings. The specific models are as follows:
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Among them, cash holdings (Cash) with reference to Yang and Yin (2018), are measured by dividing the sum of monetary funds and trading financial assets by net assets. Moreover, net assets are the balance of total assets minus cash and cash equivalents (net assets in this study will be denoted as per the aforementioned definition).

Since the impact of the COVID-19 epidemic on firms cannot be directly measured accurately, we did not use the number of cases or deaths of the epidemic in the place where the firm located as our main explanatory variable which does not capture the differences in the impact of the epidemic on different firms in the same region (although we also run a robustness test using these indicators). Instead, referring to Hassan et al. (2020), the level of impact of the COVID-19 pandemic is defined as follows: In order to distinguish the different effects of the performance review and the future outlook, this paper refines the impact degree of the pandemic by further constructing Covid1 and Covid2 indicators; we use the number of times the performance review section mention the COVID-19 pandemic divided by the total number of sentences in the performance review section to measure Covid1 and use the number of times the future outlook section mention the COVID-19 pandemic divided by the total number of sentences in the future outlook section to measure Covid2.

The control variables include: (1) Enterprise Size (Size), measured by the logarithm of the company’s total assets at the end of the year; (2) Financial leverage (Lev), measured by dividing the company’s total liabilities by the company’s total assets; (3) Cashflow, measured by dividing cash flow from operating activities by total assets; (4) Net working capital (NWC), measured by dividing net working capital by net assets, where net working capital is the working capital remaining after deducting cash and cash equivalents; (5) Bank debt (Bankdebt), measured by the sum of short-term borrowings and long-term borrowings divided by total liabilities; (6) Capital expenditure (Capex), measured by dividing capital expenditure by total assets; (7) Dividend, defined as a dummy variable that has assigned a value of 1 when the company distributes cash dividends in the current year, otherwise it is assigned a value of 0; (8) Property rights (Soe), which assigns a value of 1 if the company’s property rights are state-owned and in any other case it assigns a value of 0; (9) Board size (Board), measured by the total number of board members of the company; (10) Enterprise age (Age), measured by the logarithm of the listing year plus 1; (11) Investment opportunities (Tobinq), defined as total market capitalization divided by the total assets; (12) Growth, measured by the growth rate of operating income; (13) GDP growth rate (GDPg), measured by the city-level GDP growth rate where the company is registered.




Results and analysis


Variable descriptive statistics

Panel A in Table 1 lists the descriptive statistics for the main variables. The mean and median of cash holdings (Cash) have a value of 0.318 and 0.220 respectively; the maximum and minimum values are 1.741 and 0.016 indicating that under the exogenous impact of the COVID-19 pandemic, the cash holdings of different listed companies are different which is beneficial to the regression analysis in this study. In addition, these values are a little smaller than Hu et al. (2019), whose sample period is 2001–2014, which is consistent with our theoretical analysis that the epidemic had a large impact on firms’ operating activities, which overall caused a slight decrease in cash holdings. The mean values of Covid1 and Covid2 are 0.076 and 0.057 respectively, indicating that on average 7.6 (5.7) out of 100 sentences are related to the COVID-19 pandemic in the performance review (future outlook) section. This shows that the management team of the sample companies believes that the COVID-19 pandemic has had a greater impact on the companies’ operating performance in the current year and will also have an impact on the companies’ future development. The descriptive statistics of other control variables are basically consistent with the previous literature and some variables (e.g., Tobinq) have a certain degree of maximum value. In order to prevent the influence of extreme values on the regression results, the upper and lower 1% quantiles were abbreviated for all continuous variables.



TABLE 1 Descriptive statistics of each variable and its mean difference.
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Panel B in Table 1, columns (1) and (2), shows the comparison results of the mean value of each variable grouped by whether it has been affected by the COVID-19 pandemic (Covid1). The values difference between columns (1) and (2) is presented in column (3) and it indicates that in the performance review section, the mean value of cash holdings (Cash) of the sample impacted by the COVID-19 (Covid1 > 0) is significantly higher than the mean value of the sample not affected by the COVID-19 (Covid1 = 0). Additionally, columns (4) and (5) shows the mean value of each variable grouped by Covid2, column (6) shows that in the future projections, the mean value of cash holdings impacted by the COVID-19 (Covid2 > 0) is significantly lower. It demonstrates that the past and future impact of the COVID-19 pandemic will have different effects on corporate cash holdings levels, which lays the foundation for subsequent regression analysis.



Empirical regression results

This study implements the ordinary least square (OLS) model to empirically test the COVID-19 pandemic impact on corporate cash holdings (results are shown in Table 2). The regression results in Table 2 indicate that the coefficient on constraint on the degree of the COVID-19 pandemic impact is 0.075 in their performance review (with a standard error of 0.105), and −0.124 in the future projections (with a standard error of 0.084). This implies that a one-standard-deviation increase in the degree to which a company’s current operations have been affected by the COVID-19 pandemic, its cash holdings have increased by 2.60% (0.105 × 0.075/0.303), while for every standard deviation increase in the extent to which a company expects its future operations to be affected by the pandemic, its cash holdings decrease by 3.44% (0.084 × 0.124/0.303). Furthermore, this study undertakes an additional regression by using Bankdebt, Capex and Roa as dependent variables (result is shown in Table 3). Column 1 to Column 3 in Table 3 indicate a positive relationship between the degree of the COVID-19 pandemic impact and Bankdebt, a negative relationship with Capex and no significant relationship with Roa. These results indicate that firms affected by the pandemic will indeed increase their cash holdings by the means of additional financing and reducing investment due to precautionary motives. Columns (4) to (6) in Table 3 show that in the future, listed companies that are expected to be impacted by the COVID-19 pandemic, have no significant relationship with bank debt (Bankdebt) and capital expenditure (Capex), but instead have a significant negative correlation with return on total assets (Roa) at the statistical level and the economic sense (A one-standard-deviation increase in Covid3 leads to approximately a 3.05%1 decrease in Roa) This indicates that companies expected to be impacted by the pandemic will be forced to reduce their cash holdings due to the severe detriment on their operating performance.



TABLE 2 COVID-19 impact and corporate cash holdings.
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TABLE 3 The COVID-19 impact and financing, investment, and total asset return.
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In conclusion, the COVID-19 pandemic impact on the level of corporate cash holdings cannot be generalized. Specially in the performance review section, the extent of the impact of the pandemic on companies is positively correlated with their cash holdings, which proves the research hypothesis H1a of this study, whereas in the future projections, the extent of the impact of the pandemic on companies is negatively correlated with their cash holdings, which verifies the H1b hypothesis.



Robustness test


COVID-19 impact and corporate cash holdings: A measure of changing independent variables

In order to reduce the bias caused by the impact of the COVID-19 pandemic (Covid), this paper uses the cumulative number of confirmed cases (Case, as of April 30 at year t + 1, taking the logarithm of the cumulative number of confirmed cases in the city where the company is registered plus one), cumulative deaths (Death, as of April 30 at year of t + 1, taking the logarithm of the cumulative number of deaths in the city where the company is registered plus one) as the independent variables of the regression. Results are shown in Table 4 and it indicates that the cumulative confirmed cases (Case) and cumulative deaths (Death) are significantly positively correlated with the current cash holding level of the company at the level of 1% and 5%, respectively. The results are consistent with the afore-mentioned conclusions, indicating that the regression results in this paper are robust.



TABLE 4 COVID-19 impact and corporate cash holdings: a measure of changing independent variables.
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COVID-19 impact and corporate cash holdings: A measure of changing dependent variables

In order to avoid the possible errors caused by a single cash holding measurement, we further use Cash2 (measured by dividing monetary funds by net assets) and Cash3 (measured by dividing monetary funds by total assets) as dependent variables to develop a regression model. The outcomes are shown in Table 5. These results are consistent with the main regression results, indicating that the conclusions of this paper are robust.



TABLE 5 COVID-19 impact and corporate cash holdings: a measure of changing dependent variables.
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COVID-19 impact and corporate cash holdings: Independent analysis of the years

Since the COVID-19 pandemic outbreak started in December 2019 and was constrained in 2020 in China, the impact of pandemic prevention and control measures adopted by enterprises in different regions were diverse especially for the 2019 term. Therefore, for this study, we performed regression analysis again segregating the data by year with the results shown in column (1) and column (2) of Table 6. The results show that although the relationship between the impact of COVID-19 and corporate cash holdings is positive in both years, the impact on companies in 2019 is more significant than in 2020 from both statistical and economic point of view. It shows that companies affected by the COVID-19 in 2019 have recognized the negative influence of the outbreak on their production capacity and operations, resulting in an increased cash holdings level due to the precautionary motives in order to better manage the uncertainty brought by the pandemic. The reason for a non-significant impact of the COVID-19 on the level of corporate cash holdings in 2020 is potentially due to firms not having the ability to increase their cash holdings due to the already spread outbreak and implemented lockdown policies.



TABLE 6 COVID-19 impact and corporate cash holdings: independent analysis of the years and excluding loss-making companies.
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COVID-19 impact and corporate cash holdings: Excluding loss-making companies

At the same time, we have further removed the loss-making enterprises from the regression to avoid their influence on the research conclusions. Outcomes are shown in columns (3) and (4) of Table 6. The results show that the positive relationship between the degree of impact of the COVID-19 pandemic on companies and the level of current cash holdings is no longer significant after excluding loss-making firms. The expectation that companies will be impacted by the pandemic still has a significant negative correlation with the companies’ cash holdings in the following year. It advises that the impact of the COVID-19 pandemic not only has a significant impact on the current cash holdings of loss-making companies but also has a huge impact on the future cash holdings of other companies, indicating that the conclusions of this paper are relatively stable.




Further analysis


The impact of The COVID-19 pandemic on management tone and corporate cash holdings

Existing studies have found that there is a significant relationship between management tone and the future performance of enterprises (Xie and Lin, 2015). Based on the word lists created by Loughran and McDonald (2011), we have constructed a positive word list and negative word list by using Python Jieba Dataset in this paper.

We have further explored the different effects of (1) positive management tone (POS, counting the positive words appearing in sentences when the management team have mentioned the word COVID-19, including sentences before and after). We have then used this count to divide it by the total number of COVID-19 words in the MD&A. (2) Negative Management Tone (NEG, counting the negative words appearing in sentences when the management team have mentioned the word COVID-19, including sentences before and after) on corporate cash holdings. Consistent with the aforementioned analysis, in this session, we also separate the impact of different tones on corporate cash holdings based on the performance review section (POS1, NEG1) and future outlook section (POS2, NEG2). Statistical description is shown in Table 7.



TABLE 7 The impact of the COVID-19 epidemic and management tone descriptive statistics.
[image: Table7]

In theory, the precautionary motivation approach suggests that the more negative the management tone, the higher the level of cash holdings; however, there are also studies suggesting that if a companies’ performance declines, the more negative the management tone the lower the level of cash holdings. Table 8 shows the results of the regression analysis of the relationship between management tone and current and future corporate cash holdings level under the COVID-19 pandemic impact. Column (1) of Table 8 indicate that in the historical performance section, the management’s positive tone is significantly negatively correlated with the company’s current cash holdings, and a one-standard-deviation increase in POS1 is related to 2.67% (0.005 × 1.618/0.303) decrease in company’s current cash holdings. And column (2) shows that the negative tone is significantly positively correlated with the company’s current cash holdings, which increases 1.88% (0.006 × 0.950/0.303) with a one-standard-deviation increase in NEG1. These suggestions are in line with the aforementioned precautionary motive theory. Columns (3) and (4) of Table 8 show that in the future outlook area, whether the management tone is positive or negative, it is negatively correlated with the company’s cash holdings in the next year and the absolute value of the negative management tone coefficient is larger (0.005 × 1.610/0.262 = 3.07% vs. 0.007 × 1.225/0.262 = 3.27%). This is also consistent with the aforementioned research hypothesis that the corporate performance is severely damaged by the COVID-19 pandemic.



TABLE 8 COVID-19 impact, management tone and corporate cash holdings.
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COVID-19 impact, corporate cash holdings and six major topics

In order to further explore the specific mechanism leading the impact of the pandemic on corporate cash holdings, this study has referred to Hassan et al. (2020)’s research, and considers the company’s supply chain (Supply), demand (Demand), production and operation (P&O), capital (Finance), cost (Cost), government (GOV) and other six major themes of sentiment on the impact of the COVID-19 pandemic on the relationship between corporate cash holdings. Table 9 is the descriptive statistics of the management’s sentiment on the six major topics in the performance review section and the future outlook section. Table 9 shows that, among the six topics, management pays relatively high attention to production and operations, demand, government, and supply chain. Specifically, in the performance review section, when talking about the impact of the epidemic on the six major topics, the number of the companies with an overall positive attitude is significantly higher than those with a negative attitude; while in the future outlook section, the number of the companies with an overall positive attitude is basically the same as those with a negative attitude, and the sample companies have increased concerns about the supply chain, finance and costs. The possible reason for this distribution is that the 2019 performance review section is mainly a discussion of the fiscal year period, while the outbreak in China only started at the end of 2019, so most of the sample’s discussion and analysis about the outbreak in that time period may not be based on the company itself being directly impacted by the outbreak, but on the industry level as a whole (e.g., competitors).



TABLE 9 COVID-19 impact, corporate cash holdings and six major topics.
[image: Table9]

Table 10 shows the regression results of the six major topics of the COVID-19 pandemic and corporate cash holdings level in the performance review. Panel A in Table 10 shows that when the management tone is positive, the regression coefficients of supply chain (Supply1) and government (GOV1) are significantly negative. This suggests that companies have confidence in the supply chain and government resulting in a weakening effect of companies’ preventive motivation and a significant drop of current cash holding levels. Panel B in Table 10 shows that when the management tone is negative, the six major topics have no significant relationship with the company’s current cash holdings levels. The possible reason for this is that, as shown in Table 9, the number of sample companies showing an overall negative attitude when talking about the impact of the epidemic on the six major topics is too small.



TABLE 10 Six major topics of COVID-19 and corporate cash holdings (performance review section).
[image: Table10]

Table 11 shows the regression results of the six major topics of the COVID-19 pandemic and corporate cash holdings in the future outlook. Panel A in Table 11 shows that when the management tone is positive, these six major topics have no significant relationship with the company’s future cash holdings. Panel B in Table 11 shows that when the management tone is negative, the regression coefficients of supply chain (Supply2), demand (Demand2), production and operation (P&O2) government (GOV2) are significantly negative, indicating that the impact of the epidemic on the supply chain, demand, production operations and the implementation of relevant government policies may has severely affected corporate performance, consist with the findings in Table 3, resulting in a shortage of cash flow and hence a decrease of cash holding levels of companies in the future.



TABLE 11 Six major topics of COVID-19 and corporate cash holdings (future outlook section).
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COVID-19 impact and corporate cash holdings: Based on the type of ownership

The ownership nature of a business may play a different role in the impact of cash holdings levels. Referring to Liu et al. (2015), we focus on whether the previous findings are mainly due to SOEs or non-SOEs. Specifically, we divide the sample into state-owned (Soe = 1) and non-state-owned (Soe = 0) companies to complete a regression model. The results in Table 12 show that the positive relationship between the impact of the pandemic and the current cash holdings levels of enterprises is only significant in the group of state-owned enterprises (Soe = 1), and the negative relationship with the future cash holdings of enterprises is only significant in non-state-owned enterprises (Soe = 0). The reasons we perceive in this study are that in the face of the impact of the COVID-19 epidemic, state-owned enterprises are more vulnerable to the impact of the government’s relevant epidemic prevention policies and more sensitive to the impact of the pandemic; at the same time, state-owned enterprises are also more likely to obtain more free cash in the event of a credit crisis. As a consequence of this cash injection, the impact of the COVID-19 pandemic on its current cash holdings have increased significantly. In contrast, non-state-owned enterprises may have their cash holdings significantly reduced due to financing constraints and their reduced performance.



TABLE 12 COVID-19 impact and corporate cash holdings: based on the type of ownership.
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COVID-19 impact and corporate cash holdings: Based on population density

At the same time, the social environment in which the company operates may have an effect on the relationship between the impact of the pandemic and its cash holdings. Therefore, based on the median of population density (Population), this paper divides the samples into two groups: high population density (H-Population) and low population density (L-Population). The regression was completed in this basis with the outcomes shown in Table 13. The results show that the positive relationship between the impact of the pandemic and the company’s current cash holdings and the negative relationship with the company’s future cash holdings are only significant in groups with high population density. Due to the COVID-19 characteristics of human-to-human transmission, the higher the population density of the province where the company is located, the more sensitive it may be to the impact of the pandemic. This means that companies are either more likely to increase the level of cash holdings in the current period or its cash holdings level will drop significantly due to the major impact on the company’s performance.



TABLE 13 COVID-19 impact and corporate cash holdings: based on population density.
[image: Table13]



COVID-19 impact and corporate cash holdings: Based on industry competition

In addition, the industry environment in which the company operates may also have an impact on the relationship between the impact of the COVID-19 pandemic and corporate cash holdings (Yang et al., 2016). Therefore, this paper further uses the median of the market concentration degree (HHI) as the grouping basis and also divides the sample into two subsamples of high market concentration (H-HHI) and low market concentration (L-HHI) to run the regression model. Results are shown in Table 14 and show that the positive relationship between the impact of the pandemic and the company’s current cash holdings and the negative relationship with the company’s future cash holdings are only significant in the group with low market concentration area, i.e., high degree of industry competition area. The possible reason is that in the face of exogenous impact, the higher the degree of industry competition, the higher the sensitivity of the industry to risks and the easier it is to respond significantly to the impact of the pandemic.



TABLE 14 COVID-19 impact and corporate cash holdings: based on industry competition.
[image: Table14]





Conclusion and implication

This paper discusses the relationship between the impact of the COVID-19 pandemic and corporate cash holdings levels. The study finds that the impact of the COVID-19 outbreak leads to an increase in current cash holdings and a decrease in future cash holdings. At the same time, based on the theory of precautionary motive, the more positive the management team’s attitude towards the pandemic, the lower the current cash holdings level of the company. On the contrary, the more negative the management team’s attitude towards the pandemic, the higher the current cash holdings level of the company. In addition, the confidence of the management team in the supply chain and the government policies has reduced the company’s current precautionary motive to a certain extent. We also found that the impact of the COVID-19 pandemic on the supply chain, demand, production operations and the implementation of relevant government policies is likely to have a negative impact on the company’s performance. Which result in a decrease in the level of future cash holdings of the company. Furthermore, the impact of the pandemic on the cash holdings level of state-owned enterprises is mainly reflected in the current period, whereas the impact on non-state-owned enterprises is mainly reflected in the future. Last but not least, the greater the population density and the more intense the industry competition, the more significant the impact of the pandemic on the current and future cash holdings of companies.

We trust that the conclusions of this paper have a theoretical significance and practical value. The impact of the COVID-19 pandemic has caused serious disruptions to the internal economic cycle not only in China but also in other countries, and the ability to unblock the internal economic cycle of enterprises is a key point to promote the recovery of the economic cycle in all countries. The conclusion of this paper shows that the impact of the COVID-19 pandemic has had a great impact on the level of corporate cash holdings. Enterprises and the government should take prompt measures to accelerate the recovery of the domestic and international economic cycle. Specifically, the enterprises should be fully aware of the importance of maintaining an appropriate level of cash flow, actively strengthen the management of their cash holdings, and accelerate the flow of internal capital circulation in order to promote economic recovery and enhance their ability to cope with exogenous shocks. And the government should promote the economic cycle recovery from both supply and demand sides. On the supply-side, effective measures are needed to prevent and control the epidemic, and thus making timely and orderly arrangements to resume work and production, and promoting the steady recovery of enterprises’ production and operation, so as to alleviate the difficulties faced by enterprises in the supply chain as well as production and operation. On the demand-side, it can steadily promote the rebound of consumers’ demand with the help of policies such as consumer subsidies, tax and fee reductions.

Of course, we are aware that this paper examines the important role of firms’ internal cash level management (including investment and financing decisions) in coping with epidemic shocks and does not provide an in-depth exploration of how external governance plays a role in firms’ response to uncertainty shocks. Future research may be interesting to cut through the lens of external governance (e.g., institutional investors) to explore whether and to what extent external governance can help mitigate the risks associated with the great external uncertainties that firms may face, thus providing further empirical evidence for smooth corporate operations and stable global economic development.
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