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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Economic policy uncertainty and corporate 
leverage - does cash holdings matter? Evidence 
from the U.S.
Zahid Jumah1*, Zahid Irshad Younas2, Nabeel Safdar1 and Mamdouh Abdulaziz Saleh Al-Faryan3

Abstract:  This research study examines the mediating role of cash holdings 
between the economic policy uncertainty (EPU) and corporate leverage relationship. 
Using stepwise regression analysis and annual firm-level data of 2,534 U.S. firms 
listed at NYSE over 1995–2018, we provide novel evidence that cash holdings 
significantly and partially mediate the EPU-leverage relationship, accounting for 
a 10.72% increase in the corporate leverage during EPU. We discover that the 
mediating role of cash holdings between EPU and leverage is sensitive to firm-level 
heterogeneity. Also, the mediating effect of cash holdings remains significant based 
on long- and short-term leverage. Finally, our findings are robust to outliers’ effect, 
alternate EPU measurement, endogeneity concerns and sample-selection bias. The 
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findings of this study highlighted the role of firm cash holdings in a firm’s leverage 
decision during economic uncertainty and recommends increasing debt financing to 
incentivize value-increasing decisions and mitigate agency problems by reducing 
the cost of free cash flows. Policymakers should be aware of public and private 
firms’ challenges during high EPU. As we showed in this study, firms have to adjust 
their financial decisions during high economic uncertainty. Also, the study suggests 
that policymakers should maintain economic policies to avoid external shocks that 
may force firms to adjust their financial decision-making.

Subjects: Economics; Finance; Budgetary & Economic Policy 

Keywords: Economic policy uncertainty; leverage; cash holdings; stepwise regression 
analysis

JEL classification: G32; G18; G38

1. Introduction
The uncertainty about the monetary and fiscal policy of the economy leads to a detrimental effect 
on the various aggregate as well as firm-level outcomes (S. R. Baker et al., 2016). Firms align their 
financial and investment decision based on changes in economic policy to avoid adverse effects on 
firm efficiency in terms of investment loss and high cost of financing. Since the economic policy of 
a country plays a vital role in business activities and the firm’s operational and financial decisions 
are susceptible to economic policy uncertainty (Gulen & Ion, 2016; Phan et al., 2019; Zhang et al.,  
2015). In this regard, the research studies on the economic policy uncertainty (EPU) and leverage 
relationship, one of the fundamental financial decisions, show mixed results and still need to be 
investigated. On the one hand, based on the debt-market supply hypothesis, EPU negatively affects 
corporate leverage (X. M. Li & Qiu, 2021; Zhang et al., 2015). As EPU increases the information 
asymmetry between lender and borrower, hence increases the cost of debt financing (Zhang et al.,  
2015). On the contrary, based on the equity-market supply hypothesis, the relationship between 
EPU and corporate leverage is positively related (Bajaj et al., 2021; Schwarz & Dalmácio, 2020). The 
positive relationship between EPU and leverage is because equity financing becomes expensive as 
the equity investor demands a high-risk premium caused by increasing EPU (Pástor & Veronesi,  
2013).

On the opposite verges of EPU-leverage relationship literature, limited studies discuss the 
relevant channels that impact this relationship. In the literature, Lee et al. (2017) show that EPU 
impacts the financial institution’s debt financing decision through its risk-taking capacity and 
unstable lending behaviour channel. Further, Khan et al. (2020) also document trade credit’s 
moderating role between EPU and leverage using the Chinese firm data. Also, Asimakopoulos 
et al. (2023) examined the impact of EPU through the Environmental, Social and Governance (ESG) 
ratings channel on firm leverage. This study evaluates the mediating channel of cash holdings 
between EPU-leverage relationship based on U.S. non-financial firms listed at NYSE.1

Mainly, three main reasons motivate examining the impact of EPU on leverage through the 
mediating channel of firm cash holdings. Firstly, cash holdings play a crucial role in determining 
the financial decisions of firms. Since during high EPU, firms tend to save more cash as 
a precautionary measure (Demir & Ersan, 2017; Phan et al., 2019) to pay off debts and hedge 
against unexpected financial distress. Therefore, it is essential to understand the impact of 
economic policy uncertainty on cash holdings and how this affects leverage decisions. Secondly, 
when firms hold more cash, they may be more inclined to take on more debt because they have 
a cushion to fall back on in financial distress. In contrast, firms with less cash may be more 
cautious about taking on additional debt to avoid financial risk. As a result, cash holdings can 
mediate the relationship between EPU and leverage. Thirdly, understanding the relationship 
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between EPU and leverage through the role of cash holdings can help firm managers to manage 
better risks associated with economic uncertainty. By examining the factors influencing the 
relationship between EPU and leverage, firms can make informed decisions about their financial 
and investment strategies. Policymakers can also use this information to design more effective 
policies to support firms during uncertain economic times.

Further, the theoretical underpinnings of agency theory suggest that managers do not use the 
cash holdings appropriately for shareholder wealth maximization and over-invest in the value- 
destroying investment (Harford et al., 2012). Also, when more cash is available due to precau
tionary motives, the manager may use it for personal benefits (Frésard Laurent & Salva, 2010; 
Pinkowitz et al., 2006). Thus, agency problems arise due to an increase in cash holdings. However, 
to deal with the agency problem, N. Jensen and Meckling (1976) suggested increasing debt 
financing to curb the agency problem between shareholders and managers. In this way, managers 
may be unable to make value-decreasing decisions, which would decrease the cost of free cash 
flows (M. C. Jensen, 1986). Relying on these arguments, evaluating the role of cash holdings 
between EPU and corporate leverage is essential.

We conduct a stepwise regression analysis based on Preacher and Kelley (2011) to check the 
impact of EPU on leverage through the mediating channel of cash holdings using a sample of 
U.S. non-financial firms listed at NYSE over 1995–2018, including 2534 unique firms with 32,329 
firm-year observations. Recent studies use the same empirical design for mediation analysis (S. 
Chen et al., 2021; Zhou et al., 2021). Further, similar to earlier studies regarding EPU impact on 
leverage (Bajaj et al., 2021; X. M. Li & Qiu, 2021; Zhang et al., 2015), we employ the annual average 
monthly EPU index values for our empirical analysis developed by (S. R. Baker et al., 2016). We find 
that EPU positively and significantly impacts corporate leverage and cash holdings at a 1% 
significance level. Moreover, cash holdings significantly and partially mediate the relationship 
between EPU and corporate leverage, accounting for a 10.72% increase in the EPU effect on 
corporate leverage. Also, the mediating effect in the heterogeneous analysis is only significant in 
low-investment-intensive firms. Also, in additional analysis, we show evidence that the mediating 
effect of cash holdings between the EPU-leverage relationship remains equally significant using 
long- and short-term leverage. Finally, our results are robust to the outlier’s effect, alternate EPU 
measurement, endogeneity issues and sample selection bias.

Our study contributes to the literature in a manifold. First, unlike the previous studies that show 
formal analysis between EPU and leverage relationship (X. M. Li & Qiu, 2021; Pan et al., 2019; Zhang 
et al., 2015), we specify the novel evidence that there is a significant and partial mediating effect 
of cash holdings between the EPU-leverage relationship shows that cash holdings partially explain 
the impact of EPU on leverage decisions. Second, our study augments the empirical literature on 
the relationship between uncertainty and leverage and identifies cash holdings as a significant 
channel that mediate the relationship between EPU and leverage. Also, our analysis confronts the 
debt-market supply hypothesis over the equity-market supply hypothesis and shows that NYSE- 
listed firms prefer debt financing over equity financing during high EPU. These results provide 
policy insights from the agency problems perspective that arise due to increased cash holdings. 
Managers may only sometimes use cash holdings appropriately for shareholder wealth maximiza
tion and may engage in value-destroying investments or use the cash for personal benefits. By 
increasing debt financing, managers may be incentivized to make value-increasing decisions and 
decrease the cost of free cash flows to mitigate the agency problem. Hence, it is recommended to 
increase debt financing, while the increase in cash holdings due to high EPU. A better under
standing of the relationship between EPU, firm cash holdings, and leverage can help managers 
make informed financial decisions and mitigate the potential risks associated with EPU. Also, these 
findings suggest that policymakers should manage risks associated with economic uncertainty to 
avoid any external shock to the business environment, forcing the firms to adjust their financial 
decision-making.
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This study proceeds further as follows: in Section 2, we will discuss the literature; in Section 3, we 
will discuss the sample data, variables and empirical specification. Section 4 presents the empirical 
analysis, including heterogeneous analysis, robustness checks, and an additional test, and 
Section 5 will show the conclusion and policy implication of the study.

2. Literature review
Prior literature shows evidence that EPU affects different macro and firm-level outcomes. Like on 
aggregate-level outcomes, Prüser & Schlösser (2020) reported the negative impact of EPU on the 
financial market and real economy in European monetary union economies. Hu and Gong (2019) 
studied EPU with bank lending and prudential regulations. They reported that EPU impacts bank 
lending growth rate in the case of large and riskier banks but has a weaker effect on liquid and 
diversified banks. Kido (2016) checked the spillover effect of US EPU on the global financial market, 
including exchange rates, equity prices, and commodity prices. L. Liu and Zhang (2015) also 
checked the impact of EPU on stock market volatility and claimed that with an increase in EPU, 
stock market volatility increases. The evidence of EPU’s effect on long-term industry beta is 
presented by Yu et al. (2017). Demir et al. (2018) provided evidence that suggests that EPU predicts 
a negative impact on Bitcoin returns. Apart from aggregate-level outcomes, on the firm level, EPU 
impacts corporate financial decisions extensively, including firms’ cash holdings (Demir & Ersan,  
2017; Phan et al., 2019) and leverage (Bajaj et al., 2021; Istiak & Serletis, 2020; X. M. Li & Qiu, 2021, 
Makololo & Seetharam, 2020; Schwarz & Dalmácio, 2020; Tabash et al., 2022; Zhang et al., 2015). 
However, these studies show only the direct impact of EPU on firm leverage and present mixed 
results. At the same time, this relationship is multifaceted and needs to be addressed. So, this 
study undertakes cash holdings as an essential mediating channel in the relationship between EPU 
and firm leverage. We also discuss the theoretical reason for this relationship in Section 2.3.

2.1. Economic policy uncertainty and corporate leverage
The literature regarding the impact of EPU on the firm leverage shows results in different dimensions. 
Zhang et al. (2015) report that Chinese firms decrease their leverage ratio when EPU increases. 
However, firms from the less marketized region, having prior bank relationships and state ownership, 
can moderate the negative effect of EPU on debt financing in China. Also, this study shows that EPU 
negatively impacts both short-term and long-term leverage, though the significance is more promis
ing to the short-term leverage. Another study by Liu and Zhang (2020) on Chinese firms claimed that 
EPU impedes real investment and debt issuance for private firms, while the state-owned firm has no 
such effects. Lv and Bai (2019) state that political uncertainty rises during political turnover, and 
Chinese firms decrease debt financing. In the Chinese market, the negative impact of EPU on firm 
leverage may be due to the limited access to credit and financial markets. Further, Schwarz and 
Dalmácio (2020) show that EPU positively impacts the corporate leverage of Brazilian firms. Bajaj 
et al. (2021) analysed the impact of EPU on leverage using Indian firms listed on the National Stock 
Exchange and found a positive relationship channel through the available growth options. Athari and 
Bahreini (2022) conducted a study based on samples of travel and leisure firms from Western 
European economies and revealed that EPU negatively impacts the debt level.

Based on U.S. firm sample data, Pan et al. (2019) show that policy uncertainty decreases 
corporate leverage, and negative impact on debt maturity and corporate leverage is more pro
nounced in firms with lower credit ratings and high investment reversibility. Also, another study 
based on panel data from U.S. manufacturing firms shows that high-uncertainty firms have lower 
book and market mean targeted capital structures than low-uncertainty firms (Im et al., 2020). 
The study of X. M. Li and Qiu (2021) evaluated the combined effect of EPU and firm-based 
characteristics on the capital structure using the firm-level data of U.S. firms listed on the 
NASDAQ and NYSE. Their study proves that the impact of EPU on the leverage ratio is not identical 
between the cross-sections. Due to the diverse characteristics of firms, this effect can be damaging 
for some corporates while positive for others.
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Conclusively, the relationship between EPU and corporate leverage is complex and multifaceted. 
On the one hand, EPU may decrease corporate leverage by increasing the demand for liquidity and 
precautionary savings. The reason is that EPU may increase the uncertainty and volatility of future 
cash flows, investment opportunities, and financing conditions, making firms more reluctant to 
take on debt and more inclined to hold cash. On the other hand, EPU may increase corporate 
leverage by reducing the cost of debt relative to equity. The rationale for a positive relationship is 
that EPU may lower the risk-free interest rate, increase the equity risk premium, or reduce the debt 
tax shield due to lower expected profits. On these opposite results on the relationship between EPU 
and leverage in the literature, this study assumes that EPU impacts corporate leverage; however, 
this relationship is multifaceted, and changes in cash holdings during high EPU mediate the 
relationship between EPU and leverage.

2.2. Economic policy uncertainty and cash holdings
The recent literature shows results about the impact of EPU on cash holdings through various 
channels. N. Xu et al. (2016) empirically proved that Chinese firms hold less cash during high 
political uncertainty due to political extraction and agency conflict. In the same notion, the study 
of Feng et al. (2019) states that state-owned firms have fewer cash holdings during high uncer
tainty, whereas, for private firms, the result is opposite to this notion due to precautionary motives. 
However, through the same channel of precautionary motives, the study of Su et al. (2020) shows 
a U-shaped relationship between economic policy uncertainty and corporate cash holdings for 
precautionary motives. This relationship indicates that there is a negative relationship between 
them and then an increased relationship. Further, this relationship is significant for both state- 
owned and private firms, but the relationship is more robust for state-owned firms.

The study of Y. Liu et al. (2021) suggested that the assets reversibility channel decreases the 
firm’s cash holdings even during high economic policy uncertainty. The study by Cheng et al. 
(2018) suggests that policy uncertainty increases the volatility of the financial market. In contrast, 
political uncertainty increases cash holdings during the normal financial condition and decreases 
under the complex financial condition in U.S. firms. In the same context of U.S. firms, the study of 
Phan et al. (2019) empirically proved that economic policy uncertainty increases the firm cash 
holdings due to investment irreversibility and precautionary intentions, and a firm dependent on 
government spending has a greater propensity for this phenomenon. Further, Benkraiem et al. 
(2020) highlighted the role of corporate diversification using French firm data. They showed that 
firms with multinational existence tend to hold less cash from their cash flow because of diversi
fication and access to external financing. However, during the economic crisis, the influence on 
diversified firms is more significant than on non-diversified firms; hence, cash holdings increase in 
an economic slump.

Apart from the above studies, which are solely based on single-country data, some studies are 
based on cross-country data to test the relationship between economic policy uncertainty and 
cash holdings. The study of Demir and Ersan (2017) suggests that firm cash holdings increase in 
BRIC countries during high economic policy uncertainty. Further, in a cross-country setting, X. Li 
(2019) suggests that firms tend to hold more cash during the high EPU due to precautionary 
motives. In summary, two main channels from the literature are precautionary motives and 
investment irreversibility during high EPU, which increases cash holdings. This study also assumes 
that EPU increases cash holdings, mediating the EPU and corporate leverage relationship.

2.3. Theoretical linkage and hypothesis
Agency theory explains why EPU may affect firm leverage decisions through cash holdings. During 
the high EPU, precautionary motives increase cash holdings (Demir & Ersan, 2017; Phan et al.,  
2019). At the same time, managers do not use the cash holdings appropriately for the wealth 
maximization of shareholders and over-invest in the value-destroying investment (Harford et al.,  
2012). Further, when more cash is available, it will also lead the manager to use it for personal 
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benefit (Frésard Laurent & Salva, 2010; Pinkowitz et al., 2006). So, increased cash holdings lead to 
agency problems between shareholders and managers. Primarily, agency theory captivates atten
tion to mitigate the disagreement between the managers and shareholders due to their conflict of 
interest (Menéndez-Alonso, 2003). Literature suggested increasing debt financing to mitigate the 
agency problem between managers and shareholders (N. Jensen & Meckling, 1976). In this con
text, managers may hesitate to take value-decreasing decisions because they do not want to risk 
the firm’s financial health or creditworthiness. Instead, they may focus on preserving cash and 
paying down debt, even if it means forgoing potential investment opportunities that could increase 
the firm’s value. Based on these theoretical arguments and previous literature concludes that cash 
holdings are expected to increase during high EPU due to the precautionary motive of managers 
(Demir & Ersan, 2017; Phan et al., 2019) and fewer investments opportunities (Bates et al., 2009), 
this study assumes that increase in cash holdings during high EPU, expected to mediate the EPU 
corporate leverage relationship.

In essence, the above discussion suggests that EPU is expected to increase its cash holdings, 
which, in turn, will affect EPU and corporate leverage relationships. The line of reasoning is shown 
in Figure 1: the effect of economic policy uncertainty (EPU) on corporate leverage (path “c”) 
through a mediating role of cash holdings (path “a” * “b”). Hence, we hypothesize that;

Hypothesis: Other things equal, cash holdings mediate the effect of EPU on corporate leverage.

Path ‘c ‘shows the direct effect of economic policy uncertainty (EPU) on corporate leverage, adding 
all relevant control variables as per Eq.1 in empirical specifications.

Path “a” and “b” shows the indirect effect of EPU on corporate leverage through cash holdings 
following Equations 2 and 3 in empirical specifications.

3. Data, variables, and empirical specification
This section explains the data sample, data sources, variable measurement, descriptive statistics, 
and empirical specification of the study.

3.1. Sample specification
We obtained firm-level financial data of all U.S. non-financial firms listed at NYSE over 1995–2018 
from the THOMSON REUTERS EIKON database.2 To measure the economic policy uncertainty, we 
opt for the news-based EPU index developed by (S. R. Baker et al., 2016).3 The EPU index has been 
widely used in earlier studies to proxy economic policy uncertainty (Demir & Ersan, 2017; Ilyas 
et al., 2021; X. M. Li & Qiu, 2021; Phan et al., 2019; Zhang et al., 2015). We exclude all the financial 
firms (SIC codes 6000–6999) from the dataset following (Z. Xu, 2019; Zhou et al., 2021).4 We also 
remove firms with significant missing values on total debt and total assets. Further, we winsorize 
all the financial variables by (the 1st and 95th percentile) to reduce the effect of the possible 
outliers. Our final sample comprises 2,534 unique firms and 32,329 firm-year official observations. 
However, the sample observations may fluctuate during analysis due to missing values of various 

a                                                           b

c 

Cash holdings

Economic Policy 
Uncertainty 

(EPU)

Corporate 
leverage

Figure 1. The relationship 
between EPU, corporate lever
age and cash holdings.
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explanatory variables in several regression models. Also, the number of firms in each sector is 
shown in Appendix A.

3.2. Variable specification
The following section explains the dependent, independent, mediator, and control variables.

3.2.1. Dependent variable: Corporate leverage
Former studies relevant to economic policy uncertainty use the ratio of total debt to book value of 
total assets as a measure of corporate leverage (Lee et al., 2017; X. M. Li & Qiu, 2021; Pan et al.,  
2019; Zhang et al., 2015). We follow the exact definition to estimate corporate leverage to 
maintain consistency with earlier studies. In an additional analysis following Zhang et al. (2015), 
we extend the analysis based on long- and short-term corporate leverage. We measure the long- 
term and short-term corporate leverage as the ratio of long-term debt to the book value of total 
assets and the short-term debt to the total book value of assets, respectively.

3.2.2. Explanatory variable: Economic Policy Uncertainty (EPU)
We employ the one-year lagged news-based EPU index developed by (S. R. Baker et al., 2016) to 
measure economic policy uncertainty. This index covers discussions on policy-related uncertainty 
published in the top ten newspapers in the US. The reason for taking this index is that it covers the 
general economic conditions, changes in economic policies, and the sentiment of general people 
based on the overall macroeconomy (Istiak & Serletis, 2018; F. Li et al., 2021). The higher value of 
the EPU index shows greater economic policy uncertainty and vice-versa. Further, this index is 
widely used in many recent studies to gauge uncertainty related to economic policy, including 
(Demir & Ersan, 2017; Ilyas et al., 2021; X. M. Li & Qiu, 2021; Phan et al., 2019; Zhang et al., 2015). 
Further, to balance the frequency with firm-level yearly data, we derive the annual average of 
monthly EPU index values and transform it with natural logarithm (L.N. news-based EPU) following 
(Akron et al., 2020). This study deals with the EPU index data as follows. 

where t denotes the year, and m denotes the monthly value of the U.S. EPU index.

Further, for the robustness test, we use a three-component based U.S. EPU index, including the 
coverage of news related to economic policy uncertainty, the uncertainty about the modifications 
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in tax code based on Congressional Budget Office (CBO) report, last, the disagreement on fiscal and 
monetary policy based on Federal Reserve Bank of Philadelphia’s Survey of Professional 
Forecasters. Next, we use the global economic policy uncertainty index (GEPU hereafter) as the 
U.S. EPU index is the significant subset of the GEPU index.5 The derivation for these two variables is 
the same as the above formula. Further, Figure 2 shows the graphical representation of all three 
measures of EPU. The figure shows significant variation in all three measurements over the sample 
period. Moreover, there is also a high positive correlation among them, and all three measures of 
EPU increased over time.6

3.2.3. Mediating variable: Cash holdings
This study is based on mediation analysis using cash holdings as a mediating channel on the 
relationship between EPU and corporate leverage. We compute the cash holdings using the ratio of 
cash and cash equivalent to the total asset. The same proxy is used by (Demir & Ersan, 2017; 
Loncan, 2020; Phan et al., 2019) to quantify the firm cash holdings.

3.2.4. Control variables
Additionally, we add various one-year lagged control variables to set apart the mediating role of 
cash holdings between the EPU-leverage relationship and the direct effect of EPU on leverage. The 
inclusion of the control variables enables us to compare the results with previous studies and 
overcome the omitted variable issue. Following the model specification of Lemmon et al. (2008) 
and Zhang et al. (2015), we control for tangible assets ratio (Tangibility), initial leverage (initial 
leverage), firm size (Size), firm profitability (Profitability), growth opportunity (ΔSales), and sales 
revenue (Sales revenue). Further, we also include firm-fixed effects to address the undetected 
heterogeneity concern and industry effects (Dittmar & Mahrt-Smith, 2007).7 Appendix B provides 
detailed information about the dependent, independent, mediating and control variables 
employed in the primary and additional tests.

3.3. Descriptive statistics
Table 1 shows the descriptive statistics for all variables, including observations, mean, median, 
standard deviation, and minimum-maximum values. The sample period is from 1995 to 2018. 
A duration of 24 years is significant to show the complete picture of the U.S. EPU index, corporate 
leverage, and cash holdings of U.S. non-financial firms listed at NYSE. Our sample data shows that 
the average corporate leverage and cash holdings ratios are 30.4% and 9.9%, respectively. The 
mean value of the EPU index (natural logarithm of news-based EPU index) is 4.706. The mean 
value for the three-component EPU index and GEPU index is 4.635 and 4.648, respectively. The 
maximum, minimum, and standard deviation of dependent, independent, and mediating variables 
show enough variation within the sample period, displaying the study’s practical inference and 
viability. We also reflect the long-term debt to the total-debt ratio for the viability of additional 
analysis to show how much U.S. firms listed at NYSE rely on long-term debt financing.8 The value of 
the long-term debt to total debt ratio is 83.11%, which shows that firms listed at NYSE heavily rely 
on long-term debt financing.

Next, a first approach to showing the association between EPU and corporate leverage through 
cash holdings is shown in Figures 3 –4 and 5. In Figures 3 and 4, the graphical representation of 
EPU with corporate leverage and cash holdings shows a positive relationship, respectively. Figure 5 
shows the negative relationship between yearly average cash holdings and corporate leverage 
ratio. Hence, we can posit a mediating effect of cash holdings between the EPU-leverage relation
ship. We also report the Pearson correlation among all the variables in Appendix C. Based on 
correlation results, all three measures of EPU show a positive correlation with corporate leverage 
and cash holdings. Also, cash holdings and corporate leverage are negatively correlated. Hence, 
the results shown in the graphical representation are also consistent with correlation results 
estimation.
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3.4. Empirical specification
The current study hypothesizes that cash holdings mediate the relationship between EPU and 
corporate leverage. We employ stepwise regression analysis based on Preacher and Kelley (2011) 
to explore the mediating impact of the cash holdings between EPU and corporate leverage. Recent 
studies used a similar empirical design for mediation analysis (S. Chen et al., 2021; Zhou et al.,  
2021). First, we investigate the effect of EPU on corporate leverage using model (1) without adding 
a mediating variable. Second, we find the impact of EPU on a mediator, that is, cash holdings, 
where EPU is set as an explanatory variable and mediator as an explained variable, as shown in 
model (2). Last, we identify the mediating role of cash holdings between EPU and corporate 
leverage by adding the mediator in a model (1), shown as a model (3). The purpose of using the 
stepwise regression analysis is twofold. Along with investigating the mediating role of cash 
holdings between the EPU-leverage relationship, this analysis also examines the direct impact of 
EPU on corporate leverage (direct effect path “c” as shown in Figure 1) based on model (1), which is 
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Figure 3. Economic policy 
uncertainty and average corpo
rate leverage behaviour over 
1995–2018.

Source: Thomson EIKON 
DataStream database & http:// 
www.policyuncertainty.com/ 
index.html.
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unclear in the literature. The empirical model specification to address the core proposition of this 
study is as follows: 

where i denotes the firm, t represents the year, EPU, leverage, mediator, and control variables 
defined above. To establish the mediating effect using stepwise regression, the coefficients β1; β2 
and β4 must be significant (Preacher & Kelley, 2011; Zhao et al., 2010). If any of the coefficients 
from β1; β2 and β4 are insignificant, then there is no mediation. Further, if the coefficients β1, β2, 
and β4 are significant, this shows a full mediation effect. However, if the coefficients β1, β2; β3 and 
β4 are all significant, this proposes that the mediation effect is partial. Moreover, following Dittmar 
& Mahrt-Smith (2007), we also include firm-fixed effects to address the unobserved heterogeneity 
concern and industry effects. However, to further constraint the firm-level heterogeneity, we 
divided the total sample into two groups based on investment intensiveness, that is, high- and 
low-investment-intensive firms, and performed the heterogeneous analysis. This analysis also 
serves the purpose of a robustness check for our baseline regression.

3.4.1. Robustness check
We perform different robustness checks for the baseline results. First, following the study of (M. 
Baker & Wurgler, 2002; Kayhan & Titman, 2007; Zhang et al., 2015), we exclude the firm-yearly 
observation where the value of the total leverage ratio is larger than one. Secondly, to rule out the 
measurement concern about the EPU and cash holdings, we use two different proxies for it. For 
EPU, we use a three-component-based EPU index and GEPU index, as explained in section 2.2.2 
based on the prior studies (Fang et al., 2017; Gulen & Ion, 2016; Suh & Yang, 2021). We use the 
cash and cash ratio equivalent to the total sales for cash holding. Third, our baseline empirical 
specification is based on the hypothesis that EPU is an exogenous variable. However, a possible 

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

Ca
sh

 H
ol

di
ng

ss

Co
rp

or
at

e 
Le

ve
ra

ge

Years

Cash Holdingss & Corporate Leverage

Corporate Leverage Cash holding

Figure 5. Average corporate 
leverage and average cash 
holdings behaviour over 1995– 
2018.

Source: Thomson EIKON 
DataStream database

Jumah et al., Cogent Economics & Finance (2023), 11: 2223809                                                                                                                                      
https://doi.org/10.1080/23322039.2023.2223809                                                                                                                                                       

Page 11 of 28



reverse causal relationship in all three equations of stepwise regression analysis leads to endo
geneity concerns. To deal with this issue, we conduct a two-stage least-squares estimation using 
the Canadian EPU index as an instrumental variable. Finally, we utilize the propensity score 
matching (PSM) technique developed by (Rosenbaum & Rubin, 1983) to deal with sample selection 
bias.

3.4.2. Additional analysis
The study of Zhang et al. (2015) shows that EPU negatively impacts long-term and short-term 
leverage, though the significance is more promising for short-term leverage in Chinese firms. The 
reason for the more significant results of short-term leverage shown by (Ding et al., 2020) is that, 
on average, short-term leverage is 69% of the total debt in Chinese firms. Contrary to this, our 
study shows that, on average, total debt is 83% comprised of long-term leverage based on 
U.S. firms listed at NYSE.9 Therefore, we conduct additional analysis by substituting the total 
corporate leverage with long-term and short-term leverage to identify whether the cash holdings 
as the mediating channel is significant using both types of corporate leverage. Also, we examine 
whether the effect of EPU is equally pronounced on long-term and short-term leverage. We use 

Table 2. Baseline results
(1) (2) (3)

Dependent Variables Leverage Cash holdings Leverage
L.N. (News-Based EPU) 0.014*** 0.012*** 0.015***

(4.808) (4.786) (5.355)

Cash holdings −0.127***

(−8.104)

Initial leverage 0.684*** −0.048*** 0.678***

(41.836) (−4.985) (40.890)

Tangibility −0.021* −0.126*** −0.037***

(−1.775) (−9.462) (−3.143)

Size −0.005*** 0.007*** −0.004***

(−3.354) (3.270) (−2.799)

ΔSales 0.003 0.021*** 0.006*

(0.957) (5.306) (1.670)

Profitability 0.083** −0.019*** 0.081*

(2.011) (−2.864) (1.940)

Sales revenue −0.034 0.073*** −0.025

(−1.532) (7.142) (−1.117)

Constant 0.103*** 0.000 0.103***

(4.152) (0.005) (4.176)

Observations 27,108 27,108 27,108

R-squared 0.443 0.048 0.447

Firm F.E. Yes Yes Yes

Sobel z-statistics 4.121***

Sobel p-value 0.000

Note: This table reports the main results using baseline stepwise regression specification shown in Section 3.4. 
Column (1) shows the direct impact of EPU on corporate leverage (dependent variable) level and firm-level control 
variables. Column (2) shows the direct effect of EPU on cash holdings (mediating variable) along with firm-level 
controls. In Column (3), we identify the mediating role of cash holdings between EPU and corporate leverage by 
adding the mediator in the model (1), shown as model (3). Robust t-statistics are in parentheses. *, ** and *** 
represents level of significance at 10%, 5% and 1%, respectively. 
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baseline empirical specification to verify the additional analysis except for replacing total corpo
rate leverage with long-term and short-term leverage.

4. Empirical findings

4.1. Baseline analysis
Table 2 shows the parameter estimates based on the stepwise regression models for mediation 
analysis in Section 3.4. Based on Eq. (1)–(3), the coefficients β1, β2 and β4 are significant at a 1% 
level, as shown in Column (1) – (3), implying the mediating effect (path “a” * “b” as shown in 
Figure 1). Further, the mediating impact of the cash holdings between EPU and leverage is partial, 
as the coefficients β1 = 0.014, β2 = 0.012, β3 = 0.015 and β4 = −0.127, all significant at 1% level 
(Preacher & Kelley, 2011). In Column (1), EPU shows a significant positive impact on corporate 
leverage at a 1% significance level (direct effect path “c” as shown in Figure 1). Hence, confronting 
the debt market supply hypothesis entails that NYSE listed firms prefer debt financing over equity 
financing during high EPU aligned with the prior studies (Bajaj et al., 2021; Schwarz & Dalmácio,  
2020). The reason could be the high equity premium, which forces NYSE-listed firms to resort to 
debt financing. In Column (2), EPU also shows a significant positive impact on cash holdings at 
a 1% significance level. The increase in cash holdings during high EPU attributed to precautionary 
motives and investment irreversibility aligned with earlier studies (Demir & Ersan, 2017; Phan et al.,  
2019). Further, in Column (3), the effect of EPU on corporate leverage is 0.015, which suggests that 
the mediating effect of the cash holdings is measured as (0.015095) – (0.013633) = 0.00146, 
accounting for a 10.72% increase in the effect of EPU on corporate leverage.10,11 The Sobel 
(1982) test validates the statistical significance of mediating channel (z-statistics=4.121, 
p-value=0.000). The increase of cash holdings during high EPU can realize the leveraging effect 
during a period of high uncertainty.

Next, we explain the effect of each control variable based on Columns (1) and (3); the initial 
leverage shows a positive association with leverage and is significant at a 1% level, validating the 
role of the firm initial leverage in shaping its capital structure (Lemmon et al., 2008). The tangibility 
ratio and firm size increase lead to a significantly lower leverage ratio. In general, mature firms 
tend to rely less on debt financing (Kieschnick & Moussawi, 2018). Further, profitability and ΔSales 
(growth opportunities) are significant at 10% and tend to increase the leverage ratio based on 
Column (3); however, in Column (1), only profitability is significant at the 5% level. It could be 
because firms may resort to debt financing to finance their potential growth prospects (Zhang 
et al., 2015). Finally, the impact of sales revenue on leverage is insignificant in both columns.

4.2. Heterogeneous analysis
We next investigate whether the mediating role of cash holdings between EPU and corporate 
leverage is sensitive to firm-level heterogeneity. Specifically, we perform the heterogeneous 
analysis based on investment intensiveness following (Akron et al., 2020; An et al., 2016).

The existing literature shows that EPU negatively affects corporate investment (Akron et al.,  
2020; P. F. Chen et al., 2019; Gulen & Ion, 2016; Wang et al., 2014). However, the effect of EPU on 
corporate investment is different at different quantiles (Akron et al., 2020). Also, the irreversibility 
of capital investment is one of the reasons for an increase in cash holdings through delaying 
investment (Phan et al., 2019). Given the role of investment delays in increased cash holdings, we 
investigate whether the mediating role of cash holdings between EPU and corporate leverage 
relationship would be the same for high- and low-investment-intensive firms.

We split the total sample into two samples concerning investment intensity. First, the high- 
investment-intensive firms with a capital expenditure ratio greater than the total sample’s median 
capital expenditure ratio. Second, low-investment-intensive firms with capital expenditure ratios 
below the total sample median capital expenditure ratio.12 We run the stepwise regression 
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analysis (Preacher & Kelley, 2011), following the exact empirical specification in Section 3.4 for 
both samples.

Table 3 reports the results of heterogeneous analysis based on firm investment intensive. In 
Columns (1)–(3), the result for high-investment-intensive firms shows that there is no mediating 
effect of cash holdings between EPU and corporate leverage because EPU has an insignificant 
impact on cash holdings in Column (2). Whereas, in Column (4)–(6), based on low-investment 
intensive firms, there is a partial mediating effect of cash holdings between the EPU-leverage 
relationship as the coefficients β1 = 0.010, β2 = 0.019, β3 = 0.012 and β4 = −0.110, all significant at 
1% level (Preacher & Kelley, 2011).13 In Column (4), EPU positively impacts corporate leverage at 
a 1% significance level, computed as 0.010. In Column (5), EPU also positively impacts cash 
holdings at the 1% significance level. Further, in Column (6), the effect of EPU on corporate 
leverage is 0.012, which suggests that the mediating effect of the cash holdings is, measured as 
(0.012432) – (0.010341) = 0.00209, accounting for a 20.20% increase in the EPU effect on corporate 

Table 3. Heterogeneous analysis
(1) (2) (3) (4) (5) (6)

Dependent 
Variables Leverage

Cash 
holdings Leverage Leverage

Cash 
holdings Leverage

L.N. (News- 
Based EPU)

0.018*** 0.001 0.019*** 0.010*** 0.019*** 0.012***

(4.462) (0.404) (4.539) (2.739) (5.098) (3.289)

Cash 
holdings

−0.159*** −0.110***

(−5.246) (−6.084)

Initial 
leverage

0.690*** −0.039*** 0.684*** 0.667*** −0.067*** 0.660***

(31.875) (−3.012) (31.143) (32.582) (−4.374) (31.660)

Tangibility −0.051*** −0.134*** −0.073*** 0.016 −0.093*** 0.006

(−2.985) (−8.464) (−4.321) (0.875) (−3.982) (0.328)

Size −0.006*** 0.006*** −0.005** −0.003 0.010** −0.002

(−2.665) (3.269) (−2.308) (−1.628) (2.344) (−1.111)

ΔSales 0.003 0.015*** 0.005 0.006 0.027*** 0.009

(0.532) (3.755) (0.981) (1.009) (4.353) (1.497)

Profitability 0.305*** −0.020* 0.302*** 0.031 −0.019** 0.029

(4.331) (−1.783) (4.300) (1.588) (−2.552) (1.454)

Sales 
revenue

−0.192** 0.088*** −0.178** −0.009 0.075*** −0.001

(−2.568) (3.689) (−2.379) (−0.893) (6.848) (−0.101)

Constant 0.094*** 0.058* 0.103*** 0.093*** −0.075 0.085***

(2.727) (1.890) (2.995) (3.071) (−1.234) (2.829)

Observations 13,940 13,940 13,940 13,168 13,168 13,168

R-squared 0.442 0.051 0.447 0.421 0.048 0.425

Firm F.E. Yes Yes Yes Yes Yes Yes

Sobel 
z-statistics

0.402 3.907***

Sobel p-value 0.687 0.000

Note: Columns (1)–(3) reports the results for high-investment intensive firms, and Columns (4)–(6) report the results 
for low-investment intensive firms based on capital expenditure ratio using baseline stepwise regression empirical 
specification and samples data over 1995–2018. Robust t-statistics are in parentheses. *, ** and *** represents level of 
significance at 10%, 5% and 1%, respectively. 
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leverage.14 The Sobel (1982) test validates the statistical significance of mediating channel effect 
(z-statistics = 3.907, p-value = 0.000).

4.3. Discussion of the results
Our baseline results are consistent on empirical as well as on theoretical grounds. On empirical 
grounds, the cost of financing is a primary determining factor for corporates to choose between 
equity or debt financing. During high uncertainty, equity investors seek excessive risk premiums; 
thus, the cost of equity increases (Pástor & Veronesi, 2013). Hence, firms resort to debt financing 
instead of equity financing during high uncertainty. Though the debt financing cost also increases 
during high EPU but is less than the cost of equity financing (Bajaj et al., 2021). Another possible 
empirical explanation for our results is that the volatility of a firm’s earnings increases; conse
quently, firms are inclined toward debt financing during high uncertainty (Lee et al., 2017; Schwarz 
& Dalmácio, 2020). Last, our study is solely based on U.S. firms listed at NYSE, where firms get 
easier access to external funding due to better reputation and liquidity (Yang et al., 2009). Thus, 
there is a significant positive association between EPU and corporate leverage. Theoretically, our 
results align with the agency theory that increasing debt financing due to rising cash holdings 
resolves agency problems between shareholders and managers (N. Jensen & Meckling, 1976). Due 
to high EPU corporate cash holdings, increases lead to agency problems as managers use that for 
their benefit (Dittmar et al., 2003; Kim et al., 1998). However, increasing debt financing forces 
managers to use firms’ resources better to maintain strong creditworthiness and avoid default risk, 
decreasing the agency cost of free cash flows (M. C. Jensen, 1986). Further, our results align with 
Myers (1984) suggestions that the optimal financing order under information asymmetry is inter
nal financing and debt financing. Whereas in the end, firms should resort to equity financing.

Further, regarding heterogeneous analysis results, our results show that the mediating channel 
of cash holdings on the relationship between EPU and corporate leverage is significant in low- 
investment intensiveness firms only. Since high-investment-intensive firms are usually large and 
face fewer financial constraints than low-investment-intensive firms (An et al., 2016), it can be one 
of the reasons that high-investment-intensive firms hold fewer cash holdings as a precautionary 
saving. Conversely, due to financial constraints and insufficient collateral for debt contracts, low- 
investment-intensive firms tend to have high cash holdings as precautionary savings. That might 
be the fundamental reason that in our analysis, the mediating channel of cash holdings between 
EPU and corporate leverage is significant in low-investment intensive firms only. Further, the 
results of control variables are maximum in line with the baseline results and prior literature.

4.4. Robustness test
This section reports various robustness tests to ensure our baseline findings are robust to outliers’ 
effect, variable measurement concerns, endogeneity concerns and sample-selection bias.

4.4.1. Excluding corporate leverage observations greater than one
Firstly, in our sample, the highest value of corporate leverage is 7.188, which is extraordinarily high. 
Following the prior literature, we exclude the firm-yearly observation where the corporate leverage 
value is more significant than one (M. Baker & Wurgler, 2002; Kayhan & Titman, 2007; Zhang et al.,  
2015). Following the same baseline empirical specification in Section 3.4 for stepwise regression 
analysis, the results are shown in Table 4. These results remain significant and align with baseline 
results—hence alleviating the effect of the outliers.

4.4.2. Alternative cash holdings measure
To rule out the measurement concern about cash holding, we re-estimate our baseline results 
using alternate measures of cash holding. We calculate cash holdings with the ratio of cash and 
cash equivalent to the total sales. Following the same baseline empirical specification in 
Section 3.4, the result for stepwise regression analysis is shown in Table 4, Columns (4)–(6). 
Based on the alternate proxy of cash holdings, the results remain significant and consistent with 
our main results. Hence, mitigating the cash holdings measurement concern.
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4.4.3. Alternative EPU measures
To rule out the measurement concern about the EPU, we re-estimate our baseline results using 
alternate proxies for EPU following prior literature. We use a three-component-based EPU index 
and GEPU index as alternate measurements of the U.S. news-based EPU index following (Fang 
et al., 2017; Gulen & Ion, 2016; Suh & Yang, 2021).15 We follow the exact baseline empirical 
specification in Section 3.4 for stepwise regression analysis. Table 5 reports the results with 
alternative U.S. news-based EPU index measurements. The results for the three-component- 
based EPU index (3-ComponentEPU) and GEPU index are provided in Columns (1)–(3) and (4)–(6), 
respectively. The results using both alternative measures of EPU are significant and in line with 
baseline results, thus controlling for EPU measurement concerns.

Table 4. Robustness checks 1 & 2: Excluding corporate leverage observations greater than one 
and alternate measure of cash holdings

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

Dependent 
Variables Leverage

Cash 
holdings Leverage Leverage

Cash 
holdings Leverage

L.N. (News- 
Based EPU)

0.012*** 0.011*** 0.013*** 0.014*** 0.011*** 0.016***

(4.853) (4.467) (5.393) (4.966) (4.558) (5.483)

Cash 
holdings

−0.126*** −0.130***

(−9.744) (−8.271)

Initial 
leverage

0.617*** −0.065*** 0.610*** 0.677*** −0.048*** 0.670***

(39.027) (−6.994) (38.741) (43.665) (−5.018) (42.517)

Tangibility −0.007 −0.123*** −0.023** −0.021* −0.127*** −0.038***

(−0.707) (−9.202) (−2.241) (−1.757) (−9.566) (−3.157)

Size −0.001 0.008*** −0.001 −0.006*** 0.006*** −0.005***

(−0.883) (3.579) (−0.314) (−3.770) (2.936) (−3.289)

ΔSales 0.001 0.021*** 0.004 0.003 0.021*** 0.006

(0.290) (5.300) (1.120) (0.910) (5.408) (1.641)

Profitability 0.046** −0.021*** 0.043* 0.086** −0.018*** 0.084**

(2.045) (−3.132) (1.912) (2.088) (−3.090) (2.016)

Sales 
revenue

−0.020* 0.076*** −0.010 −0.033 0.067*** −0.024

(−1.711) (7.478) (−0.906) (−1.640) (6.868) (−1.213)

Constant 0.071*** −0.003 0.071*** 0.116*** 0.012 0.117***

(3.064) (−0.092) (3.101) (4.381) (0.372) (4.466)

Observations 26,844 26,852 26,844 27,108 27,108 27,108

R-squared 0.400 0.050 0.407 0.431 0.046 0.436

Firm F.E. Yes Yes Yes Yes Yes Yes

Sobel 
z-statistics

4.060*** 3.991***

Sobel p-value 0.000 0.000

Notes: From Columns (1) to (3), this table reports the robustness test results based on excluding corporate leverage 
observations greater than one and from Columns (4) to (6), this table reports the results using alternate measures of 
cash holdings. We use the same baseline stepwise regression specification and samples in both results. Robust 
t-statistics are in parentheses. *, ** and *** represents level of significance at 10%, 5% and 1%, respectively. 
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4.4.4. Robustness check for endogeneity concern
The U.S. EPU index might not be a strictly exogenous variable. There are possibly some common 
factors that affect U.S. firms’ corporate leverage, cash holdings, and the U.S. EPU index simulta
neously. So, a possible reverse causal relationship of variables in all three equations of stepwise 
regression analysis leads to endogeneity concerns. To mitigate this issue, following Jumah, Younas 
and Al-Faryan (2022), we use the Canadian EPU index as the instrumental variable for the U.S. EPU 
index and follow the two-stage least square (2SLS) estimation procedure.16 The first-stage regres
sion results in Appendix D indicate the positive impact of the Canadian-EPU index on the U.S. news- 
based EPU index. Whereas in the second stage, predicted EPU from the first stage is employed in 
baseline stepwise regression specification, as shown in Section 3.4. The results for the second 

Table 6. Robustness checks 3 and 4: Mitigating endogeneity concern and sample selection bias
(1) (2) (3) (4) (5) (6)

Dependent 
Variables Leverage

Cash 
holdings Leverage Leverage

Cash 
holdings Leverage

Predicted 
(EPU)

0.017*** 0.028*** 0.021***

(4.507) (6.673) (5.414)

L.N. (News- 
Based EPU)

0.015*** 0.009** 0.016***

(3.304) (2.051) (3.530)

Cash 
holdings

−0.128*** −0.112***

(−8.177) (−3.516)

Initial 
leverage

0.685*** −0.048*** 0.679*** 0.715*** −0.046*** 0.710***

(41.998) (−4.958) (41.056) (25.061) (−3.607) (24.639)

Tangibility −0.022* −0.127*** −0.038*** 0.004 −0.138*** −0.011

(−1.853) (−9.570) (−3.246) (0.147) (−6.771) (−0.404)

Size −0.005*** 0.006*** −0.005*** −0.004 0.008** −0.004

(−3.328) (2.697) (−2.878) (−1.498) (2.318) (−1.207)

ΔSales 0.002 0.018*** 0.004 0.016 0.024*** 0.019

(0.416) (4.605) (1.049) (1.373) (3.351) (1.591)

Profitability 0.083** −0.019*** 0.080* 0.142*** 0.011 0.143***

(2.023) (−2.913) (1.953) (5.017) (0.368) (4.990)

Sales 
revenue

−0.035 0.073*** −0.025 −0.052** 0.019 −0.050*

(−1.547) (7.049) (−1.130) (−2.088) (0.707) (−1.949)

Constant 0.088*** −0.058* 0.080*** 0.061 −0.001 0.061

(3.530) (−1.695) (3.252) (1.293) (−0.025) (1.295)

Observations 27,108 27,108 27,108 6,356 6,356 6,356

R-squared 0.442 0.051 0.447 0.454 0.043 0.458

Firm F.E. Yes Yes Yes Yes Yes Yes

Sobel 
z-statistics

5.169*** 1.771*

Sobel p-value 0.000 0.076

Note: Robustness checks 3 and 4: Based on two-stage least square and PSM analysis. Columns (1)–(3) reports the 
results for the second stage of the two-stage least square (2SLS) estimation procedure based on predicted EPU from 
the first stage employed in baseline stepwise regression specification. Columns (4)–(6) present results using baseline 
stepwise regression specification based on the Propensity score matching technique. Robust t-statistics are in 
parentheses. *, ** and *** represents level of significance at 10%, 5% and 1%, respectively. 
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stage, shown in Table 6, Columns (1)–(3), are significant and in line with baseline results, mitigating 
the endogeneity concern.

4.4.5. Robustness check for sample selection bias
Next, another concern is that sample selection bias may influence the significant mediating 
channel of cash holdings between EPU and corporate leverage. Following the study, we conduct 
the propensity score matching (PSM) analysis to deal with this issue (R. Chen et al., 2017). PSM 
analysis aims to randomize the sample selection process by tallying firms with a cash holdings 
ratio above and below the sample’s median regarding observable firm characteristics. In the first 
stage, we use the probit model. To identify the matching probabilities, we regress a dummy 
variable set to value one if the firm cash holdings ratio exceeds the sample median and 0 
otherwise, on profitability and ΔSales (growth opportunities). After that, we match firms with 
a cash holdings ratio above the sample’s median with firms with a cash holdings ratio below the 
sample’s median based on the closest propensity score drawn after the first stage. However, after 

Table 7. Additional test: Substituting long-term and short-term leverage with total leverage
(1) (2) (3) (4) (5) (6)

Dependent 
Variables

L.T. 
Leverage

Cash 
holdings

L.T. 
Leverage

S.T. 
Leverage

Cash 
holdings

S.T. 
Leverage

L.N. (News- 
Based EPU)

0.009*** 0.012*** 0.010*** 0.004** 0.012*** 0.004***

(3.028) (4.786) (3.390) (2.339) (4.786) (2.656)

Cash 
holdings

−0.086*** −0.037***

(−5.237) (−3.209)

Initial 
leverage

0.618*** −0.048*** 0.614*** 0.063*** −0.048*** 0.061**

(27.058) (−4.985) (26.863) (2.592) (−4.985) (2.478)

Tangibility −0.003 −0.126*** −0.014 −0.014** −0.126*** −0.019***

(−0.264) (−9.462) (−1.146) (−2.001) (−9.462) (−2.786)

Size 0.005*** 0.007*** 0.006*** −0.009*** 0.007*** −0.009***

(2.599) (3.270) (2.889) (−5.470) (3.270) (−5.178)

ΔSales 0.004 0.021*** 0.006* −0.001 0.021*** −0.000

(1.225) (5.306) (1.708) (−0.630) (5.306) (−0.191)

Profitability 0.057** −0.019*** 0.056** 0.025 −0.019*** 0.025

(2.052) (−2.864) (1.979) (1.448) (−2.864) (1.403)

Sales 
revenue

−0.012 0.073*** −0.006 −0.021 0.073*** −0.018

(−0.974) (7.142) (−0.476) (−1.580) (7.142) (−1.370)

Constant −0.049* 0.000 −0.049* 0.142*** 0.000 0.142***

(−1.803) (0.005) (−1.807) (7.271) (0.005) (7.274)

Observations 27,108 27,108 27,108 27,108 27,108 27,108

R-squared 0.402 0.048 0.405 0.029 0.048 0.031

Firm F.E. Yes Yes Yes Yes Yes Yes

Sobel 
z-statistics

3.363*** 2.689***

Sobel p-value 0.000 0.007

Note: Columns (1)–(3) reports the results based on the long-term leverage, and columns (4)–(6) report the results 
based on short-term leverage using stepwise baseline regression empirical specification and sample data over 1995– 
2018. Robust t-statistics are in parentheses. *, ** and *** represents level of significance at 10%, 5% and 1%, 
respectively. 
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this procedure, the overall sample size is decreased to 6,356 firm-year observations; but PSM 
analysis enables us to mitigate the selection bias. In the second stage, we re-estimate our 
baseline stepwise regression specification, as shown in Section 3.4, using the matched sample 
from the first stage of PSM analysis. The estimation of PSM analysis is shown in Table 6, Columns 
(4)–(6). These results are significant and consistent with our baseline results, therefore-alleviating 
sample selection bias concerns.

4.5. Additional test
Zhang et al. (2015) provided evidence that EPU negatively impacts short-term and long-term 
leverage based on Chinese firms’ data. However, the significance is higher for the short-term 
leverage. The reason for more pronouncing results to short-term leverage shown by (Ding et al.,  
2020) is that, on average, short-term leverage is 69% of the total leverage in Chinese firms. 
However, based on our sample data descriptive results, in the U.S. firms listed at NYSE, about 
83% of the total corporate leverage ratio consists of long-term leverage. Suppose we replace long- 
term and short-term leverage with total corporate leverage; in that case, it will be interesting to 
see whether the mediating effect of cash holdings between the EPU-leverage (Short and long term, 
respectively) relationship remains significant and equally promising. Also, is the effect of EPU 
equally impacting short-term and long-term leverage?

Using the baseline empirical specification in Section 3.4, we analyse by replacing the corporate 
leverage with short-term and long-term leverage to identify whether the role of the mediator 
remains significant using both measures of corporate leverage. In Table 7, the results for long- 
term and short-term leverage are provided in Columns (1)–(3) and (4)–(6), respectively. Overall, 
cash holdings have a significant partial mediating effect between EPU and leverage (both long- and 
short-term leverage). Further, in Column (3), the effect of EPU on long-term leverage is 0.010, which 
proposes that the mediating effect of the cash holdings is measured as (0.009821) – (0.008826) =  
0.00099, accounting for an 11.21% increase in the EPU effect on long-term leverage. Whereas in 
Column (6), the effect of EPU on short-term leverage is 0.004, which suggests that the mediating 
effect of the cash holdings is measured as (0.004343) – (0.003912) = 0.00043, accounting for 
a 10.99% increase in the EPU effect on short-term leverage.17 Conclusively, the mediating effect 
of cash holdings on the relationship between EPU and corporate leverage (based on short term and 
long term) is approximately equally pronounced in relative magnitude.

Moreover, the direct impact of EPU on short-term and long-term leverage is significant and 
positive in Columns (1) and (4), respectively. However, the magnitude of the EPU effect is more 
promising for long-term leverage. These results are precisely the opposite of the study of Zhang 
et al. (2015). Chinese firms face financial constraints during high EPU (Zhang et al., 2015); on 
average, short-term leverage in Chinese firms is 69% of their total leverage (Ding et al., 2020). 
Contrary to this, based on our sample data descriptive results, about 83% of the total corporate 
leverage ratio consists of long-term leverage. Also, firms listed at NYSE are less vulnerable to 
financial constraints (Yang et al., 2009). Hence, our results are opposite to the study (Zhang et al.,  
2015).

5. Conclusion
Economic policy uncertainty impacts corporate financial decisions due to rapid fluctuation in 
economic policies, and firms need to adjust their financing and investment decision. This study 
shows that during high EPU, the corporate leverage of U.S. non-financial firms listed at NYSE 
increases. Which means that firms resort to debt financing during uncertainty as the equity 
investors seek excessive risk premiums during high uncertainty; thus, the equity financing becomes 
more expensive (Pástor & Veronesi, 2013). However, the relationship between EPU and leverage is 
multifaceted. During high EPU, cash holdings also increase, which mediates the EPU and leverage 
relationship, accounting for a 10.72% increase in firm leverage. These results show that changes in 
cash holdings partially explain the impact of EPU on a firm’s leverage decision. The mediating 
effect of cash holdings between EPU and leverage remains significant even after dealing with the 
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endogeneity and sample selection bias. Hence, our study’s hypothesis accepted that cash holdings 
mediate the EPU and leverage relationship. We also find that the mediating effect is only sig
nificant in low-investment-intensive firms. Since high-investment-intensive firms are usually large 
and face lesser financial constraints than low-investment-intensive firms (An et al., 2016). In an 
additional analysis, we provide evidence that the mediating effect of cash holdings remains 
significant based on long- and short-term leverage.

On theoretical grounds, our results align with the agency theory that increasing corporate 
leverage due to rising cash holdings is related to agency problem mitigation. Due to high EPU 
corporate cash holdings increases, which leads to the agency problem as managers use that cash 
for their own benefits. However, an increase in debt financing forces managers to utilize firm’s 
resources cautiously to avoid the default risk and to maintain firm creditworthiness. Further, on 
empirical grounds, we specify the novel evidence that cash holdings have a significant and partial 
mediating effect on the EPU-leverage relationship. Also, our study augments the empirical litera
ture on the relationship between uncertainty and leverage and shows that this relationship is 
multifaceted and complex. Last, our analysis shows that during high EPU NYSE listed firms prefer 
debt financing over equity financing, confronting the debt market supply hypothesis and accepting 
the equity-market supply hypothesis aligned with previous literature (Bajaj et al., 2021; Schwarz & 
Dalmácio, 2020).

The policy implication based on our empirical analysis is as follows. Policymakers should be aware of 
public and private firms’ challenges during high EPU. As we showed in the current study, firms have to 
adjust their financial decisions during high economic uncertainty. Our analysis recommends increas
ing debt financing to incentivize value-increasing decisions and mitigate agency problems by reducing 
the cost of free cash flows during high uncertainty. Understanding the relationship between EPU, firm 
cash holdings, and leverage can help managers make better financial decisions and mitigate risks 
associated with EPU. Also, policymakers should manage economic uncertainty to avoid external 
shocks that may force firms to adjust their financial decision-making.

The results of this study are based on non-financial firms listed at NYSE, which may limit the 
generalization of the results to other types of firms or stock exchanges. Also, we only examine the 
role of cash holdings that impact the corporate leverage decision during high EPU and does not 
consider other factors that may impact corporate financial decisions. Future research studies may 
analyse similar studies on financial firms to examine the impact of EPU on their financial decisions. 
Also, conducting a cross-country analysis to examine the impact of EPU on financial decisions in 
different economic and cultural contexts can be a valuable extension of the literature.

Author details
Zahid Jumah1 

E-mail: zahid.phd18@nbs.nust.edu.pk 
ORCID ID: http://orcid.org/0000-0002-6363-5121 
Zahid Irshad Younas2 

ORCID ID: http://orcid.org/0000-0003-2947-8000 
Nabeel Safdar1 

ORCID ID: http://orcid.org/0000-0001-5421-8257 
Mamdouh Abdulaziz Saleh Al-Faryan3 

1 NUST Business School, National University of Sciences 
and Technology (NUST), Islamabad, Pakistan. 

2 Department of Business Studies, Berlin School of 
Business and Innovation Potsdamer Street 180-182, 
Berlin, Germany. 

3 School of Accounting, Economics and Finance, Faculty of 
Business and Law, University of Portsmouth, UK & 
Consultant in Economics and Finance, Riyadh, Saudi 
Arabia. 

Disclosure statement
No potential conflict of interest was reported by the authors.

Data availability statement
The data used in this study was obtained from Thomson 
EIKON Datastream (URL https://eikon.thomsonreuters. 
com), a paid data provider and (URL: http://www.policy 
uncertainty.com/index.html) am open source data.

Citation information 
Cite this article as: Economic policy uncertainty and cor
porate leverage - does cash holdings matter? Evidence 
from the U.S., Zahid Jumah, Zahid Irshad Younas, Nabeel 
Safdar & Mamdouh Abdulaziz Saleh Al-Faryan, Cogent 
Economics & Finance (2023), 11: 2223809.

Notes
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4. The four-digit Standard Industrial Classification Codes 
are used for industrial categorization according to 
business activity.

5. News-based EPU and three-component EPU 
indexes were developed by (S. R. Baker et al.,  
2016), whereas the GEPU index developed by 
(Davis, 2016). Detail construction and data for 
these indexes are available at the same link pro
vided in footnote 3.

6. Following Akron et al. (2020), in Figure 2, we have 
shown the graphical representation of policy 
uncertainty indexes without taking the natural 
logarithm. However, in Figures 3 & 4, we use the 
natural logarithm of EPU measures to show its 
graphical representation with corporate leverage 
and cash holdings.

7. Since the EPU index has only time variation, results 
would be biased if we add year fixed-effects. Thus, 
adding firm-fixed effects only. See, for example 
(Bermpei et al., 2021).

8. In descriptive statistics, the mean value of short-term 
leverage is far below long-term leverage, which shows 
that long-term leverage has a significant portion of 
total firm leverage on average.

9. The mean value of the total long-term debt to total 
debt ratio is 83.11%, based on descriptive statistics.

10. The results tables show the results with three digits 
after the decimal point. However, we use six digits 
after the decimal points for main variables, includ
ing dependent, independent, and mediating vari
able estimates to calculate the mediation effect in 
footnote 11.

11. The mediating effect can be calculated by β3 - β1. Also, 
to calculate the mediating effect in percentage, we 
follow this method ((β3 - β1)/ðβ1)), i.e., ((0.015095– 
0.013633)/(0.013633)) = 10.72%. See, for example (S. 
Chen et al., 2021; Zhou et al., 2021), for using the 
same method for mediation effect calculation.

12. We measure the capital expenditure ratio by divid
ing the total capital expenditure of a firm by its 
total asset following (Gulen & Ion, 2016).

13. In Columns (1) and (4), EPU positively and significantly 
impacts the corporate leverage in low and high- 
investment-intensive firms. However, the impact is 
more pronounced for high-investment-intensive 
firms, as large firms tend to have higher leverage.

14. The mediating effect of cash holdings on the rela
tionship between EPU & corporate leverage is cal
culated as follows; ((0.012432–0.010341)/ 
(0.010341)) = 20.20%

15. Both indexes are briefly explained in Section 3.2.2.
16. We utilize the Canadian EPU index as an instru

mental variable because the long-ranging eco
nomic ties between the two countries instituted 
a resilient economic relationship. Thus, the eco
nomic shock affecting the US EPU may also impact 
the Canadian EPU index.

17. The mediating effect of cash holdings between EPU 
& corporate leverage (both long- & short-term 
leverage) relationship is calculated as follows; for 
long-term leverage ((0.009821–0.008826)/ 
(0.008826)) = 11.21% and for short-term leverage; 
((0.004343–0.003912)/(0.003912)) = 10.99%
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Appendix A. The number of firms from each sector in our data sample
Number of firms from each sector (summary of sample composition)

Industries No of firms Percent Cumulative.
Aerospace & Defense 65 2.57% 2.57

Alternative-Energy 6 0.24% 2.8

Automobiles & Parts 52 2.05% 4.85

Beverages 25 0.99% 5.84

Chemicals 117 4.62% 10.46

Construction & Materials 101 3.99% 14.44

Electronic & Electrical- 
Equipment

231 9.12% 23.56

Fixed-Line- 
Telecommunications

45 1.78% 25.34

Food-Producers 139 5.49% 30.82

Forestry & Paper 26 1.03% 31.85

Gas, Water & Multi- 
utilities

82 3.24% 35.08

General-Industrials 59 2.33% 37.41

General-Retailers 222 8.76% 46.17

Household-Goods & 
Home-Construction

104 4.1% 50.28

Industrial-Engineering 124 4.89% 55.17

Leisure-Goods 39 1.54% 56.71

Mining 118 4.66% 61.37

Oil-Equipment & Services 201 7.93% 69.3

Oil & Gas-Producers 216 8.52% 77.82

Personal-Goods 79 3.12% 80.94

Pharmaceuticals & 
Biotechnology

80 3.16% 84.1

Technology-Hardware & 
Equipment

101 3.99% 88.08

Tobacco 20 0.79% 88.87

Travel & Leisure 282 11.13% 100

Total 2534 100%
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Appendix B. Variable definitions

Variable definitions

Variable Measurement
Dependent Variable

Short term Leverage The ratio of book-value of short-term debt (less than 
equal to 1 year) to total assets

Long term Leverage The ratio of book-value of long-term debt (greater 
than one year) to total assets

Total Corporate Leverage The ratio of book-value of total debt to total assets

Mediating Variable

Cash Holdings Cash and cash equivalent to total book-value of total 
assets

Independent Variable

LN(news-based EPU) Annually average the monthly news-based EPU index 
values and transform them with the natural 
logarithm.

LN(3-Component.EPU) Annually average the monthly 3-component EPU 
index values (based on the coverage of news related 
to economic policy uncertainty, the uncertainty about 
the modifications in tax code based on Congressional 
Budget Office (CBO) report, and lastly, the 
disagreement on fiscal and monetary policy based on 
Federal Reserve Bank of Philadelphia’s Survey of 
Professional Forecasters.

LN(GEPU) Annually average the monthly GEPU index values and 
transform them with the natural logarithm.

Control Variable

Initial leverage Initial leverage is calculated as a corporate leverage 
ratio value at the start of the year.

Tangibility The ratio of property, plant & equipment to the book- 
value of total assets

Size Natural logarithm of the book-value of total assets

Prof The ratio of Earning before interest, tax & depreciation 
to the book-value of total assets

ΔSales Natural logarithm of total sales revenue at time 
t minus Natural logarithm of total sales revenue at 
time t−1

Sales revenue The ratio of operating income to the book-value of 
total assets
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Appendix D. Estimation of First Stage 2SLS

First-Stage 2SLS (two-stage least square)

Dependent variable U.S. news-based EPU index
EPU index (Canadian) 0.437***

(5.336)

Constant 2.594***

(6.528)

R-squared 0.564

F-stat 28.47

Probability (F-stat) 0.000

Robust t-statistics are in parentheses. *, ** and *** represents level of significance at 10%, 5% and 1%, respectively. 
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