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How Does Economic Policy Uncertainty Affect
Corporate Debt Maturity?*

Abstract

This paper investigates whether and how economic policy uncertainty affects cor-
porate debt maturity. Using a cross-country firm-level dataset for France, Germany,
Spain, and Italy from 1996 to 2010, we find that an increase in economic policy un-
certainty is significantly associated with a shortened debt maturity. Specifically, a
1% increase in economic policy uncertainty is associated with a 0.22% decrease in
the long-term debt-to-assets ratio and a 0.08% decrease in debt maturity. Moreover,
the impacts of economic policy uncertainty are stronger for innovation-intensive
firms. We use firms’ flexibility in changing debt maturity and the deviation to le-
verage target to gauge the causal relationship, and identify the reduced investment

and steepened term structure as transmission mechanisms.
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1 Introduction

The prevalence of short-term borrowing has gained increasing attention since the global
financial crisis, as the overreliance on short-term debt lies at the root of the crisis (Brun-
nermeier| [2009). This paper investigates whether and how increased economic policy
uncertainty (EPU) affect corporate debt maturity. This question is of great importance
because economic policy uncertainty has become a substantial concern in the post-crisis
era and the policy uncertainty in the US and global economies has already risen to ex-
traordinarily high levels (Davis 2019)), reflecting the rapidly changing landscape of the
economic environment and increasingly diverse policy appeals. If EPU creates negative
externalities for the financial markets through the debt maturity channel, then policy-
makers should monitor the debt maturity structure more carefully and take timely actions
to prevent the build-up of risks.

In principle, EPU should matter for corporate maturity structure as firms tend to
adjust their policies when they face increasing economic policy uncertainty. In the corpo-
rate finance literature, such adjustments are multidimensional, and many of them have
been investigated] However, surprisingly, we know little about how economic policy
uncertainty affects the corporate debt maturity structure. Figure [1| provides an initial
assessment of the aggregate loan maturity and economic policy uncertainty in Germany
over the last two decades. It shows that they are negatively correlated: the share of
long-term borrowing decreases with policy uncertainty, with a correlation coefficient of
-0.47 at 1% significance level. However, this raw correlation with aggregate data can-
not indicate any causal relationship running from policy uncertainty to corporate debt
maturity structure.

This study aims to fill in the gap in the literature and empirically investigate the effect
of policy-related uncertainty on corporate debt maturity with cross country firm-level
panel dataset. Using firm-level data can largely mitigate concerns on reverse causality,
as it is unlikely that individual firm-specific factors would affect the aggregate economic
policy uncertainty, which mainly arises from the implementation of large-scale reforms
and specific terms of any political agenda (Baker et al.|2016]). Additionally, it allows us
to distinguish the firms that are more affected by heightened policy uncertainty and thus
identify the underlying mechanism that links policy uncertainty and financial stability.
Specifically, we provide new evidence of a causal interpretation between economic policy

uncertainty and the shortened debt maturity, and examine its transmission channels of

1See the studies of the impact of economic policy uncertainty on investment in (Gulen and Ion| (2015)
and Kim and Kung| (2016), on merger and acquisition (M&A) activity in Nguyen and Phan| (2017) and
Bonaime et al.| (2018), on risk premiums in [Pastor and Veronesi (2012) and corporate debt financing
costs in [Waisman et al.| (2015]).



reduced investment and steepened term structure.

Theoretically speaking, economic policy uncertainty could shorten the corporate debt
maturity structure in four different ways. First, heightened uncertainty exacerbates
agency cost problem between shareholders and debtholders, which could lead to the
increased use of short-term debt to address the underinvestment problem (Myers||1977)).
In addition, the degree of information asymmetry between debtors and creditors increases
with economic policy uncertainty (Nagar et al[2019)); thus, firms with good quality have
stronger incentives to use short-term debt so that they can signal its project quality to
the outside lenders (Flannery| 1986, Diamond 1991). Second, an increase in policy un-
certainty is likely to exaggerate (or originate from) the disagreement between borrowers
(optimists) and lenders (pessimists). Then even after considering the possible rollover
risk, a borrower will prefer short-term to long-term contracts (He and Xiong| [2012a)
due to the improved investment opportunity after interim negative fundamental shocks.
Third, the recent evidence suggests that economic policy or political uncertainty reduces
asset maturity through decreased investment and increased cash holdings (Gulen and
lon|2015|, [Kim and Kung 2016, Phan et al.|[2019), so the shortened maturity on the as-
set side is expected to lower the maturity on the liability side (Stohs and Mauer||1996)).
Fourth, increased policy uncertainty tends to increase the possibility that firms cannot
keep their commitment to the current debt structure. As shown in |Brunnermeier and
Oehmke (2013)), a lack of commitment to maturity structure will lead to excessively short
maturities.

Using a large sample of over 1.5 million observations over the years from 1996 to QOl(ﬂ
in four European countries, i.e., Germany, France, Italy, and Spain, we find that economic
policy uncertainty significantly reduces corporate debt maturity. Specifically, using the
news-based index from |Baker et al.| (2016 as the proxy for economic policy uncertainty,
we find that after controlling effects from firm, industry and country characteristics, a 1%
increase in economic policy uncertainty is associated with a 0.22% decrease in long-term
debt and a 0.08% decrease in debt maturity (long-term debt’s fraction in total debt). To
establish a causal relationship, we first use the industry-level innovation intensity to proxy
firms’ need for long-term financing and find that the negative impact on corporate debt
maturity is stronger for sectors that have higher innovation intensity. We use innovation
intensity to proxy the need for long-term debt because innovation-intensive sectors have
more long-term investment in R&D, which is in line with the work of Lerner et al.| (2011)),
who also use patent activity to proxy innovation activity and long-run investment. Sec-

ond, the influence of uncertainty would only arise among firms that are flexible to adjust

2Firm-level data is available for years 1996-2015, and the number of observations can be as large
as 3 million when innovation intensity is not included. Our sample ends in 2010 because the industry
innovation intensity variable ends in that year.



debt maturity. Therefore, we construct a treated group consisting of firms whose debt
maturity structure is more flexible and find that the debt maturity becomes significantly
shorter in the treated firms than in the untreated firms when economic policy uncertainty
increases. Third, we use the deviation to leverage target to further identify the causality
because we expect to observe a more substantial reduction in leverage and debt maturity
when the firms are above their leverage targets (if any) because they are more motivated
and have more space to lower debt. Results show that firms above leverage target are
more negatively affected by heightened uncertainty and do show larger shortening of debt
maturity, and the more the firms are above their leverage target, the stronger the impacts
of uncertainty.

Next, we test the transmission channel between economic policy uncertainty and
shortened debt maturity and the results suggest that this relationship works through the
reduced investment and steepened term structure. On one hand, there are much evidence
in the literature showing that increased EPU lowers firm investment (Gulen and lon[2015,
Kim and Kung [2016, [Baker et al. 2016} Jens|2017), and the lowered investment could
affect debt maturity structure. We find that the shortening of debt maturity is stronger
for firms with lower asset redeployability, longer time-to-build, and higher investment
intensity. On the other hand, economic policy uncertainty increases the long-term rate
and causes a steeper term structure. Using the term structure predicted from uncertainty,
we show that more expensive long-term borrowing results in shorter debt maturity. Thus,
these findings demonstrate that the shortened debt maturity is the result of both weaker
demand and supply, and the supply side force might be relatively stronger as reflected in
the increased cost of long-term borrowing.

Then we provide some additional analysis. First, we examine whether the source of
EPU matters. We find an insignificant effect of US and global uncertainty and it is the
domestic economic policy uncertainty that drives a shorter corporate debt maturity. How-
ever, there are heterogeneous effects for export- or import-dependent firms. When the
firms have a large export intensity and are more affected by the US or foreign economies,
an increase in US and global uncertainty significantly brings deteriorated reduction of
long-term debt and shorter debt maturity. Second, we examine whether economic pol-
icy uncertainty affects corporate liquidity management. We use firm cash holdings as
the dependent variable and find that more economic policy uncertainty is significantly
associated with more cash holdings, which is consistent with the findings in the recent
literature (Demir and Ersan 2017, Phan et al. 2019). By interpreting firms’ cash hold-
ing as a proxy for asset maturity, the results also indicate that EPU is associated with
shortened asset maturity.

Finally, we perform robustness checks and placebo tests. The main findings remain



strong when we use the lagged term of economic policy uncertainty, the precrisis sub-
sample, alternative measurements of sector-level innovation intensity, the level of total
debt, long-term debt and short-term debt or additionally control for election and natural
disaster shocks. Additionally, we conduct a placebo test using the economic policy un-
certainty values from other countries, and then, the effect of the falsified economic policy

uncertainty becomes insignificant.

Literature Review and Contributions This study provides firm-level evidence of
the impact of economic policy uncertainty on corporate debt maturity. Specifically, we
contribute to the existing literature in three aspects. First, we introduce country-level
economic policy uncertainty as a significant determinant of the corporate debt maturity
structure. Recently, there has been a growing number of studies demonstrating that
country-level factors exert a first-order influence on the corporate debt structure. For
instance, by examining firms’ debt maturity in 30 countries during the period 1980-
1991, Demirguc and Maksimovic| (1999) find that stock market activity, banking sector
size, and government subsidy are significantly related to the use of short-term debt.
Besides, Fan et al.| (2012)) empirically show that the institutional environment, including
a country’s legal and tax systems, corruption, and the preferences of capital suppliers,
can help explain a significant portion of the variation in leverage and debt maturity ratios
across countries. Moreover, Zheng et al.| (2012) document the role of national culture in
affecting corporate debt maturity. However, the role of economic policy uncertainty has
not yet been studied. One exception is |[Bussiere et al.| (2004), which shows that exchange
rate uncertainty is associated with shorter debt maturity and higher output volatility.
However, their investigation is at the macro level, and they focus on the impacts of
exchange rate uncertainty only. In contrast, we provide cross-country firm-level evidence
of a causal relationship between broad economic policy uncertainty and corporate debt
maturity.

Second, this paper adds more evidence to the growing literature investigating the
effect of economic policy uncertainty on various corporate policies. For instance, there are
studies estimating the effect of uncertainty on investment (Gulen and Ion/|2015, Kim and
Kung 2016)), merger and acquisition (M&A) activity (Nguyen and Phan! 2017, [Bonaime
et al.|2018)), risk premiums (Pastor and Veronesi 2012) and corporate debt financing
costs (Waisman et al.| 2015). More recently, discussions on the relationship between
policy uncertainty and debt maturity are also growing (Pan et al.| 2019, Waisman et al.
2015)). However, our paper significantly differs from them in several aspects. First, we
study the impact of overall economic policy uncertainty using the measurement based
on Baker et al. (2016]), while Pan et al. (2019) and Waisman et al. (2015) are mainly



interested in the political uncertainty captured by presidential election events or firms’
exposure to political risk using the index in Hassan et al.| (2017). Second, we focus on
the debt maturity structure instead of debt cost, and we investigate the transmission
channel between uncertainty and debt maturity. We provide detailed analysis to show
that economic policy uncertainty significantly affects the debt maturity structure by
reducing long-term debt instead of increasing short-term debt. Also, we identify the
underlying mechanisms of the reduction in investment and steepened term structure.
Moreover, we use the innovation intensity to proxy firms’ need for long-term debt and
use the maturity flexibility and deviation to leverage target to trace the causality of the
findings. Lastly, our results are mainly based on a cross-country firm-level dataset for the
small and medium-sized private enterprises in four European countries, while [Waisman
et al.| (2015) and |Pan et al| (2019) are both limited to US-listed firms. In the uncertainty
literature, the majority of attention is paid to the US and large public firms, but without
doubt, the small and private firms which drive the dynamics of the economy and account
for huge share of employment and investment, deserve more attentionf}

Third, we contribute to the literature on the financial instability consequences of un-
certainty. We connect the economic policy uncertainty with the much-investigated impact
of debt maturity on credit risk (Gopalan et al.|2014, He and Xiong| 2012alb, Diamond
and He 2014) and suggest a debt maturity channel through which economic policy un-
certainty threatens financial stability. The policy implications are that regulators should
closely monitor the reduction in debt maturity during episodes of high economic pol-
icy uncertainty, especially for firms in innovation-intensive industries, to prevent a large
shortening in debt maturity and accumulation of financial risk.

The rest of the paper is structured as follows. Section [2| describes the data and
variable construction. Section [3| presents the empirical methodology, the baseline results,
thorough examination of the causal relationship and transmission mechanism. Section
discusses the relative role of domestic and global uncertainty as well as the impact on

cash holdings. Section [5] provides robustness checks. Section [6] concludes the paper.

2 Data and Variables

We combine the data from various sources to construct a unique dataset containing

the key variables of the firm debt maturity structure, industry innovation intensity and

3Using the European Commission criteria that small enterprises are the ones with less than 50 persons
employed, medium-sized enterprises are the ones with 50-249 persons employed, and large enterprises
are the ones with 250 or more persons employed, small and medium-sized enterprises (SMEs) account
for more than 99% of the number of firms, 67% of the employment and 56% of the value-added in the
European economies in 2015. See more details in Section



economic policy uncertainty. This section describes the variable construction process and

summarizes the sample used in this study.

2.1 Debt Maturity and Firm Controls

Our firm-level dataset is obtained from Orbis, a database provided by Bureau van Dijk
(BvD). In contrast to other widely used firm-level databases, such as Compustat and
Worldscope, which cover large listed companies, most firms in Orbis are small and
medium-sized enterprises (SMEs). Studies such as those of Kalemli-Ozcan et al.| (2015)
and |Gopinath et al. (2017)) have shown that Orbis has a good national coverage, especially
in European countries, where such reporting is mandated, even for small private firms.
In our sample, 98% of the firms are SMEs. SMEs are the primary driver of employment
and growth in these economies, and their performance matters a great deal for evaluat-
ing the effects of economic policy uncertainty. Using the European Commission criteria
that small enterprises are the ones with less than 50 persons employed, medium-sized
enterprises are the ones with 50-249 persons employed, and large enterprises are the ones
with 250 or more persons employed, Figure |2 shows the contribution of small, medium
and large enterprises in terms of number of firms, employment and value-added in the
whole economy in 2015. It shows that small and medium-sized enterprises (SMEs) play
a crucial role in the economy by accounting for more than 99% of the number of firms,
67% of the employment and 56% of the value-added in the EU 28 countries. We use the
data of Germany, France, Italy, and Spain in this study because they are the countries
that have both high-quality firm-level data and an economic policy uncertainty index.
In these four countries, SMEs are of particular importance for Italy by contributing 67%
of Italian employment and 79% of the value-added. The German SMEs have a smaller
share but still account for more than 60% of the employment and half of the value-added.
In the baseline analysis, we also show the results separately for small, medium, and large
firms.

We clean the Orbis data following the guidelines of |[Kalemli-Ozcan et al.| (2015) and
Gopinath et al.| (2017)), along with conventional accounting rules. The detailed cleaning
steps are provided in Appendix To ensure cross-country comparability, in the regres-
sion analysis, we express all financial variables in real 2005 dollar{’, We drop financial
intermediations and only keep nonfinancial corporations. We do not limit the data in
the manufacturing sector to have more variations in sector-level characteristics such as

innovation intensity. We believe that agricultural product sectors and service sectors

4We first convert all nominal financial variables into nominal official local currencies and then deflate
all financial variables using country-level GDP deflator with the 2005 base obtained from WDI, and then
divide by the exchange rate of the official currency to the US dollar in the year of 2005.



should all be affected by economic policy uncertainty, and the main findings remain in
the subsample considering only the manufacturing sectors.

In the literature, we have two different approaches to measure debt maturity: the first
is to use the actual years to maturity of the debt issuance, and the second is to use the
information from the corporate balance sheet and calculate the share of the total debt
that matures in the long-term. As we do not observe the actual years of debt maturity
in the Orbis database, we follow the second approach and use the ratio of long-term
debt in total debt as the proxy for debt maturity. This measure is widely used in the
literature (Barclay et al. 2003, Brockman et al. [2010 Fan et al|2012, Kim and Kung
2016)). Besides, we also use the total-debt-to-assets ratio, the long-term-debt-to-assets
ratio, the short-term-debt-to-assets ratio separately to study whether they show different
patterns in the data. In the Orbis database, the definition of long-term debt is the
financial debt to credit institutions (loans and credits) and bonds that mature in more
than one year, and the definition of short-term debt is the short-term financial debt to
credit institutions and part of the long-term financial debt payable within the yea’] We
drop the observations with long-term or short-term debt amounting to zero to mitigate
the effect of statistical errors. From the summary statistics in Table[2] we can see that the
average debt-to-assets ratio (leverage) is 0.28, the average short-term-debt-to-assets ratio
is 0.12, and the average long-term-debt-to-assets ratio is 0.16. The standard deviation
of the long-term-debt-to-assets ratio is 0.15, while that of the short-term-debt-to-assets
ratio is 0.11. Approximately 55.15% of the total debt is long-term, which is similar to
the finding of 53% by [Fan et al| (2012)). In the robustness check, we also use the debt
levels instead of asset ratios, and the quality of the findings does not change.

As for firm-level control variables, we use variables that are important for firms’
debt maturity structure based on the conventional literature: firm size, defined as the
logarithm of total assets; the sales growth rate, calculated as the difference in log sales
in current year and previous year; cash flow, defined as the sum of the profit for period
and depreciation divided by total assets; tangibility, defined as the ratio of tangible fixed
assets to total assets; the SA index based on firm size and age as a proxy of financial
constraint (Hadlock and Pierce 2010)); profitability defined as the earnings before interest
and taxes over assets; and tax ratio calculated as ratio of tax over profits or loss before

taxes.

5The item codes for long-term debt and short-term debt are LTDB and LOAN respectively.



2.2 Innovation Intensity

Following the idea of [Lerner et al.| (2011), we use industry-level innovation intensity to
capture firm’s demand for long-term debt. Based on the current innovation literature,
particularly the works of Hsu et al.| (2014)) and Hall et al. (2001), we construct three
measures of industry innovation intensity using the |Li et al.| (2014 databaseﬂ which
updates the NBER patent databas{] and contains detailed information of all US Patent
and Trademark Office (USPTO)-approved patents and citations in the period 1975-2010.

The innovation intensity measurements used in this study vary substantially by coun-
try, industry, and year. Specifically, Citation,, is defined as the number of forward
patents citing the patents in industry j that are invented by individuals or nongovern-
ment institutions from country k in year ¢, and the simple count is adjusted using a
weighting factor based on Hall et al.| (2001]), who estimate the shape of the citation-lag
distribution. Moreover, we also construct Originality;,; and Generality;, to capture
the impact of patents. A patent’s originality is measured as one minus the Herfindahl
index of the technology class distribution of all the patents it cites, and a higher value
indicates that the patent cites a wider array of patent technology classes. Meanwhile,
a patent’s generality is measured as one minus the Herfindahl index of the technology
class distribution of all the other patents it is cited by, and a higher value indicates that
the patent is drawn upon by a more diverse array of subsequent inventions. Then, we
aggregate each patent’s originality and generality to the country-industry-year level to
obtain Originality;i and Generality;i;.

To mitigate the concern that the above measurement is based on the patent data
in the US patent office meanwhile the sample is European countries, and to address
the limitations that this data ends in 2010 as well, we employ another two methods
to measure innovation intensity. First, we use the patent applications in the European
Patent Office (EPO) and calculate the logarithm of patent numbers for each country-
industry-year. Second, we follow Ciccone and Papaioannoul (2009) and construct a human
capital intensity indicator using the information of the work hours by highly-skilled,
medium-skilled, and lowly skilled persons engaged in the World Input-Output Table
(WIOD). We calculate the human capital intensity of each industry as the average share
of hours by highly skilled persons in the total hours. However, these measurements also
have limits: the patent data from the EPO is available for fewer sectors than that from
the USPTO, and the human capital intensity is time-invariant and would be absorbed in

the firm fixed effect if not interacted with time-varying variables.

6The database is available at https://dataverse.harvard.edu/dataset.xhtml?persistentId=
doi:10.7910/DVN/5F1RRIL

‘The NBER patent database is available at https://sites.google.com/site/patentdataproject/
Home.
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We have 22 sectors in our sample based on the ISIC Rev4.0 industry code. Ta-
ble [I] presents the summary statistics of the innovation intensity for each sector. We
can see that there are significant variations between industries. According to the first
three measurements, the electrical, electronic, and optical equipment industry is the most
innovation-intensive across the three measurements, and the public administration and
defense industry is the least innovation-intensive. The patent data from EPO show sim-
ilar rank to the measurement derived from USPTO. For the human capital intensity, we
can see that many public and government sectors show a high share of skilled labors, but
they fall behind in production-driven innovation in terms of citation and patents.

Besides, since SMEs dominate the sample in this study, the degree of innovation
activities conducted by SMEs might be a concern. We show evidence that SMEs in our
sample countries are active in innovating and participating in R&D. By dividing the
R&D expenditures by size classes, Figure |3 shows that SMEs are active in innovation
activities, but the share of SMEs’ R&D expenditures vary a lot across countries. Spanish
SMEs make around 50% of the overall R&D expenses, while in Germany SMEs fall far
behind large enterprises in terms of R&D activities as they only make 10% of the R&D
expenditure. However, even in Germany, SMEs’ innovation is pervasive. According to the
Mannheim Innovation Panel (MIP) 2015 Survey, 67.59% and 65.45% SMEs had product
innovation projects and process innovation projects in the last three years, similar to
the numbers for large firms of 67.88% and 68.07%F} Thus, we believe the innovation
intensity measurement is valid as a proxy for the need for long-term investment for the

large proportion of SMEs in our sample economies.

2.3 Economic Policy Uncertainty

With the rising political polarization, nationalism and global competition in innovation
and frontier technologies, economic policy uncertainty matters a great deal for the eco-
nomic environment and the firms that operate in it. Economic policy uncertainty (EPU)
is different from political uncertainty, firm-specific uncertainty, and real macroeconomic
uncertainty. It is the result of policy and regulatory shocks, which are difficult to capture,
and no widely-accepted and applicable measurements existed until those of Baker et al.
(2016]).

They have provided an innovative measure of EPU mainly based on a textual analysis
of newspaper articles regarding policy uncertainty. This methodology has been applied

to many non-US countries. We use the EPU index of France, Germany, Spain, and Italy[]

8There total number of SMEs and large firms surveyed are 4897 and 548 respectively. We use the
opposite of the variables pdnano(no product innovation) and pznano(no process innovation) to proxy
innovation activities.

9For France, Germany, and Italy, we use the index developed by the same team of [Baker et al.



in this study, as they also have good-quality firm-level data in Orbis.

Based on Baker et al.|(2016)), the first step is to count the number of newspaper articles
containing the terms “uncertain” or “uncertainty”, “economic* or “economy”, and one
or more policy-relevant terms. Then, the raw EPU count is scaled by a measure of the
number of articles in the same newspaper, and each newspaper-level series is standardized
to the unit standard deviation prior to 2011. For the four European countries in our
sample, the country-level EPU index is the average across newspapers, and the index is
normalized to a mean of 100 prior to 2011. The original indices have monthly frequencies,
and we take the average in each year to match the annual variables in the Orbis database.
In the empirical analysis, we take the logarithm of the EPU index.

Figure [ plots the original monthly EPU for each country. It shows that the EPU
value increases during the 2007-2008 financial crisis, the 2011-2012 sovereign debt crisis
years, and the Brexit period. The country-level EPU index captures the uncertainty
from domestic economic policy. In the empirical analysis, we are also interested in the
comparison between the effect of domestic uncertainty and external uncertainty from the
US, which might drive global economic policy uncertainty, as well as the global uncer-
tainty. For this purpose, we use the US EPU index, financial uncertainty, macroeconomic
uncertainty, and real uncertainty for the US from |Jurado et al. (2015), the VIX index,
and the GDP-weighted average of national EPU indices for twenty Countrieﬂ

To control the macroeconomic aspects in each country, we use the GDP growth rate,
inflation, term structure, and stock market volatility. The GDP growth rate and inflation
are from the World Development Indicator (WDI). Term structure is calculated as the
difference between ten-year government bond yields and three-month inter-bank rate from
OECD. Stock market volatility is measured as the standard deviation of the daily return
of the country’s equity index for each year, and the price of the equity index is obtained
from Datastream.

Due to the common availability of data for firm debt maturity, innovation intensity,
and EPU, the sample in this study covers France for 1996-2010, Germany for 2003-2010,
Spain for 2001-2010 and Italy for 1997-2010. We have more than 3.5 million observations
for firm-level debt maturities until 2015, which are used when we do not control for the

innovation measurement. When we include innovation intensity and all other firm-level

(2016). The newspapers selected for each country are: Le Monde and Le Figaro for France, Handelsblatt
and Frankfurter Allgemeine Zeitung for Germany, Corriere Della Sera and La Repubblica for Italy. For
Spain, we use the index by |Ghirelli et al.| (2019) because they adopted the same methodology and covered
more newspapers, including El Pais, El Mundo’, La Vanguardia, ABC, Expansion,Cinco Dias and El
Economista.

10The twenty countries include Australia, Brazil, Canada, Chile, China, France, Germany, Greece,
India, Ireland, Italy, Japan, Mexico, the Netherlands, Russia, South Korea, Spain, Sweden, the United
Kingdom, and the United States.
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control variables, the number of observations is approximately 1.5 million. Table[2reports

the summary statistics of the key variables used in this paper.

3 Empirical Analysis

In this section, we first present the empirical methodology and estimation results in the
baseline analysis. After that, we provide two strategies to strengthen the causal relation-
ship running from economic policy uncertainty to corporate maturity structure. Finally,

we examine two underlying mechanisms through which EPU affects debt maturity.

3.1 Baseline Approach

The baseline empirical specification is shown in the following equation:

DebtStructure;jp = of + B1EPUy + B2 EPUy x Innovationjy + BsInnovation i
L0 X jre + Akt Y + 0 + 1 + €ijie

where 7, j, k and t refer to firm, industry, country and year, respectively. Besides, we
introduce «; and ; to control the firm and year fixed effects.

In Equation , the dependent variable DebtStructure;;,; is the corporate debt ma-
turity structure. As we have mentioned before, we have adopted four measurements to
provide detailed analysis of the relationship between debt maturity and EPU. To be-
gin with, we use the ratio of total debt to assets, which is also a common indicator for
corporate leverage. Then, we use its components of long-term and short-term debt to
test whether uncertainty leads to heterogeneous impacts on corporate debt with differ-
ent maturities. Finally, we use the share of long-term debt in the total debt to directly
capture the debt maturity structure. For each of these four indicators, we regress it on
the EPU index (FPUy), EPU interacted with innovation intensity, innovation intensity
(Innovationy), additional firm-level controls (Xjji), and time-varying macroeconomic
conditions (Yj;), with both the firm and year fixed effects controlled. More specifically,
EPUy; is the annual economic policy uncertainty indicator from Baker et al. (2016]).
Both DebtStructure;j, and EPUy, are expressed in natural logarithm form; thus, the
estimated coefficients can be interpreted as elasticity. Innovation;i is the sector-level
innovation intensity measurement. As described in Section [2] we use the citation index in
the baseline model and the other four indices in the robustness checks. X;;x; indicates an
array of firm characteristics, including firm size, tangibility, cash flow, sales growth, the
financial constraint SA index based on Hadlock and Pierce| (2010)), profitability, and tax

ratio. The choice of firm-level controls follows the conventional literature of the determi-
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nants of capital structure. In addition, Y}, indicates a list of country-level macroeconomic
variables, including the GDP growth rate, inflation, term structure, and stock market re-
turn volatility. We use firm and year two-way clustering in the estimation to account for
possible heteroskedasticity.

We are particularly interested in 8, and S, in equation [I, When the dependent vari-
able is one of the three variables of the debt-to-asset ratio, a negative and significant
[ indicates that increased EPU is associated with lower debt. If the negative impact
on long-term debt is greater than on short-term debt or if the coefficient is also signifi-
cantly negative when debt maturity is the dependent variable, then the results imply that
higher EPU is associated with shorter debt maturity. In addition, # examines whether
industry innovation intensity plays an important role in the relationship between EPU
and corporate maturity structure. Assuming that firms in the more innovation-intensive
sectors need more long-term debt (Lerner et al.|[2011)) to coordinate long-term R&D ex-
penses, which is not observable in Orbis and other firm-level balance sheet databasesE-],
the interaction term between EPU and innovation intensity can help us establish a causal
interpretation of the relationship between EPU and debt maturity, based on the idea of
exogenous financing demand used in |[Rajan and Zingales (1998)). Therefore, in our con-
text, a significant and negative [, would support the finding that higher economic policy
uncertainty causes shorter debt maturity.

It should be noted that when we use the ratio of long-term debt to total debt as the
dependent variable, we have also controlled for leverage and dealt with its endogeneity
issue. It has been an empirical convention since Stohs and Mauer| (1996) that debt
maturity regressions can be misspecified if leverage is not controlled. Because of the
joint determination of leverage and maturity, however, directly adding firm leverage to
the right-hand side of the debt maturity regression will result in endogeneity problem
and the possible estimation bias. Hence, we use the two-stage instrument variable (IV)
method: we run a regression of leverage in the first stage, and then use the predicted
leverage in the second stage when we implement debt maturity regression. Following the
literature (Dang 2011, Barclay et al. 2003, Datta et al.|2005, Brockman et al.|2010)), in
the first-stage regression, we use size, profitability, tangibility, non-debt tax shields as
possible determinants for corporate leverage. At the same time, we also control for firm
and year fixed effects. The first stage results are shown in Table [A2] After that, we
use the predicted leverage in the second-stage debt maturity regression. Among all the
control variables here, the non-debt tax shields, defined as the ratio of depreciation over

assets, is additionally added to validate the IV estimation.

1To our best knowledge, R&D information by maturity is not available in most databases, and the
missing observations of R&D alone is notorious in Compustat and Orbis.
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Existing studies do not provide an unambiguous expectation of the sign of leverage
in the debt maturity regression. On one hand, if the liquidity risk hypothesis is true, as
shown in Diamond and Verrecchia (1991) and Diamond (1993)), leverage and debt matu-
rity exhibit a positive relationship because short-term debt imposes high liquidity risk.
On the other hand, according to Myers (1977)), firms with higher growth opportunities
would shorten the debt maturity while using higher leverage to mitigate the underin-
vestment problem, then it indicates a negative relationship between leverage and debt
maturity. Our empirical findings tend to support the latter view and are in consistence
with the results in [Barclay et al.| (2003) and others.

As shown in Table [3| we gradually add the control variables into the regression. First,
we estimate without any controls except the variable of interest EPUj;, then we add
other controls except for the sector-level innovation intensity and its interaction with
EPU, and finally the full set of controls with a particular interest in the interaction term.
The results in the first two columns of each dependent variable demonstrate that the
explanatory power of EPU for the debt maturity structure is significant and stable across
various specifications. An increase in EPU is significantly associated with a reduction in
total debt, but the reduction is exclusively for long-term debt, as the impact on short-
term debt is insignificant. As a result, larger uncertainty is associated with a smaller
share of long-term debt in the total debt, i.e., shorter debt maturity. More specifically, a
1% increase in EPU is associated with a 0.22% decrease in the ratio of long term-debt-
to-assets ratio and a 0.08% decrease in debt maturity.

Then we add the interaction term between the sector innovation intensity and EPU, in
order to investigate whether there exist heterogeneous impacts due to the different needs
for long-term debt. Here we (reasonably) assume that firms in more innovation-intensive
sectors tend to rely more on long-term debt to finance its long-term R&D activities. As
a result, firms in those sectors should be more affected if EPU casually leads to less long-
term debt and shorter debt maturity. The results in columns (3) (6) (9) and (12) in Table
do support this casual interpretation by showing that the negative impacts of EPU on
debt maturity are stronger for firms in innovation-intensive industries. In contrast, there
is no such impact on the use of short-term debt. Moreover, as we can see from the table,
the estimated coefficient of innovation intensity is both statistically and economically
significant: a one-standard-deviation increase in innovation intensity enlarges the impacts
of EPU on debt maturity by 16%[1__7]. We visualize the results of column (12) in Figure ,
which plots the marginal effect of EPU on debt maturity at different innovation intensities,
along with a 95% confidence interval. This result demonstrates that EPU significantly

reduces debt maturity, and the negative impact of a 1% higher EPU increases with

121,06 x (—0.013)/(—0.082) = 16.8%
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increased innovation intensity:.

The coefficients on other controls are consistent with the existing literature. Large
firms are usually more diversified, have better reputations in debt markets, and face
lower information costs when borrowing. Therefore, large firms should have more debt
and longer debt maturity in their capital structures. For sale growth, [Flannery| (1986) and
Myers (1984)) predict that firms with higher growth option and investment opportunity
are likely to have lower leverage and use more short-term debt. According to the pecking
order theory, the debt is used to finance the deficit; thus, the cash flow would be negatively
associated with leverage. Based on the hypothesis that collateral supports debt and
tangible assets naturally serve as collateral, firms that have more tangible assets tend to
have more total debt, particularly long-term debt, and longer debt maturity"’] Firms
that are more financially constrained should find it more difficult to raise debt financing,
especially long-term debt financing. Therefore, the coefficient of financial constraint
should be negative. As for profitability, the trade-off theory predicts that profitable firms
should be more highly levered to offset corporate taxes. Additionally, in many asymmetric
information models, such as Ross (1977), profitable firms are predicted to have higher
leverage. But [Titman and Wessels (1988)) and [Fama and French| (2002) show that this is
not a common finding. Instead, the literature finds profits and leverage to be negatively
correlated, and we confirm this finding. The coefficient of tax ratio is negative because
the tax deduction would be higher for long-term debt according to the trade-off theory.
GDP growth relates to better expectation and easier borrowing condition, so the leverage
could be higher when GDP growth is higher. Higher inflation indicates more inflation
risk associated with long-term debt and suggests a negative impact on debt maturity. For
term structure, the tax benefits of long-term debt would be higher when the yield curve
is steeper, but the higher cost of longer-term debt would discourage long-term borrowing.

As to stock market volatility, if we interpret it as another measurement of uncer-
tainty, it should show the same sign as the EPU index by being positively correlated with
short-term debt and negatively correlated with long-term debt. Results show that it is
insignificant in most specifications, except positive for short-term debt. The insignifi-
cant coefficients may be explained by the advantage of EPU index in capturing policy
uncertainty, especially when we use the historical volatility instead of implied volatility
in the regression. Moreover, we show the time series of stock market volatility and EPU
for each sample country in Figure [ATl We can see that the two series do not completely

move in the same way and the timing for the peak of uncertainty is different based on

3However, according to Harris and Raviv| (1991), under the pecking order theory, one might expect
that firms with few tangible assets would have greater asymmetric information problems. Thus, firms
with few tangible assets will tend to accumulate more debt over time and become more highly levered,
then the coefficient of tangibility could be negative.
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stock market volatility and EPUFE]. Moreover, as we can see later, it shows a different
effect for small and large firms.

Finally, to account for the concern that EPU may show heterogeneous impacts that
depend on firm size, we perform the baseline regression separately for the subsamples of
small, medium, and large firms. Table {4] present the results by firm sizes. It shows that
the basic conclusion of the debt-maturity-shortening effect of EPU holds across firm sizes,
and the heterogeneous impact lies in the scale of the coefficient and the interactive role of
innovation intensity. First, the scale of impact of EPU increases with firm size. For small
firms, a 1% increase in EPU is associated with 0.23% decrease in long-term debt and
a reduction of 0.08% in debt maturity. The scale of the impact increases to 0.24% and
0.11% for medium-sized firms and 0.51% and 0.24% respectively for large firms. Besides,
the impact of EPU on short-term debt becomes significantly negative for large firms, but
as the reduction degree is smaller than that on long-term debt, so the overall effect on
debt maturity is still reducing. Second, the interaction term with innovation intensity
becomes insignificant, and its sign becomes positive in the large firm subsample. The
reason may be the more financing options for large firms, as we can see the coefficients of
cash flow are much weaker or insignificant for large firms, which suggests that the pecking
order of financing applies better for SMEs and large firms actually may use more equity

financing.

3.2 Causality Examination

To further establish causality, we identify firms with specific characteristics which would
cause them more likely to change debt maturity and then test whether these firms show

a stronger reduction in debt maturity with increasing EPU.

3.2.1 The Flexibility of Maturity Adjustment

First, we define a group of treated firms and show that the impact is stronger for the
treated group. Increased EPU will only show an effect on debt maturity for firms that
can flexibly change their debt maturity structure. If firms are not able to adjust their
debt structure, their response to higher EPU should be smaller or even insignificant.
Therefore, here we define the treated group as firms whose debt maturity structure can
be flexibly adjusted. Specifically, we calculate the standard deviation of each firm’s debt

maturity across years in our datasetFE] and define a dummy variable T'reated;. Treated;

4When we run cross country panel regression of EPU on stock market volatility with business cycle
variables and country and year fixed effects controlled, the coefficient is insignificantly negative.
15For this calculation, we require the firms appear more than five years in the data.
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equals 1 if the firm’s standard deviation of debt maturity is above the 20th percentildﬂ.
Otherwise, Treated; is 0. After that, we interact Treated; with EPU and innovation
intensity and estimate equation 2l The individual term of Treated; is absorbed in the
firm fixed effect.

DebtStructure;jie = ot + 1/ EPUy + B2t EPUy X Innovationji + Bs/Innovation i
+B4/EPUy x Treated; + s/ Innovationji, x Treated;
—|—ﬁ6/EPUkt X [nnovationjkt x Treated; + Fijkt/Xijkt + A Y + ol + Ve + €ijrt!

(2)

Table [5| presents the results for this exercise. In the odd columns, we only use the
interaction term between EPU and the treated dummy. The estimates of this interac-
tion term are significantly negative when the dependent variable is total debt, long-term
debt and short-term debt and insignificant when it is debt maturity. However, the scale
of reduction in short-term debt is weaker than the reduction in long-term debt, which
suggests that the treated firms have a stronger maturity-shortening impact when EPU
increases. The results of the full specification are shown in the even columns. The triple
interaction term confirms that the role of innovation intensity is also strengthened in
the treated group, which can be seen in Figure [0] by plotting the estimates in column
(8). The results show that innovation intensity plays no role in altering the marginal
effect of EPU on debt maturity for the control group, i.e., firms with an inflexible debt
maturity structure, but it strengthens the impacts of uncertainty for the treated group.
These results confirm the idea that firms with a flexible maturity structure react more
to changes in EPU than those without a flexible maturity structure. Such cross-sectional
difference indicates that there is a causal relationship running from increased economic

policy uncertainty to shorter corporate debt maturity.

3.2.2 The Deviation to Leverage Target

Second, to strengthen the causality interpretation of our finding, we additionally use
the characteristics of dynamic leverage adjustment. As we have concluded that EPU is
associated with the reduction in long-term debt and debt maturity, naturally, we would
expect that the firms above their leverage target and exceed the target by a larger extent
will be more affected and display larger reduction when hit by the uncertainty. If a firm is

far below the leverage target, the cost of backward adjustment in the long-run might be

16The choice of the cut-off is arbitrary here, we also use 10th, 40th and 50th percentile as the critical
value and the results do not change in quality.
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too high. Therefore, it is likely to react less to the same amount of changes in economic
uncertainty.

To identify the different impact of EPU on debt maturity for firms above and below
their leverage targets, we first need a proxy of leverage target. For this purpose, we
follow Denis and McKeon| (2012) and Harford et al.| (2009) to calculate a proxy for long-
run leverage target. Specifically, we use a double-sided Tobit model censored at 0 and 1

to estimate the following specification for each country-year:

Leverage;; = o + p1Size; 11 + BoTangibility; 1 + BsProfitability; 1+ )

BaMedianLeverage; 1 + €4

The choice of control variables follow |Frank and Goyal| (2009)), which documents that
the most reliable factors for firm leverage are median industry leverage, asset tangibility,
profitability, size, and expected inﬂationﬂ We can exclude expected inflation from the
model because it is uniform across all firms within each country-year. We use the pre-
dicted value of leverage as the leverage target Leverage*. There is a branch of literature
discussing the estimation of leverage target, however, as leverage target is not the main
focus in this paper, we leave the summary of the estimates of equation [3|in the appendix
(see Table . Then we calculate the deviation from leverage target as the difference be-
tween actual leverage Leverage; and leverage target Leverage*, and we define a dummy
of above target,, as 1 if the deviation is positive and as 0 if the deviation is negative.

By interacting the variables of above-target dummy and deviation from the target with
innovation intensity and EPU, we investigate whether the impact of increased uncertainty
decreases the leverage and debt maturity for above-target firms more than below-target
firms. Specifically, we replace the Treated; in equation [2] with the above target dummy
and deviation from leverage target, and are mostly interested in the coefficient of the
triple interaction term. Table [6] present the estimation results. The coefficient of the
triple interaction term is significantly negative when the dependent variables are long-
term debt or debt maturity, and insignificant or significantly positive when short-term
debt is the explained variable. Therefore, these results show that if the firm is above
its leverage target and is in the process of deleveraging, the reduction in debt maturity

resulted from increasing EPU is much higher than those below their leverage target.

17 Another important factor is the market-to-book ratio (M/B), but this variable is not available for
the unlisted firms in our sample.
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3.3 Transmission Channel

In this section, we investigate the underlying mechanisms of how EPU affects corporate
debt maturity. More specifically, we attempt to examine whether EPU reduces debt

maturity by reducing firm investment or steepening the term structure.

3.3.1 Investment as the Channel

There are two major issues with firm financing in corporate finance theory which have
implications for the role of investment in corporate debt maturity. First, the under-
investment or debt-overhang problem (Myers |1977) implies that firms with more growth
opportunities should use more short-term debt. The reason is the following. Such under-
investment problem is caused by the conflicts between stockholders and bondholders over
the exercises of firms’ investment opportunity set when the firms have more growth op-
tions. To control this conflict and to preserve financing flexibility as well as future ability
to invest, firms should lower its current leverage or rely more on short-term borrowing.
Second, the over-investment or free-cash-flow problem (Jensen||1986|) implies that firms
with few growth options should use more long-term borrowing. When firms generate
substantial cash flows but have few growth opportunities, these cash flows cannot be
reinvested profitably, and firms have to distribute the free cash flows to investors. Hence,
leverage and long-term debt can benefit these firms by limiting managerial discretion and
over-investing (Stulz/|1990, Hart and Moore|/1998)).

When EPU increases, the relative importance of under-investment problem, compared
to over-investment problem, increases, especially for the firms in innovation-intensive
sectors because they have higher growth opportunity. Moreover, the benefits of short-
term debt in mitigating the under-investment problem also increase when the whole
economy is highly uncertain(Johnson [2003). Therefore, the investment can be seen as
the first channel linking EPU and shorter debt maturity.

To test this investment channel, we interact EPU with three measurements of the de-
gree of sensitivity about investment decisions under uncertainty. First, we apply the asset
redeployability measurement developed by Kim and Kung (2016), which accounts for the
usability of assets within and across industries. As shown in Benmelech (2008)) that
debt maturity increases in asset salability, we expect that this relationship is strength-
ened when uncertainty increases. Second, we use the measurement of time-to-build from
Brooks| (2000), which collects the length of plant investment (number of months, and
we transformed into years) from newspapers and trade journal articles and shows that
the time-to-build explain approximately one-third of the variation in the persistence of

structures investment . We expect that firms with longer time-to-build are more in need
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of substantial and long-term investment, and thus more affected by the reduction in debt
maturity when uncertainty increases. Third, we use the investment intensity measure-
ment from Rajan and Zingales (1998) by calculating the ratio of capital expenditure
to net property, plant and equipmentlﬂ We expect the firms with higher investment
intensity more affected by the reduction in investment when uncertainty increases.

If the decreased investment is the channel towards shorter maturity, we would see
firms with lower redeployability, longer time-to-build and higher investment intensity to
have a larger reduction in debt maturity when EPU increases, and the results in Table[7]
confirms that. The coefficients of the interaction term between EPU and redeployability
are significantly positive when the dependent variable is long-term debt or debt maturity,
and the coefficients when interacting EPU with time-to-build and investment intensity
are significantly negative for long-term and debt maturity. A one standard deviation
increase in irreversibility(the opposite of redeployability) enlarges the reduction in long-
term debt from 1% increase in EPU by 2%, and a one standard deviation increase in

time-to-build and investment intensity enlarges the impact on shorter debt maturity by
22% and 38%.

3.3.2 Term Structure as the Channel

The second possible underlying mechanism is the term structure. In the literature, there
are increasing discussions about the impacts of uncertainty on the term structure and
generally conclude. One conclusion is that term structure steepens with uncertainty. For
instance, Miller| (1997)) find that political instability and polarization generate inflation
uncertainty, which causes the term structure to steepen and reduce the average maturity;
Bundick et al.| (2017) concludes that unexpected decline in the slope of implied volatility
leads to a significant decline in term premia for longer-term bond yields; Scheffel (2016])
document depressing government bond yields across the entire term structure following
a shock to political risk but the scale of reduction decreases with maturity.

There are three perspectives to link steepened term structure with debt maturity.
First, according to the cost of capital, a steepened term structure indicates that long-
term debt becomes more expensive than short-term debt, thus firms are more likely
to rely less on long-term borrowing. Second, the term structure can be considered a

credible signal of future economic performance. In this perspective, the increased term

18Tn line with the|Rajan and Zingales| (1998), we use data of U.S. firms over the 1980s from Compustat,
as the U.S. capital market is the most developed and listed large firms typically face the least financing
frictions. We first obtain the firm-year-level values for numerators and denominators. Then we sum
each of them over the years to get firm-level cross-sectional data and calculate the above three ratios.
Last, we use the industry median to summarize ratios across firms. By doing this, the fluctuation over
time is smoothed, and the outlier problem due to size difference across firms is relieved. Due to space
limitations, we refer the calculation details to Rajan and Zingales| (1998).
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spread would negatively affect leverage (Frank and Goyall 2009). Third, the corporate
finance trade-off theory generates an opposite prediction(Myers 1984, Shyam-Sunder and
Myers [1999). The tax benefits of long-term debt increase with term structure, and call
for more long-term debt and longer debt maturity(Brick and Ravid|/1991)).

In order to test whether term structure works as another channel through which eco-
nomic policy uncertainty causes shorter debt maturity, we first provide empirical evidence
to show that EPU does increase term spread. More specifically, we use the three-month
interbank rate and ten-year government bond rate to measure short-term and long-term
interest rate and use the difference between long-term and short-term rate as term spread.
Then we regress the three-term structure variables on EPU and other macroeconomic con-
trol variables including GDP growth, inflation, and capital flows. In addition, country
fixed effect and time trend are controlled in the estimation. In this test, we have covered
all 19 countries with both EPU and term structure data available. The results presented
in Table [§[show that higher EPU is associated with a significant increase in the long-term
interest rate and insignificant impact on the short-term interest rate, thus a steepened
term structure. Then we perform the firm-level debt maturity structure analysis by re-
placing the EPU with the predicted term structure from the above regression. From
Table [9], the EPU-predicted term structure shows a significant negative impact in reduc-
ing long-term debt and shortening debt maturity, regardless of whether the actual term
structure is controlled or not. This two-step analysis supports the interpretation that the
steepened term structure works as the mechanism behind uncertainty and shorter debt

maturity.

4 Discussion

In this section, we first discuss the role of US and global uncertainty and test whether and
how our results are driven by global uncertainty. Then we extend the current empirical
analysis to corporate cash holdings. In some aspect, corporate cash can be interpreted
as an asset with the shortest maturity. In this way, we can examine whether there is a
consistent change in the maturity from the asset side with our current finding of maturity

from the liability side.

4.1 The Role of US and Global Uncertainty

The existing literature on the impacts of economic policy uncertainty or political un-
certainty has mostly relied on US datasets. In this paper, the use of non-US data, i.e.,

firm-level data for Germany, France, Spain, and Italy, provides evidence outside the US,
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and it is one of our contributions to the current literature. However, one possible concern
is that the uncertainty in the US has a global impact. Therefore, it may be the US
economic policy uncertainty, instead of the domestic policy uncertainty, that drives the
changes in corporate debt maturity in these four European countries. In order to address
such issue, here we replace the domestic EPU in the baseline specification with the US or
global EPU indices and add the interaction term between US or global uncertainty and
sector innovation intensity. In addition to the US and global EPU index obtained from
Baker et al.| (2016), we also employ the financial uncertainty, macro uncertainty, and real
uncertainty indicators from |Jurado et al.| (2015), as well as the VIX index obtained from
Chicago Board Options Exchange (CBOE).

Table |10| reports the resultsF_g]. It shows that in most model specifications, we cannot
deter any significant impacts from the US and global policy uncertainty on corporate
maturity structure for firms in these European countries. These insignificant coefficients
suggest that it is the domestic EPU that drives the reduction in debt maturity. Besides,
following (Gulen and lon| (2015) and Phan et al| (2019)), which use the residual of the
regression of US EPU on Canadian EPU as a proxy for US policy uncertainty, we regress
the non-US EPU on US EPU to remove the spillover impact of global uncertainty and
use the residual to measure domestic EPU. To obtain the residual, we use the EPU
for our sample countries and regress them on the US EPU, VIX index, domestic GDP
growth, and stock market volatility, controlling country fixed effectsf?, Then, we take the
residual and use it as the proxy of domestic EPU and redo the baseline regression. Table
presents the results. It shows that our baseline findings remain and become stronger
when global uncertainty component is eliminated, as the innovation intensity has a larger
impact in enlarging the marginal effect of the increase in EPU on reducing debt maturity.

However, US and global uncertainty, especially the uncertainty arising from the trade
and tax policy, could significantly affect the firms that are highly dependent on the trade.
To test this, we use the ratio of import and export in the US or global trade to GDP
for each country-industry-year to proxy the dependence on US or global tradd’] We
first obtain the HS six-digit level data from UN COMTRADE and then aggregate the
product-level statistics to industry level. We have four trade intensity measurements:
US import to GDP ratio, US export to GDP ratio, global import to GDP ratio and
global export to GDP ratio. Then we interact each trade intensity indicator with the US
or global uncertainty measurement. Here we are in particularly interested in the trade
and tax-related EPU, so we employ the overall US EPU, global EPU, as well as the
sub-categorical EPU in trade and tax. The results are presented in Table

9The term of US EPU alone does not appear in the regression because it is invariant across firms.
20The results of this regression is shown in Table
21 Orbis database does not have high-quality data on firm-level export or import activities.
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It shows that when US or global uncertainty increases, for these firms more dependent
on the US or global exports, they would reduce more on the use of long-term debt. In
contrast, for firms more dependent on the US or global imports, they would be less
negatively affected by external uncertainty. This result is very intuitive because if a firm
relies more on export, then the firm will be more affected by the external environment
rather than domestic macroeconomic conditions. In contrast, if a firm relies more on
imports, then the firm will be more affected by the domestic economic environment

rather than global macroeconomy.

4.2 EPU and Corporate Cash Holdings

According to maturity matching theory (Stohs and Mauer|1996)), if there is a decrease in
asset maturity because of increased uncertainty, it is expected to lower the debt maturity
on the liability side, and vice versa. Thus, we are interested in examining whether EPU is
associated with shortened asset maturity, either caused by decreasing long-term assets or
increasing short-term assets. However, we do not observe the maturity structure of firms’
assets in our dataset, and it is challenging to obtain this information from other available
databases. However, we can observe firms’ cash holdings, which are the most liquid asset
and the asset with the shortest maturity. Therefore, we use the ratio of cash holdings
to assets as a proxy of asset maturity, with higher cash holdings indicating shorter asset
maturity, to replace debt maturity as the dependent variable in the baseline specification.

The results are shown in Table [I3] We find that EPU has a positive and significant
impact on firm cash holdings, which is consistent with the recent evidence in the literature
(Xu et al. 2016, |Demir and Ersan|2017, [Phan et al.|2019). Specifically, a 1% increase in
EPU is associated with a 0.14% increase in firm cash holdings. The negative coefficient
of the interaction term between EPU and innovation intensity shows that the increase
in cash holdings is smaller for firms in sectors with higher innovation intensity, but the
overall impact of EPU is still significantly positive. This might be explained by the
smaller managerial conservatism of the firms in innovation-intensive industries or the
fact that they are less likely to disinvest when uncertainty increases because R&D tends
to be long-term and cannot be quickly reserved; meanwhile, these firms are less able
to borrow long-term debt, so they expend the accumulated cash holdings during the
uncertain period. Overall, the findings of increased cash holdings, which imply a shorter
asset maturity, from higher economic policy uncertainty is consistent with our finding

that uncertainty leads to shorter debt maturity.
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5 Robustness Check

We conduct several robustness checks and a placebo test. First, we use lagged economic
policy uncertainty instead of the contemporaneous one and the pre-crisis subsample, to
alleviate the concern on possible endogeneity and to show that the inclusion of financial
turmoil does not drive our results. Second, we use alternative measurements of industry
innovation intensity to confirm that our particular choice of indicators does not drive our
empirical results. Third, we use the levels of total debt and long-term and short-term
debt instead of their ratios to assets as the dependent variables. Fourth, we include more
control variables such as political election and natural disaster shocks in the regression.
Finally, we conduct a placebo test by using the forged EPU of other economies or mixing
up the EPU of our four sample countries. All the tests confirm our main findings that
economic policy uncertainty does cause shorter corporate debt maturity.

First, we exclude the financial crisis years to mitigate the shocks on debt maturity from
the economic downturn, which are usually accompanied by higher EPU. Additionally,
some studies use the lagged term of EPU as the explanatory variable. Although we
believe that the adjustment of the debt structure is within the current stage, especially
when we use annual data, we still perform this robustness check and show the results
using the lagged term for the pre-crisis period®? in Table |14 Compared with the baseline
results in Table [3| the results here are even stronger, as the scale of the coefficients is
even larger, and the impact on short-term debt becomes significantly positive. With this
model specification, a 1% increase in EPU in the last period is significantly associated
with a 0.47% decrease in long-term debt, a 0.38% increase in short-term debt and a 0.28%
decrease in debt maturity.

Second, we use alternative measures as our proxy for the industry-level innovation
intensity. Originality;,; and Generality;y; reflect the fundamental importance of the
innovation being patented and the distribution of the citation. Higher Originality;
indicates that the innovation in this industry is more independent and novel, while higher
Generality;, indicates that the innovation activities can be more applicable and valuable
for other industries. Besides, the patent number data is from the EPO to mitigate the
concern of European firms mainly filing patents in European patent office, and the human
capital intensity is to capture the investment in skilled labors for each industry. Table
[[5hnd [16] present the results using these measurements instead of the general citation
indicator to interact with EPU. Again, the main findings remain that higher EPU is

associated with a significant reduction in long-term debt and debt maturity, and the

22Based on the financial crisis database from Laeven and Valencial (2013), the crisis year is 2008 for
all the countries, so we use the years before 2008 as the pre-crisis period. The results using lagged EPU
for the full periods are shown in Table
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shortened maturity is more substantial in more innovation-intensive industries.

Third, we use the logarithm of debt levels to replace the debt-to-assets ratios as the
dependent variable to test the impact of EPU on the amount of total debt, long-term
debt, and short-term debt. Table|[17|shows the results. Generally speaking, the estimated
coefficients here are similar to those in the baseline results. On average, a 1% increase in
EPU is associated with a 0.14% decrease in the total debt amount and a 0.20% decrease
in the long-term debt amount, and there is no significant change in the short-term debt
amount. Additionally, the negative impacts on total and long-term debt are stronger for
firms in more innovation-intensive industries.

Fourth, we add additional control variables of political election and the shock of
natural disaster. The variable Flection is a dummy variable. It equals one if a country
has a parliamentary, presidential or general election in that year. Otherwise, it is zero.
Natural disaster shock data are from Baker and Bloom|(2013)), who construct them based
on the number and scale of damage caused by extreme weather events such as droughts,
earthquakes, epidemics, floods, extreme temperatures, insect infestations, avalanches,
landslides, storms, volcanoes, fires and hurricanes for each country-year. We control
political and natural disaster shocks to mitigate the concern of omitted variables and the
endogeneity of economic policy uncertainty. Table shows that political and natural
uncertainties are not driving the results, and the baseline findings remain to hold in the
data.

Finally, we conduct a placebo test by using the falsified EPU index for each country.
We construct three sets of falsified EPU: using the EPU of Asian countries (China,
South Korea, Japan and Singapore), using the EPU of Latin American countries (Mexico,
Colombia, Chile and Brazil), and using the mixed EPU within the four sample countries.
Table [19 shows the results from one of the combinationd®l All variables of interest
become insignificant using these falsified EPU values. These results indicate that it is the

actual domestic economic policy uncertainty that is decreasing corporate debt maturity.

6 Conclusion

This paper examines whether and how economic policy uncertainty affects corporate
debt maturity structure. Our baseline result shows that a 1% increase in economic policy

uncertainty is associated with a 0.22% decrease in long-term debt and a 0.08% decrease in

23We report the results from one combination of the falsified EPU in this table. Specifically, we use
the EPU of China for Germany, Japan for France, Singapore for Italy and South Korea for Spain in
columns(1)-(2); we use the EPU of Colombia for Germany, Chile for France, Mexico for Italy and Brazil
for Spain in columns (3)-(4); and the EPU of Italy for Germany, Spain for France, France for Italy and
Germany for Spain in columns (5)-(6). Other combinations of forged EPU also show insignificant effect.
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debt maturity. The impacts of economic policy uncertainty on shortened debt maturity
are stronger for innovation-intensive firms, for firms with higher flexibility in changing
debt maturity, and also for firms that are above their leverage targets. Besides, we identify
that the impact of economic policy uncertainty may work through reduced investment and
steeper term structure. Furthermore, it is domestic uncertainty that drives the results,
but the US and global uncertainty affects firms that are dependent on exports.

This study has important policy implications. By lowering debt maturity, economic
policy uncertainty is particularly harmful to innovation-intensive firms, which are essential
for a country’s long-term economic development. Besides, the prevalence of short-term
borrowing also hurts financial stability. Therefore, regulators should closely monitor the
reduction in debt maturity during episodes of high uncertainty, especially for firms in
innovation-intensive industries, to prevent a deterioration in financial stability and long-

term economic growth.
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Figure 1: EPU and Loan Maturity: Aggregate Data for Germany

Note: The aggregate loan maturity is calculated as the share of loans with long-term original maturity (over 1 year) in
total loans. The data is from the European Central Bank Statistical Data Warehouse. For economic policy uncertainty, we

use the index constructed using the text-analysis method of |Baker et al.
its quarterly average in this figure.

. The original EPU is monthly and we use
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Figure 2: The Importance of SMEs In Europe and the Four Sample Countries

Note: This figure plots the share of small, medium and large firms in the number of firms, total employment and total
value added in the economies of EU28, Germany, France, Italy and Spain in the year of 2015. The data source is Eurostat.
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Figure 3: Share of R&D Expenditures By SMEs

Note: This figure plots the time series of the share of R&D expenditures by SMEs in Germany, France, Italy and Spain
from 1999-2016. The data source is Eurostat.
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Figure 4: EPU Across Years

Note: This figure plots the time series of EPU from 1990-2015, while the period is shorter in the empirical analysis due to

the availability of other databases.
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Figure 5: Estimated Marginal Effect of EPU on Debt Maturity

Note: This figure shows the estimated marginal effect of a 1% increase in EPU on debt maturity at different innovation
intensity. The blue solid line shows the point estimates, and the blue dashed lines show the 95% confidence interval of the

estimates.
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Figure 6: Estimated Marginal Effect of EPU on Debt Maturity: By Treated Group

Note: This figure shows the estimated marginal effect of a 1% increase in EPU on debt maturity at different innovation
intensity. The blue solid line shows the point estimates for the untreated group, which is defined as the firms whose standard
deviation of debt maturity is below the 20th percentile. The blue dashed lines show the 95% confidence interval of the
estimates for the untreated group. The red solid line shows the point estimates for the treated group, which is defined
as the firms whose standard deviation of debt maturity is above the 20th percentile. The red dashed lines show the 95%

confidence interval of the estimates for the treated group.
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Table 1: Summary Statistics: Firm-level TFP By Country

Sector Innovation-Citation  Innovation-Originality Innovation-Generality Ln(EPO Patent) Human Capital Intensity

(ISIC Rev. 4 Sector Code) Mean (Std.Dev.) Mean (Std.Dev.) Mean (Std.Dev.)  Mean (Std.Dev.) Mean

Agriculture, forestry and fishing 0.0009 0.0047 0.0036 0.071

(D01T03) (0.0023) (0.0202) (0.0157)

Mining and quarrying 0.1489 0.5943 0.4360 0.141

(D05T09) (0.2675) (1.0200) (0.8182)

Food products, beverages and tobacco 0.0679 0.3696 0.2642 0.125

(D10T12) (0.1075) (0.6238) (0.5125)

Textiles, wearing apparel, leather and related products 0.0509 0.2250 0.1923 0.119

(D13T15) (0. (0.4314) (0.3886)

Wood and paper products, and printing 1.0196 0.7519 0.132

(D16T18) (0.5554) (1.8783) (1.6271)

Chemical, rubber, plastics, fuel products and other non-metallic mineral products 1.6208 5.6266 3.8882 0.139

(D19T23) (2.7379) (7.9126) (6.1439)

Basic metals and fabricated metal products, except machinery and equipment 0.1975 1.0827 0.7775 0.128

(D24T25) (0.3265) (1.8036) (1.4557)

Electrical, clectronic and optical equipment 26091 6.5037 4.7589 0.145

(D26T27) (3.8336) (8.2066) (6.6496)

Machinery and equipment 10125 31634 24444 0.134

(D28) (1.6464) (4.4139) (3.6801)

Transport equipment 1.3301 5.1376 3.8546 0.135

(D29T30) (2.6943) (6.1049) (5.0657)

Furniture; other manufacturing; repair and installation of machinery and equipment 1.8045 5.1773 3.6278 0.123

(D31T33) (2.6156) (7.6803) (6.1461)

Electricity, gas, steam, water supply 0.0096 0.0354 0.0234 0.213

(D35T39) (0.0183) (0.0566) (0.0399)

Construction 0.1207 0.2379 0.1621 1465 0.099

(D41T43) (0.2194) (0.4380) (0.3476) (0.588)

Wholesale and retail trade, repair of motor vehicles and motorcycles 0.0375 0.1421 0.1042 0.141

(D45T47) (0.0730) (0.2746) (0.2268)

Transport and Storage 0.0049 0.0167 0.0114

D49T53 (0.0084) (0.0266) (0.0220)

Accommodation and food service activities 0.0067 0.0235 0.0169 0.090

D55TD56 (0.0105) (0.0477) (0.0406)

Information and communication 0.2858 0.5584 0.3789 3235 0.155

(D58T63) (0.3921) (0.6906) (0.5648) (0.800)

Administrative and support service activities 0.0264 0.0887 0.0628 0.374

(D68TS3) (0.0410) (0.1638) (0.1273)

Public administration and defence; compulsory social security 0.0002 0.0008 0.0009 0.327

(D84) (0.0003) (0.0015) (0.0017)

Education 0.0004 0.0019 0.0014 0.570

(D85) (0.0009) (0.0108) (0.0086)

Human health and social work activities 0.0046 0.0084 0.0063 0.352

(DSGTSS) (0.0082) (0.0153) (0.0129)

Arts, entertainment and recreation 0.3256 0.4078 0.2844 0.207

(D90T99) (0.4797) (0.6534) (0.5012)

Total 0.257 0.7890 0.5639 4.868 0.162
(1.0598) (2.9541) (2.2858) (1.299) (0.092)
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Table 2: Summary Statistics

Mean Standard Deviation — Min Max N
Total Debt 1.01 2.30 0.01 22.54 3463267
Debt Maturity 55.15 27.72 1.31 99.89 3462904
Short-term Debt 0.44 1.06 0.00 9.83 3463066
Long-term Debt 0.51 1.26 0.00 13.30 3463358
Ln(Total Debt) -1.39 1.71 -5.24 3.12 3463270
Ln(Debt Maturity) 3.75 0.93 -13.26 4.61 3533536
Ln(Short Debt) -2.57 2.02 -8.97 2.29 3463075
Ln(Long Debt) -2.24 1.85 -6.99 2.59 3463358
Total Asset 4.19 10.99 0.02  271.74 3533536
Leverage 0.28 0.19 0.01 0.84 3462948
Short Debt/Asset 0.12 0.11 0.00 0.54 3462912
Long Debt/Asset 0.16 0.15 0.00 0.74 3462922
Size 0.22 1.50 -4.04 5.60 3533536
Sale Growth 0.02 0.42 -15.13  16.57 3533536
Cash Flow 0.08 0.74 -253.22  430.21 3533536
Tangibility 0.25 0.23 0.00 1.00 3533536
SA Index 6.65 1.18 0.27 9.08 3533536
Profitability 0.06 0.09 -0.21 0.49 3462485
Tax Ratio 0.27 0.46 -2.66 3.64 3461611
Treated 0.80 0.40 0.00 1.00 1960973
Above Leverage Target 0.46 0.50 0.00 1.00 2047260
Deviation from Leverage Target -0.00 0.17 -0.51 0.76 2047260
Innnovation Intensity-Citation 0.26 1.06 0.00 21.86 1854967
Innnovation Intensity-Originality — 0.80 2.97 0.00 36.71 1854967
Innnovation Intensity-Generality — 0.57 2.30 0.00 33.17 1854967
LN(EPO Patent Number) 4.87 1.30 -0.12 8.87 1240532
Human Capital Intensity 0.16 0.09 0.07 0.57 3365089
Redeployability 0.44 0.11 0.07 0.73 3029564
Time-to-Build 2.37 1.06 1.08 7.17 1602197
Investment Intensity 0.21 0.05 0.10 0.34 3532866
Global Trade Intensity 2.68 4.19 0.00 29.72 1504389
Global Import Intensity 1.32 1.96 0.00 12.51 1504389
Global Export Intensity 1.36 2.31 0.00 17.34 1504389
US Trade Intensity 0.16 0.35 0.00 3.04 1504389
US Import Intensity 0.07 0.17 0.00 1.42 1504389
US Export Intensity 0.09 0.19 0.00 1.87 1504389
EPU 140.99 50.92 37.60 279.15 3533536
Ln(EPU) 4.88 0.36 3.63 5.63 3533536
US EPU 120.34 31.36 67.14  157.98 3533536
Ln(US EPU) 4.75 0.29 4.21 5.06 3533536
US Financial Uncertainty 0.92 0.18 0.68 1.22 3533536
Ln(US Financial Uncertainty) -0.11 0.19 -0.38 0.20 3533536
US Macro Uncertainty 0.69 0.10 0.57 0.89 3533536
Ln(US Macro Uncertainty) -0.38 0.14 -0.57  -0.12 3533536
US Real Uncertainty 0.64 0.05 0.57 0.73 3533536
Ln(US Real Uncertainty) -0.44 0.07 -0.56  -0.31 3533536
VIX 20.52 7.63 11.56  40.00 3533536
Ln(VIX) 2.96 0.33 245 3.69 3533536
GDP Growth 0.32 2.15 -5.57 417 3533536
Inflation 1.64 1.17 -0.50 4.08 3533536
Term Structure 2.08 1.55 -0.65 5.28 3533536
Stock Market Volatility 1.47 0.51 0.63 2.53 3533536
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Table 3: Baseline Results: EPU and Corporate Debt Maturity Structure

Note: This table presents the estimation results from the regression of debt structure or maturity variables on EPU, EPU
interacted with innovation intensity and the control variables. The dependent variable is the ratio of total debt to total
assets (leverage) in columns (1)-(3), the ratio of long-term debt to total assets in columns (4)-(6), the ratio of short-
term debt to total assets in columns (7)-(9), and the debt maturity defined as the ratio of long-term debt to total debt
in columns (10)-(12). EPU is the economic policy uncertainty index using the methodology in

innovation intensity is the number of forward patents citing the patents in this industry. Firm size is the logarithm of total

assets, sale growth is the difference in log sales in the current year and previous year, cash flow is the sum of the profit
for period and depreciation divided by total assets, tangibility is the ratio of tangible fixed assets to total assets, the SA

index is the proxy of financial constraint based on firm size and age (Hadlock and Pierce/[2010)), profitability is the earnings

before interest and taxes over assets, tax ratio is the ratio of tax over profits or loss before taxes, GDP growth is the annual
GDP growth rate, inflation is the annual change of consumer price index, term structure is the difference between ten-year
government bond yields and three-month inter-bank rate, stock market volatility is the standard deviation of the daily
return of the country’s equity index. In the debt maturity regression, we adopt the IV method to estimate leverage in the
first stage using size, profitability, tangibility, non-debt tax shields and then use the predicted leverage in the second stage.
Non-debt tax shield is the ratio of depreciation over assets. We control firm and year fixed effects and cluster standard

errors at firm-year level.

Ln(Total Debt/Asset) Ln(Long-term Debt/Asset) Ln(Short-term Debt/Asset) Ln(Debt Maturity)

(1) @ ®) () ) ©) @ ®) ©) (10) (1) (12)
Ln(EPU) -0.194**  -0.145"*  -0.138"*  -0.309"*  -0.216"* -0.221* -0.086 -0.076 -0.026 -0.115* -0.090* -0.082*
(0.000) (0.000) (0.007) (0.000) (0.004) (0.031) (0.288) (0.298) (0.539) (0.029) (0.079) (0.100)
Ln(EPU) x Innnovation Intensity -0.006 -0.018* 0.005 -0.013*
(0.204) (0.080) (0.567) (0.079)
Innnovation Intensity 0.028 0.079* -0.018 0.052*
(0.150) (0.073) (0.627) (0.090)
Size 0.246"** 0.288*** 0.349* 0.422%* 0.162* 0.146*** 0.871%* 0.427*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.058)
Sale Growth -0.007***  -0.011** -0.001 -0.016** -0.016** -0.004 0.007 -0.004
(0.000) (0.005) (0.798) (0.026) (0.000) (0.431) (0.103) (0.516)
Cash Flow -0.210* -0.2627** -0.170* -0.181** -0.223** -0.330"* 0.132%** 0.123***
(0.013) (0.001) (0.015) (0.001) (0.022) (0.002) (0.001) (0.002)
Tangibility 1.268"* 1.220"* 2.445** 2.625** 0.359** 0.229*** 4.818** 2.808**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) (0.014)
SA Index -0.074*  -0.113** -0.087%*  -0.172"** -0.091** -0.052* -0.012 -0.061*
(0.000) (0.000) (0.009) (0.002) (0.000) (0.040) (0.539) (0.018)
Profitability -0.697*  -0.782" -0.474%*  -0.564* -0.966**  -1.026"* -2.907"* -0.979
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.262)
Tax Ratio -0.006***  -0.005*** -0.0117** -0.006** -0.003* -0.005*** -0.004* -0.000
(0.000) (0.000) (0.000) (0.032) (0.068) (0.009) (0.029) (0.824)
GDP Growth 0.009** 0.001 -0.010 0.011 0.030*** -0.030** -0.018"** 0.010
(0.018) (0.862) (0.139) (0.483) (0.000) (0.013) (0.001) (0.293)
Inflation -0.016** 0.008 -0.087* -0.045* 0.058" 0.073*** -0.064*  -0.053"*
(0.041) (0.474) (0.000) (0.082) (0.025) (0.001) (0.003) (0.003)
Term Structure 0.025*** 0.081*** 0.037%* 0.070 0.008 0.135"** 0.006 -0.013
(0.001) (0.001) (0.005) (0.119) (0.485) (0.005) (0.423) (0.665)
Stock Market Volatility 0.019 -0.023 -0.029 0.069 0.079* -0.135 -0.030 0.095
(0.458) (0.703) (0.594) (0.592) (0.071) (0.158) (0.431) (0.183)
Leverage -16.514** -6.302
(0.000) (0.180)
Constant -0.648"*  -0.783*** -0.610* -0.940%*  -1.383** -1.167* -2.365"* 2113 -2.305"** 4.313"* 7.708"* 5.444*
(0.000) (0.001) (0.074) (0.004) (0.002) (0.067) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 3225868 3084537 1519357 3225868 3084537 1519357 3225868 3084537 1519357 3225868 2981827 1481887
Adjusted R2 0.718 0.735 0.769 0.603 0.627 0.651 0.590 0.594 0.624 0.487 0.499 0.528
Firm FE YES YES YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES YES YES
Controls NO YES YES NO YES YES NO YES YES NO YES YES
Clustering Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year

p-values in parentheses

*p <01, % p<0.05, " p <001
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Table 5: Causality: EPU Interacted with Treated Group

Note: This table presents the estimation results from the regression of debt structure or maturity variables on EPU, the full
interaction terms between EPU, the treated dummy, and the innovation intensity, and the control variables. The dependent
variable is the ratio of total debt to total assets (leverage) in columns (1)-(2), the ratio of long-term debt to total assets in
columns (3)-(4), the ratio of short-term debt to total assets in columns (5)-(6), and the debt maturity defined as the ratio
of long-term debt to total debt in columns (7)-(8). EPU is the economic policy uncertainty index using the methodology in
, the innovation intensity is the number of forward patents citing the patents in this industry, and the
dummy of treated firm takes the value of one if the standard deviation of its debt maturity across all years is above the
20th percentile. Firm size is the logarithm of total assets, sale growth is the difference in log sales in the current year and
previous year, cash flow is the sum of the profit for period and depreciation divided by total assets, tangibility is the ratio
of tangible fixed assets to total assets, the SA index is the proxy of financial constraint based on firm size and age
, profitability is the earnings before interest and taxes over assets, tax ratio is the ratio of tax over profits
or loss before taxes, GDP growth is the annual GDP growth rate, inflation is the annual change of consumer price index,
term structure is the difference between ten-year government bond yields and three-month inter-bank rate, stock market
volatility is the standard deviation of the daily return of the country’s equity index. In the debt maturity regression, we
adopt the IV method to estimate leverage in the first stage using size, profitability, tangibility, non-debt tax shields and
then use the predicted leverage in the second stage. Non-debt tax shield is the ratio of depreciation over assets. We control

firm and year fixed effects and cluster standard errors at firm-year level.

Ln(Total Debt/Asset) Ln(Long-term Debt/Asset) Ln(Short-term Debt/Asset) — Ln(Debt Maturity)
m 2 ®3) “) ©) (6) Q) ®)

Ln(EPU) -0.081 -0.079 -0.139 -0.131 0.046 0.051 -0.058 -0.068
(0.131) (0.145) (0.186) (0.217) (0.268) (0.246) (0.280) (0.157)
Ln(EPU)x Treated -0.055*  -0.054"*  -0.072"** -0.067+** -0.052** -0.062** -0.015 -0.035*
(0.001) (0.001) (0.001) (0.002) (0.038) (0.011) (0.305) (0.062)

Ln(EPU)x Innovation Intensity -0.012 -0.010 -0.032* -0.003
(0.228) (0.413) (0.082) (0.206)

Treated x Innnovation Intensity -0.025 0.065 -0.189 0.066*
(0.572) (0.256) (0.100) (0.090)
Ln(EPU) x Innovation Intensity x Treated 0.007 -0.014 0.042 -0.017*
(0.464) (0.280) (0.105) (0.065)

Innnovation Intensity 0.004 0.051 0.000 0.042 0.004 0.150* -0.004 0.015
(0.100) (0.257) (0.918) (0.453) (0.297) (0.076) (0.200) (0.207)

Size 0.284*** 0.284*** 0.415* 0.415%* 0.143* 0.143* 0.251 0.243
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.270) (0.306)

Sale Growth -0.011**  -0.011* -0.023** -0.023*** -0.008 -0.008 -0.011* -0.011
(0.009) (0.009) (0.010) (0.010) (0.215) (0.215) (0.060) (0.146)

Cash Flow -0.228* -0.228** -0.153** -0.152* -0.308** -0.308** 0.120** 0.120**
(0.014) (0.014) (0.015) (0.015) (0.018) (0.018) (0.040) (0.015)

Tangibility 1.084% 1.084%** 2.426™* 2,427+ 0.136** 0.135* 1.925% 1.926
(0.000) (0.000) (0.000) (0.000) (0.032) (0.032) (0.084) (0.102)

SA Index -0.082**  -0.082"** -0.130** -0.130* -0.019 -0.019 -0.047* -0.036
(0.005) (0.005) (0.018) (0.018) (0.505) (0.506) (0.100) (0.138)

Profitability <0914 -0.914™  -0.712"** -0.711%+* -1.168*** -1.168** -0.305 -0.306
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.736) (0.746)

Tax Ratio -0.003** -0.003** -0.002 -0.002 -0.003* -0.003* 0.001 0.001
(0.019) (0.018) (0.444) (0.436) (0.078) (0.076) (0.649) (0.622)

GDP Growth 0.001 0.001 0.010 0.010 -0.038** -0.038** 0.009 0.017
(0.910) (0.916) (0.577) (0.576) (0.014) (0.013) (0.445) (0.201)

Term Structure 0.087** 0.087** 0.095* 0.095* 0.137** 0.137* 0.005 -0.009
(0.001) (0.001) (0.097) (0.088) (0.018) (0.018) (0.880) (0.827)
Inflation 0.002 0.002 -0.060** -0.060** 0.054** 0.054** -0.063**  -0.062"*
(0.852) (0.865) (0.013) (0.012) (0.015) (0.015) (0.000) (0.001)

Stock Market Volatility -0.046 -0.045 0.035 0.038 -0.158 -0.159 0.085 0.139
(0.459) (0.464) (0.802) (0.782) (0.171) (0.167) (0.300) (0.138)

Leverage -2.586 -2.600
(0.591) (0.606)
Constant -0.825 -0.840" -1.530* -1.589** -2.542+ -2.528** 4.459" 4.4447
(0.028) (0.027) (0.033) (0.029) (0.000) (0.000) (0.002) (0.002)

Observations 965005 965005 965005 965005 965005 965005 947677 947677
Adjusted R2 0.748 0.748 0.621 0.621 0.607 0.607 0.517 0.517

Firm FE YES YES YES YES YES YES YES YES

Year FE YES YES YES YES YES YES YES YES

Controls YES YES YES YES YES YES YES YES

Clustering Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year

p-values in parentheses

*p< 0.1, p<0.05 " p<001
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Table 6: Causality: EPU Interacted with Deviation to Leverage Target

Note: This table presents the estimation results from the regression of debt structure or maturity variables on EPU, the full
interaction terms between EPU, the above leverage target dummy or the deviation to leverage target, and the innovation
intensity, and the control variables. The dependent variable is the ratio of total debt to total assets (leverage) in columns
(1)-(2), the ratio of long-term debt to total assets in columns (3)-(4), the ratio of short-term debt to total assets in columns
(5)-(6), and the debt maturity defined as the ratio of long-term debt to total debt in columns (7)-(8). EPU is the economic

policy uncertainty index using the methodology in |Baker et al.

patents citing the patents in this industry. We first estimate the long-term leverage target using the specification in equation

the innovation intensity is the number of forward

E and define the dummy of above leverage target if the actual leverage is above the long-run target, and calculate the
deviation to target as the difference between actual leverage and the long-run target. Firm size is the logarithm of total
assets, sale growth is the difference in log sales in the current year and previous year, cash flow is the sum of the profit
for period and depreciation divided by total assets, tangibility is the ratio of tangible fixed assets to total assets, the SA

index is the proxy of financial constraint based on firm size and age (Hadlock and Piercel[2010)), profitability is the earnings

before interest and taxes over assets, tax ratio is the ratio of tax over profits or loss before taxes, GDP growth is the annual
GDP growth rate, inflation is the annual change of consumer price index, term structure is the difference between ten-year
government bond yields and three-month inter-bank rate, stock market volatility is the standard deviation of the daily
return of the country’s equity index. In the debt maturity regression, we adopt the IV method to estimate leverage in the
first stage using size, profitability, tangibility, non-debt tax shields and then use the predicted leverage in the second stage.
Non-debt tax shield is the ratio of depreciation over assets. We control firm and year fixed effects and cluster standard
errors at firm-year level.

Ln(Total Debt/Assct)  Ln(Long-term Debt/Asset) Ln(Short-term Debt/Asset)  Lu(Debt Maturity)

) @ ®) ) ©) © 1) ®
Lu(EPU) 01597 00747 -0.224% 0116 0.070 0.025 -0.063 0.042
(0.003)  (0.092)  (0.038) (0.203) (0.100) (0.465) (0265)  (0.395)
Lu(EPU) x Above Leverage Target 0.152 0202 0.063" 0.048"
(0.000) (0.000) (0.026) (0.029)
Above Leverage Target -0.105 0317 0.234" -0.200°
(0.306) (0.080) (0.050) (0.052)
Inunovation Intensity x Above Leverage Target 0167 0.325° -0.000 0.148"
(0.001) (0.000) (0.992) (0.010)
Lu(EPU) x Inunovation Intensity x Above Leverage Target -0.038 0077 0.003 -0.036*
(0.001) (0.000) (0.778) (0.007)
Lu(EPU) x Deviation from Leverage Target 0.748" 1066 0.143" 0.312
(0.000) (0.000) (0.089) (0.003)
Deviation from Leverage Target 0.515 0.750 2,818 12717
(0.158) (0.314) (0.000) (0.006)
Innnovation Intensity x Deviation from Leverage Target 0607 1361 0377 0.745"
(0.004) (0.000) (0.067) (0.000)
Lu(EPU) x Innnovation Intensity x Deviation from Leverage Target -0.134° 0.316" 0104 -0.1807
(0.007) (0.000) (0.041) (0.000)
Lu(EPU) x Tnnnovation Intensity 0.007 -0.015° 0.017 -0.022 -0.008 -0.010 0.010 -0.007
(0361)  (0.062)  (0.248) (0.168) (0.500) (0.309) (0207)  (0.452)
Innnovation Intensity 0026 0073 0073 0.100 0.037 0.058 -0.044 0.025
(0.394)  (0.035)  (0.247) (0.141) (0.459) (0.179) (0.269)  (0.524)
Size 0171 0.030  0.288" 0.140° 0.069" -0.052 0.602°"  -0.561"
(0.000)  (0.013)  (0.000) (0.000) (0.006) (0.013) (0.008)  (0.014)
Sale Growth 0000 0035 -0.022° 0.014° 0.022° 0.052°+ 0.024%0.0227
(0.884)  (0.000)  (0.008) (0.074) (0.011) (0.000) (0.001)  (0.003)
Cash Flow S0.3367 0124 0137 0.344° -0.480"" -0.085° 0188 0214
(0.000)  (0.000)  (0.002) (0.000) (0.000) (0.055) (0.000)  (0.000)
Tangibility 0772 0531 2,195 1,938 -0.140" -0.330" 1928 -LT16°
(0.000)  (0.000)  (0.000) (0.000) (0.002) (0.000) (0.056)  (0.092)
SA Tndex 0.072%-0.079"* -0.096° -0.103" -0.042° -0.048° -0.024 -0.024
(0.005)  (0.000)  (0.060) (0.021) (0.073) (0.057) (0.423)  (0.410)
Profitability 04520 02480 0352 0136 -0.6747" 05017 20747 2780
(0.000)  (0.000)  (0.000) (0.000) (0.000) (0.000) (0.002)  (0.005)
Tax Ratio 20.001 0002 -0.000 0.003 0.000 0.003 -0.000 0.000
(0.420)  (0.002)  (0.945) (0.300) (0.883) (0.249) (0.973)  (0.981)
GDP Growth -0.002 -0.008 -0.013 -0.020° -0.025" -0.031 -0.012 -0.012
(0.764)  (0.115)  (0.258) (0.086) (0.006) (0.001) (0133)  (0.119)
Inflation -0.007 0.005 0111 0.100"" 0.063" 0.065" 0.106""  -0.106""
(0587)  (0.684)  (0.004) (0.003) (0.001) (0.002) (0.000)  (0.000)
Term Structure 0.032 0.026 0.038 0.032 0.082" 0.079* 0.005 0.004
(0.416)  (0.518)  (0.606) (0.669) (0.022) (0.028) (0.889)  (0.909)
Stock Market Volatility -0.024 -0.079 0.009 -0.048 -0.059 -0.104 0.040 0.037
0.770)  (0311)  (0.962) (0.784) (0.460) (0.185) (0.700)  (0.719)
Leverage 15415 14375

(0.003)  (0.006)

Constant 0.836"  -0.732% 1623 -1.603" -2.204° -1.979 0379 0.534
(0.020)  (0.013)  (0.022) (0.011) (0.000) (0.000) (0.709)  (0.605)

Obscrvations 731985 731985 731985 731985 731985 731985 719957 719957

Adjusted R2 0.844 0.921 0.680 0.723 0.661 0.684 0.570

Firm FE YES YES YES YES YES

Year FE YES YES YES YES

Controls YES YES YES YES

Clustering Firm-Year Firm-Year Firm-Year  Firm-Year  Firm-Year  Firm-Year

p-values in parentheses

S P01, p <005, p < 0.01

39



oy xer,

T (s v/

‘[9A9] IBOA-ULIY JB SIOIIS PIRPUE)S IDISN[D PUR S)09]J0 POXY IedA pUR WIY [OIJUO0D AN\
‘S1asse I9A0 uorjeIdaIdap Jo orpel ayj SI P[AIYs Xe) 1qap-uoN ‘oSe)s puodas oy} ur oferoaa] pajorpard aY) asn usay) pue Sp[aIYs Xeq jqap-uou ‘AyqiqiSue) ‘Ayiqejygord ‘ozrs Suisn afe)s 9sIy o) ur
o8eIaA0] 9reWII}Se 01 poyjawr AT a3 3dope am ‘uorssarfar £jranjewr 1qop aYy3 uj ‘xopur £3mba s £19unod oYy jJo winjar A[rep ayj Jo UOIIRIADD pIepurils 97} SI AJI[IIB[OA 1O}ILU }D0IS ‘91l JUR-IDIUT

YIUOW-921Y) PuR SP[OIA PUOQ JUSWUISAOS IRIA-US) USOMID] 9OUSIDYIP 97 SI 2INIONIIS WId) ‘Xopul 9011d Iownsuod Jo afueyd [enuUR 9Y7 SI UOIIRPUI ‘91l YImoid JO [enuue 9yl sI Y1mois Jd5H

‘soxe) 910J9(q sSO[ 10 s1yoId I9A0 X®] JO OI1RI 97 SI OIRI XB] ‘S19SS® I9A0 S9XB] PUR 1S9197Ul 910Joq sSuruies oY) st L31[iqeiygyoid AOMON_WUHGMQ pue &UOSU@I—V o8e pue ozIs WIIY UO Pase(q JUIeI}Suod

reueuy jo Axoid 9y} SI X9pul S 9Y3} ‘S}asse B0} 01 s39sse paxy o[qiSue) Jo orjer oYy st £31iqiSue) ‘sjosse (@109 Aq paprarp uorjerdardep pue porrad 10y 9goid oYy jJo wns oY} SI MO [sed ‘I1eak
snorasid pue 1esf JUSIIND 97} UI $9[es SO Ul 9OULISYIP o9 ST YIMoIF oes ‘sjosse [€103 jo wyjIIeSo] oyl ST 9z1s Wil ‘jo81e) uUni-Suo| oY) pue 95RISAS] [ENJOR USIMID] SDUSISYIP oY) se 193I1e) 09
uolyRIASD 93 93R[NO[ED pue ‘3081e) UNI-SUO[ oYY dr0qe ST oFeIoAS] [eNjOR oY) I joSre) aFelans] eaoqe Jo Awwnp oyj suyep pue [g uoryenbs ur uoresyreds oyj Sursn jeSre) eFelos] wrIe}-Suo|
o1[9 9jewI)sa 981y oA\ “AI1ysnpul siyjg ur sjusjed oYy Suryd sjusjed pIemIo] JO IOqUINU 9} ST AJISULIUI UOIYRAOUUT OYY ,EE ur £8o[opoyjew oy Suisn xopur Ajurerreoun Aorjod
oTwou029 9y} ST NJH A[9A1309dsoI 1qop [€10) 0} }qoP WLI9}-SUO[ JO OIJRI 9Y} S€ pauyep AJLINJeUW 1OP O} PUER $)9SSE [R10} O} 1P ULI9)-1I0YS ‘S}OsSSe [8)0} 01 4qop uwra}-Suol ‘(oSerons]) sjosse
1309 0} 3(op [€10) aIe so[qelieA juspuadop oY) ‘SOISIIOIDRICYD JUSUI)SOAUL JO AI0891eD [YdRd 10, E sore8uly pue ueley| uo peseq juowdinbe pue jue[d ‘Kyredord jou oy ainjipuadxoe [ejides
JO o1yel oY) SuIsn paje[NO[ed ST AJISUSIUT JUSUIISOAUT 9 pue AEE woay (s1eak jo requnu) juaurjsaaur jueld jo yiSus| oYy ST p[ing-o3-awiiy ayy ‘(§)-(1) suwnjod ur NJH Y1m pajdoerajur
pue paqoa3uoo st [910g) [Sunyy pue wiy| £&q padoeasp xopur A3i[iqeso[dopar josse oY, 'SO[qRLIBA [0I3UOD 9Y) PUE ‘A}ISUSIUL JUSWISIAUL pUE ‘p[ing-oj-owy ‘A3piqedo[dopss Surpn[oul suorsap
JUOUIISOAUT O} POJR[DI SOIISIIDGORIRYD [9AD[-AIJSNPUI YIIM PaJORIdUl NJH ‘(N JH U0 so[qerrea £}LINJeUW IO 9INIONIIS JOP JO UOISSOISOI 9} WOIJ S}[NSOI UOIRUIIISO oY) sjuosard o[qe) SIYJ, :9J0N

JUSUI)SOAU] :[ouuRy) UOISSTWISURIT, ) 9[qeL

40



Table 8: EPU and Term Structure

Note: This table presents the estimation results from the cross-country regression of short-term interest rate, long-term
interest rate and term structure on EPU, inflation, GDP growth and capital flows. Short-term interest rate is the three-
month inter-bank rate and long-term interest rate is the ten-year government bond yields, and term structure is the difference
between long-term and short-term interest rate. EPU is the economic policy uncertainty index using the methodology in
, GDP growth is the annual GDP growth rate, inflation is the annual change of consumer price index, and
capital flows are the ratio of net capital inflows to GDP. In this regression, we use all the available country-year observations
from 1982 to 2015 in 19 countries which have both the interest rate data and the EPU data, and control country fixed
effects and year trend.

(1) ) 3)

Short-term Interest Rate Long-term Interest Rate Term Structure

Ln(EPU) 0.219 0.481** 0.793***
(0.477) (0.027) (0.001)
Inflation 0.739*** 0.146*** -0.380***
(0.000) (0.009) (0.000)
GDP Growth -0.046 -0.256*** -0.190**
(0.293) (0.000) (0.014)
Capital Flow -0.031 -0.047 -0.049
(0.299) (0.237) (0.267)
Constant 8.692*** 10.787** -0.688
(0.000) (0.000) (0.509)
Observations 351 352 340
Adjusted R2 0.830 0.722 0.352
Trend YES YES YES
Country FE YES YES YES

p-values in parentheses

*p<0.1,* p<0.05 “* p< 0.0l
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Table 9: Transmission Channel: Term Structure

Note: This table presents the estimation results from the regression of debt structure or maturity variables on the EPU
predicted term structure, the EPU predicted term structure interacted with innovation intensity, and the control variables.
The dependent variable is the ratio of total debt to total assets (leverage) in columns (1)-(2), the ratio of long-term debt
to total assets in columns (3)-(4), the ratio of short-term debt to total assets in columns (5)-(6), and the debt maturity
defined as the ratio of long-term debt to total debt in columns (7)-(8). The EPU predicted term structure is the fitted
value of term structure based on the results in column (3) of Table the innovation intensity is the number of forward
patents citing the patents in this industry. Firm size is the logarithm of total assets, sale growth is the difference in log
sales in the current year and previous year, cash flow is the sum of the profit for period and depreciation divided by total
assets, tangibility is the ratio of tangible fixed assets to total assets, the SA index is the proxy of financial constraint

based on firm size and age (Hadlock and Pierce

tax ratio is the ratio of tax over profits or loss before taxes, GDP growth is the annual GDP growth rate, inflation is the

), profitability is the earnings before interest and taxes over assets,

annual change of consumer price index, actual term structure is the actual difference between ten-year government bond
yields and three-month inter-bank rate, stock market volatility is the standard deviation of the daily return of the country’s
equity index. In the debt maturity regression, we adopt the IV method to estimate leverage in the first stage using size,
profitability, tangibility, non-debt tax shields and then use the predicted leverage in the second stage. Non-debt tax shield

is the ratio of depreciation over assets. We control firm and year fixed effects and cluster standard errors at firm-year level.

Ln(Total Debt/Asset) Ln(Long-term Debt/Asset) Ln(Short-term Debt/Asset)  Ln(Debt Maturity)

)] @ ®3) “) ©) (©) M ®)

EPU Predicted Term Structure -0.204*  -0.181***  -0.309*** -0.291** -0.061 -0.020 -0.104* -0.109*
(0.000) (0.002) (0.003) (0.008) (0.291) (0.657) (0.056) (0.047)

EPU Predicted Term Structure x Innnovation Intensity — -0.003 -0.003 -0.007 -0.007 0.000 0.000 -0.004 -0.004
(0.274) (0.298) (0.275) (0.275) (0.947) (0.953) (0.340) (0.342)

Innnovation Intensity 0.009* 0.008 0.012 0.011 0.005 0.003 0.003 0.004
(0.070) (0.153) (0.287) (0.342) (0.605) (0.780) (0.685) (0.670)

Size 0.288"* 0.282%* 0.418** 0.413** 0.158"* 0.147 0.425* 0.432*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.044) (0.044)

Sale Growth -0.011%  -0.011** -0.016* -0.016** -0.005 -0.004 -0.003 -0.004
(0.006) (0.006) (0.029) (0.029) (0.337) (0.429) (0.482) (0.476)
Cash Flow -0.260*  -0.262**  -0.180"** -0.182%** -0.327% -0.330%** 0.122* 0.122*
(0.001) (0.001) (0.001) (0.001) (0.002) (0.002) (0.007) (0.008)
Tangibility 1.226** 1.219* 2.630** 2.625"* 0.243*** 0.230*** 2.822"* 2.848*
(0.000) (0.000) (0.000) (0.000) (0.001) (0.001) (0.008) (0.008)

SA Index -0.112**  -0.104**  -0.165"** -0.159** -0.067* -0.053* -0.054* -0.056**
(0.000) (0.000) (0.002) (0.002) (0.012) (0.034) (0.033) (0.027)

Profitability -0.781**  -0.780**  -0.562"** -0.561"* -1.027* -1.026*** -0.991 -1.012
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.231) (0.227)

Tax Ratio -0.005"  -0.005"* -0.006* -0.005** -0.006"** -0.005"** -0.000 -0.000
(0.000) (0.000) (0.027) (0.035) (0.005) (0.009) (0.905) (0.872)

GDP Growth -0.046"** -0.043* -0.063* -0.060* -0.041* -0.036* -0.017 -0.017
(0.008) (0.014) (0.070) (0.091) (0.058) (0.035) (0.404) (0.383)
Inflation -0.087"** -0.068* -0.182* -0.166** 0.029 0.064* -0.095"**  -0.099***
(0.001) (0.011) (0.001) (0.004) (0.386) (0.045) (0.002) (0.002)

Stock Market Volatility -0.008 -0.064 0.048 0.001 -0.039 -0.141 0.057 0.069
(0.877) (0.241) (0.639) (0.991) (0.701) (0.128) (0.362) (0.341)

Actual Term Structure 0.076*** 0.063 0.137*** -0.016
(0.000) (0.155) (0.005) (0.589)

Leverage -6.371 -6.483

(0.150) (0.148)

Constant -0.577 -0.718* -1.218* -1.335** -2.107 -2.360"** 5.374% 5.428"
(0.018) (0.008) (0.011) (0.008) (0.000) (0.000) (0.000) (0.000)
Observations 1519357 1519357 1519357 1519357 1519357 1519357 1481887 1481887
Adjusted R2 0.769 0.769 0.651 0.651 0.624 0.624 0.528 0.528
Firm FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES
Controls YES YES YES YES YES YES YES YES
Clustering Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year

p-values in parentheses

*p <01, % p<0.05** p<00l
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Table 10: Discussion: The Role of US and Global Uncertainty

Note: This table presents the estimation results from the regression of debt maturity on US or global EPU, US or global
EPU interacted with innovation intensity and the control variables. The dependent variable is the debt maturity defined as
the ratio of long-term debt to total debt. The US and Global EPU indices used in column (1) and (6) are the economic policy
uncertainty indices using the methodology in .The US financial uncertainty, macroeconomic uncertainty
and real uncertainty used in columns (2)-(4) are from W The VIX used in column (5) is the CBOE
volatility index to measure the stock market’s expectation of volatility implied by S&P 500 index options. Innovation

intensity is the number of forward patents citing the patents in this industry. Firm size is the logarithm of total assets, sale
growth is the difference in log sales in the current year and previous year, cash flow is the sum of the profit for period and
depreciation divided by total assets, tangibility is the ratio of tangible fixed assets to total assets, the SA index is the proxy

of financial constraint based on firm size and age (Hadlock and Pierce

and taxes over assets, tax ratio is the ratio of tax over profits or loss before taxes, GDP growth is the annual GDP growth

, profitability is the earnings before interest

rate, inflation is the annual change of consumer price index, term structure is the difference between ten-year government
bond yields and three-month inter-bank rate, stock market volatility is the standard deviation of the daily return of the
country’s equity index. In the debt maturity regression, we adopt the IV method to estimate leverage in the first stage
using size, profitability, tangibility, non-debt tax shields and then use the predicted leverage in the second stage. Non-debt
tax shield is the ratio of depreciation over assets. We control firm and year fixed effects and cluster standard errors at

firm-year level.

(1) 2) (3) (4) (5) (6)
Lu(Debt Maturity) Ln(Debt Maturity) Ln(Debt Maturity) Ln(Debt Maturity) Ln(Debt Maturity) Ln(Debt Maturity)
Lu(US EPU) x Innnovation Intensity 0.007

(0.206)

Ln(US Financial Uncertainty) x Innnovation Intensity 0014
(0.104)
Ln(US Macro Uncertainty) x Innnovation Intensity 0.025*
(0.081)
Ln(US Real Uncertainty) x Innnovation Intensity -0.030
(0.167)
L(VIX) x Tnnnovation Intensity 0.004
(0.338)
Ln(Global EPU) x Innnovation Intensity 0.008
(0.233)
Innnovation Intensity -0.036 -0.001 -0.014* -0.018 0.014 -0.040
(0.169) (0.690) (0.045) (0.120) (0.210) (0.197)
Size 0461 0461 0460 0460 0460 0.458"
(0.032) (0.032) (0.033) (0.033) (0.032) (0.035)
Sale Growth -0.004 -0.004 -0.004 -0.004 -0.004 -0.004
(0.445) (0.445) (0.441) (0.442) (0.444) (0.430)
Cash Flow 0.120" 0120 0120 0120 0120 0118
(0.007) (0.007) (0.007) (0.007) (0.007) (0.008)
Tangibility 2,932 2920 2923 2925 2925 2914
(0.006) (0.006) (0.007) (0.006) (0.006) (0.007)
SA Index -0.073% -0.073% -0.074% -0.073% -0.073% -0.074%
(0.012) (0.012) (0.011) (0.012) (0.011) (0.012)
Profitability 1075 1074 -1.068 -1.070 -1.070 -1.063
(0.196) (0.197) (0.201) (0.200) (0.199) (0.204)
Tax Ratio -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(0.690) (0.692) (0.687) (0.688) (0.690) (0.688)
GDP Growth 0.008 0.008 0.008 0.008 0.008 0.008
(0.292) (0.290) (0.209) (0.300) (0.207) (0.307)
Inflation -0.055%* -0.055%* -0.056"* -0.055** -0.055** -0.055**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
Term Structure 0.008 0.008 0.007 0.008 0.008 0.010
(0.745) (0.747) (0.775) (0.766) (0.761) (0.694)
Stock Market Volatility 0.072 0.073 0.072 0.072 0.073 0.070
(0.271) (0.263) (0.272) (0.274) (0.268) (0.284)
Leverage -6.839 -6.829 -6.799 -6.807 -6.810 ~6.761
(0.124) (0.125) (0.128) (0.127) (0.127) (0.132)
Constant 5272 5.268" 5260 5.270° 5267 5.264°
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 1481887 1481887 1481887 1481887 1481887 1475150
Adjusted R2 0.528 0.528 0.528 0.528 0.529
Firm FE YES YES YES YES
Year FE YES YES YES YES YES
Controls YES YES YES YES YES
Clustering Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year

p-values in parentheses

*p <017 p<0.05, 7 p < 0.01
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Table 11: Discussion: Residual Economic Policy Uncertainty

Note: This table presents the estimation results from the regression of debt structure or maturity variables on residual
EPU, residual EPU interacted with innovation intensity and the control variables. The dependent variable is the ratio of
total debt to total assets (leverage) in columns (1), the ratio of long-term debt to total assets in columns (2), the ratio
of short-term debt to total assets in columns (3), and the debt maturity defined as the ratio of long-term debt to total
debt in columns (4). Residual EPU is the residual by regressing the EPU for our sample countries on the US EPU, VIX
index, domestic GDP growth, and stock market volatility, controlling country fixed effects. Then, we use the residual as
the proxy of complete domestic EPU and redo the baseline regression. EPU is the economic policy uncertainty index using

the methodology in (

this industry. Firm size is the logarithm of total assets, sale growth is the difference in log sales in the current year and

) and innovation intensity is the number of forward patents citing the patents in

previous year, cash flow is the sum of the profit for period and depreciation divided by total assets, tangibility is the ratio
of tangible fixed assets to total assets, the SA index is the proxy of financial constraint based on firm size and age (Hadlock
3

or loss before taxes, GDP growth is the annual GDP growth rate, inflation is the annual change of consumer price index,

profitability is the earnings before interest and taxes over assets, tax ratio is the ratio of tax over profits

term structure is the difference between ten-year government bond yields and three-month inter-bank rate, stock market
volatility is the standard deviation of the daily return of the country’s equity index. In the debt maturity regression, we
adopt the IV method to estimate leverage in the first stage using size, profitability, tangibility, non-debt tax shields and
then use the predicted leverage in the second stage. Non-debt tax shield is the ratio of depreciation over assets. We control

firm and year fixed effects and cluster standard errors at firm-year level.

) B) ®) @
Ln(Total Debt/Asset) Ln(Long-term Debt/Asset) Ln(Short-term Debt/Asset) Ln(Debt Maturity)
Residual EPU -0.134*** -0.213* -0.031 -0.077
(0.009) (0.038) (0.473) (0.153)
Residual EPU x Innnovation Intensity -0.015** -0.037 0.016 -0.023*
(0.019) (0.010) (0.165) (0.012)
Innnovation Intensity 0.000 -0.007 0.006* -0.008"**
(0.889) (0.109) (0.092) (0.007)
Size 0.287** 0.421%* 0.147* 0.429*
(0.000) (0.000) (0.000) (0.043)
Sale Growth -0.011%+* -0.016* -0.004 -0.004
(0.005) (0.025) (0.433) (0.465)
Cash Flow -0.262%** -0.182%** -0.330%* 0.122*+
(0.001) (0.001) (0.002) (0.008)
Tangibility 1.220"** 2.625"* 0.229™* 2.823*
(0.000) (0.000) (0.001) (0.008)
SA Index -0.112%** -0.170*** -0.053** -0.060**
(0.000) (0.002) (0.039) (0.022)
Profitability -0.781*** -0.563*** -1.027% -0.991
(0.000) (0.000) (0.000) (0.234)
Tax Ratio -0.005*** -0.006** -0.005*** -0.000
(0.000) (0.031) (0.010) (0.846)
GDP Growth 0.005 0.017 -0.030** 0.012
(0.385) (0.234) (0.013) (0.207)
Term Structure 0.082*** 0.072 0.134*** -0.012
(0.000) (0.104) (0.005) (0.658)
Stock Market Volatility -0.004 0.100 -0.132 0.107
(0.947) (0.432) (0.171) (0.148)
Inflation 0.008 -0.045* 0.073*** -0.053***
(0.474) (0.078) (0.000) (0.003)
Leverage -6.369
(0.152)
Constant -1.287%+* -2.257%* -2.425% 5.052%**
(0.000) (0.000) (0.000) (0.000)
Observations 1519357 1519357 1519357 1481887
Adjusted R2 0.769 0.651 0.624 0.528
Firm FE YES YES YES YES
Year FE YES YES YES YES
Controls YES YES YES YES
Clustering Firm-Year Firm-Year Firm-Year Firm-Year

p-values in parentheses

*p <01, p<0.05, * p <001
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Table 12: Discussion: Heterogeneous Impact for Import- and Export-Dependent Firms

Note: This table presents the estimation results from the regression of debt maturity variables on US or global EPU,
US or global EPU interacted with sector import and export intensity, and the control variables. US EPU, as well as its
two subcategories of trade- and tax-related EPU, and global EPU are the economic policy uncertainty indices using the

methodology in |Baker et al.

to GDP, Global import (export) intensity is calculated as the ratio of import(export) from(to) the rest of the world to GDP.

. US import (export) intensity is calculated as the ratio of import(export) from(to) US

Firm size is the logarithm of total assets, sale growth is the difference in log sales in the current year and previous year,
cash flow is the sum of the profit for period and depreciation divided by total assets, tangibility is the ratio of tangible
fixed assets to total assets, the SA index is the proxy of financial constraint based on firm size and age (Hadlock and]
, profitability is the earnings before interest and taxes over assets, tax ratio is the ratio of tax over profits

or loss before taxes, GDP growth is the annual GDP growth rate, inflation is the annual change of consumer price index,
term structure is the difference between ten-year government bond yields and three-month inter-bank rate, stock market
volatility is the standard deviation of the daily return of the country’s equity index. In the debt maturity regression, we
adopt the IV method to estimate leverage in the first stage using size, profitability, tangibility, non-debt tax shields and
then use the predicted leverage in the second stage. Non-debt tax shield is the ratio of depreciation over assets. We control

firm and year fixed effects and cluster standard errors at firm-year level.

(1) 2) (3) (4)
Lu(Debt Maturity) Ln(Debt Maturity) Ln(Debt Maturity) Ln(Debt Maturity)
Ln(US EPU) x US Import Intensity 0.258"
(0.000)
Lu(US EPU) x US Export Intensity -0.195"*
(0.003)
Lu(US EPU-Trade) x US Import Intensity 0.244°
(0.002)
Ln(US EPU-Trade) x US Export Intensity -0.200"*
(0.005)
Ln(US EPU-Tax) x US Tmport Intensity 0.140°
(0.000)
Ln(US EPU-Tax) x US Export Intensity 0.102°*
(0.002)
Lu(Global EPU) x Global Import Intensity 0.028"
(0.002)
Ln(Global EPU) x Global Export Intensity -0.018"
(0.015)
US Import Intensity BRERS -0.794% 0.521°*
(0.002) (0.023) (0.008)
US Export Intensity 0.897" 067" 0.425
(0.005) (0.015) (0.006)
Global Tmport Intensity 0.161*
(0.001)
Global Export Intensity 0.096*
(0.012)
Size 0.545" 0.539" 0.544° 0.529"
(0.001) (0.001) (0.001) (0.001)
Sale Growth -0.001 -0.001 -0.001 -0.001
(0.775) (0.776) (0.782) (0.782)
Cash Flow 0.131° 0.130 0.131° 0.128°
(0.001) (0.001) (0.001) (0.001)
Tangibility 3188 3167 3185 3104
(0.000) (0.000) (0.000) (0.000)
SA Index -0.029° -0.027* -0.020" -0.030"
(0.065) (0.089) (0.069) (0.073)
Profitability -1.538" -1.521% -1.536" -1.469"
(0.012) (0.013) (0.012) (0.017)
Tax Ratio -0.004* -0.004* -0.004* -0.004*
(0.057) (0.063) (0.059) (0.059)
GDP Growth -0.018"* 0.018"* 0.018"* 0.017+*
(0.000) (0.000) (0.000) (0.000)
Inflation -0.059" -0.061°** -0.059"* -0.057"
(0.003) (0.003) (0.003) (0.006)
Term Structure 0.019" 0.018" 0.019" 0.016"
(0.015) (0.018) (0.011) (0.040)
Stock Market Volatility 0.072* 0.072* 20.073* 0.072*
(0.066) (0.061) (0.062) (0.070)
Leverage -9.208"* 9.116%* 9.197"* 88447
(0.005) (0.005) (0.005) (0.007)
Constant 5.746" 5,718 5.741° 5703
(0.000) (0.000) (0.000) (0.000)
Observations 1274713 1274713 1274713 1271746
Adjusted R2 0.497 0.497 0.497 0.498
Firm FE YES YES YES YES
Year FE YES YES YES YES
Controls YES YES YES YES
Clustering Firm-Year 45 Firm-Year Firm-Year Firm-Year

p-values in parentheses

S p<O01, % p <005, p <001



Table 13: Discussion: Economic Policy Uncertainty and Firm Cash Holding

Note: This table presents the estimation results from the regression of cash holding on the EPU, EPU interacted with
innovation intensity, and the control variables. The dependent variable is the ratio of cash holding to total assets, the EPU
is the economic policy uncertainty index using the methodology in , and the innovation intensity is the
number of forward patents citing the patents in this industry. Firm size is the logarithm of total assets, sale growth is the
difference in log sales in the current year and previous year, cash flow is the sum of the profit for period and depreciation
divided by total assets, tangibility is the ratio of tangible fixed assets to total assets, the SA index is the proxy of financial

constraint based on firm size and age (Hadlock and Pierce|2010), profitability is the earnings before interest and taxes over

assets, tax ratio is the ratio of tax over profits or loss before taxes, GDP growth is the annual GDP growth rate, inflation
is the annual change of consumer price index, actual term structure is the actual difference between ten-year government
bond yields and three-month inter-bank rate, stock market volatility is the standard deviation of the daily return of the

country’s equity index. We control firm and year fixed effects and cluster standard errors at firm-year level.

M @ ®)
Ln(Cash Holding/Asset) Ln(Cash Holding/Asset) Ln(Cash Holding/Asset)
Ln(EPU) 0.289*** 0.139* 0.159**
(0.002) (0.021) (0.007)
Ln(EPU) x Innnovation Intensity -0.024**
(0.027)
Innnovation Intensity 0.093*
(0.052)
Size -0.161*** -0.247%+*
(0.000) (0.000)
Sale Growth 0.074*** 0.070***
(0.000) (0.000)
Cash Flow 0.428* 0.523***
(0.010) (0.001)
Tangibility -1.57T* -1.674%**
(0.000) (0.000)
SA Index 0.113*+ 0.169***
(0.000) (0.000)
Profitability 1.858** 1778
(0.000) (0.000)
Tax Ratio 0.015** 0.019**
(0.002) (0.001)
GDP Growth 0.003 0.017
(0.763) (0.179)
Inflation 0.046* 0.011
(0.066) (0.598)
Term Structure -0.112% -0.180***
(0.000) (0.003)
Stock Market Volatility 0.006 -0.134*
(0.892) (0.088)
Constant -4.931%+* -4.508*** -4.6717**
(0.000) (0.000) (0.000)
Observations 3129233 2991868 1473851
Adjusted R2 0.632 0.642 0.662
Firm FE YES YES YES
Year FE YES YES YES
Controls NO YES YES
Clustering Firm-Year Firm-Year Firm-Year

p-values in parentheses

*p<0.1,* p<0.05 " p<0.01
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Table 14: Robustness Check: Lagged EPU and Pre-Crisis Subsample

Note: This table presents the estimation results from the regression of debt structure or maturity variables on lagged EPU,
lagged EPU interacted with innovation intensity and the control variables using the subsample of pre-crisis (before 2008)
periods. The dependent variable is the ratio of total debt to total assets (leverage) in columns (1)-(3), the ratio of long-term
debt to total assets in columns (4)-(6), the ratio of short-term debt to total assets in columns (7)-(9), and the debt maturity
defined as the ratio of long-term debt to total debt in columns (10)-(12). Lagged EPU is the one-year lagged economic

policy uncertainty index using the methodology in |Baker et al.

patents citing the patents in this industry. Firm size is the logarithm of total assets, sale growth is the difference in log

and innovation intensity is the number of forward

sales in the current year and previous year, cash flow is the sum of the profit for period and depreciation divided by total
assets, tangibility is the ratio of tangible fixed assets to total assets, the SA index is the proxy of financial constraint based

on firm size and age (Hadlock and Pierce/2010)), profitability is the earnings before interest and taxes over assets, tax ratio

is the ratio of tax over profits or loss before taxes, GDP growth is the annual GDP growth rate, inflation is the annual
change of consumer price index, term structure is the difference between ten-year government bond yields and three-month
inter-bank rate, stock market volatility is the standard deviation of the daily return of the country’s equity index. In the
debt maturity regression, we adopt the IV method to estimate leverage in the first stage using size, profitability, tangibility,
non-debt tax shields and then use the predicted leverage in the second stage. Non-debt tax shield is the ratio of depreciation

over assets. We control firm and year fixed effects and cluster standard errors at firm-year level.

Lu(Total Debt/Assct) Ln(Long-term Debt/Asset) Ln(Short-term Debt/Asset) Lu(Debt Maturity)
) () (3) () (5) (6) (7) (8) ) (10) (11 (12)
Ln(Lagged EPU) Q0461 <0007 0190 0421 04827 -0474™* 0280 0.379"°  0.376"°  -0.263""  -0.281""  -0.280""

(0.087)  (0.011) (0015  (0.019)  (0.004)  (0.006)  (0.001)  (0.000)  (0.001)  (0.002)  (0.002)  (0.003)

Ln(Lagged EPU) x Innnovation Intensity -0.004 -0.006 0.002 -0.002
(0.241) (0.365) (0.799) (0.632)

Innnovation Intensity 0.023 0.031 -0.010 0.008
(0.180) (0.342) (0.769) (0.689)

Size 0437 0.436" 0.631*  0.631" 0.236""  0.236" 0.055 0.053
(0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.858)  (0.863)

Sale Growth 20.009"  -0.009" 20,019 -0.019" -0.000 -0.000 20.009%  -0.009"
(0.011)  (0.012) (0.000)  (0.000) (0.963)  (0.961) (0.043)  (0.047)

Cash Flow 20252 -0.252" 20155 -0.155% 20346 -0.346" 0115 0.115*
0.018)  (0.018) 0.041)  (0.041) 0.022)  (0.022) 0.028) (0028

Tangibility 1503 1593 3310 3.319™ 0390 0.390" 1.083 1074
(0.000)  (0.000) (0.000)  (0.000) (0.001)  (0.001) (0.450)  (0.453)
SA Index 20.208" -0.208"" 0340 -0.339" 20.068"  -0.068" 20135 0,134
(0.000)  (0.000) (0.000)  (0.000) (0.059)  (0.058) (0.000)  (0.000)

Profitability S0.821-0.8210 20528 20528 SLIOL SL1g1 0.853 0.860
(0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0481)  (0.480)

Tax Ratio 20.006™* -0.006"* 0.005 0005 -0.002 -0.002 0.000 0.000
0.002)  (0.002) 0.009)  (0.009) (0.516)  (0.515) (0.8%)  (0.879)

GDP Growth -0.040 -0.039 -0.040 -0.039 20.027 0027 0.000 -0.000
(0.160)  (0.168) (0.396)  (0.401) (0.051)  (0.047) (1.000)  (0.987)

Inflation 0.073 0.073 0.136 0.136 0048 0148 0.062 0.062
(0.156)  (0.151) (0.168)  (0.163) (0.017)  (0.016) (0211)  (0.206)

Term Structure 0.23¢ 0231 0425 0.426" 0.146 -0.146 0196 0197
(0.014)  (0.013) (0.013)  (0.013) (0.166)  (0.163) (0.015)  (0.015)

Stock Market Volatility -0.047 -0.043 0.143 0.147 0573 0575 0.197* 0197
(0.670)  (0.696) (0482)  (0.467) 0.024)  (0.023) 0.068)  (0.067)

Leverage 3.292 3.064 3.106

(0.000)  (0.634)  (0.629)

Constant S0.916" 0095 0.134 -0.710 0.126 0079 3051 L2078 2050 3876"*  4.135% 4118
(0.039)  (0751)  (0.658)  (0.333)  (0.838)  (0.900)  (0.000)  (0.000)  (0.000)  (0.000)  (0.010)  (0.010)
Observations 797925 754686 754683 797925 754686 754683 797925 754686 754683 764243 740038 740036
Adjusted R2 0.775 0.792 0.792 0.653 0.678 0.678 0.649 0.654 0.654 0.555 0.561 0.561
Firm FE YES YES YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES YES YES
Controls NO YES YES NO YES YES NO YES YES NO YES YES
Clustering Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year

p-values in parenth

S P01, p <005,
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Table 17: Robustness Check: Debt Level

Note: This table presents the estimation results from the regression of the level of total debt, long-term debt or short-term
debt on EPU, EPU interacted with innovation intensity and the control variables. The dependent variable is the logarithm
of the total debt level in columns (1)-(3), the logarithm of the long-term debt level in columns (4)-(6), and the logarithm
of the short-term debt level in columns (7)-(9). EPU is the economic policy uncertainty index using the methodology in

Baker et al.

is the logarithm of total assets, sale growth is the difference in log sales in the current year and previous year, cash flow

) and innovation intensity is the number of forward patents citing the patents in this industry. Firm size

is the sum of the profit for period and depreciation divided by total assets, tangibility is the ratio of tangible fixed assets
to total assets, the SA index is the proxy of financial constraint based on firm size and age m,
profitability is the earnings before interest and taxes over assets, tax ratio is the ratio of tax over profits or loss before
taxes, GDP growth is the annual GDP growth rate, inflation is the annual change of consumer price index, term structure
is the difference between ten-year government bond yields and three-month inter-bank rate, stock market volatility is the
standard deviation of the daily return of the country’s equity index. We control firm and year fixed effects and cluster
standard errors at firm-year level.

Ln(Total Debt) Ln(Long-term Debt) Ln(Short-term Debt)
) 2) (3) 4 ) (6) (M (8 (9)
Ln(EPU) -0.160"** -0.138"  -0.135" -0.262" -0.197%* -0.203 -0.046 -0.062 -0.027

(0.002)  (0.000)  (0.008)  (0.000)  (0.005)  (0.037)  (0.623)  (0.351)  (0.489)

Ln(EPU) x Innnovation Intensity -0.007 -0.020* 0.008
(0.114) (0.048) (0.323)
Innnovation Intensity 0.032* 0.086™* -0.032
(0.081) (0.043) (0.363)
Size 1.212% 1.251%** 1.282% 1.352%** 1.096** 1.081%*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sale Growth -0.008**  -0.014** -0.001 -0.016* -0.019*** -0.008*
(0.000) (0.000) (0.791) (0.020) (0.000) (0.056)
Cash Flow -0.534**  -0.450*** -0.442%  -0.326™** -0.515***  -0.502***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tangibility 1.217% 1.166%** 2.362*** 2.537* 0.326™** 0.195**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.003)
SA Index -0.057*  -0.092*** -0.053* -0.134%** -0.058*** -0.019
(0.001) (0.002) (0.074) (0.008) (0.008) (0.436)
Profitability -0.462"*  -0.649"* -0.272% 0457 -0.724** -0.880***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tax Ratio -0.006***  -0.005* -0.011%+* -0.006** -0.002 -0.004**
(0.000) (0.000) (0.000) (0.028) (0.173) (0.017)
GDP Growth 0.010* 0.003 -0.009 0.013 0.033*** -0.017
(0.007) (0.574) (0.141) (0.362) (0.000) (0.110)
Inflation -0.014* 0.006 -0.082+* -0.048* 0.063*** 0.075**
(0.052) (0.618) (0.000) (0.060) (0.008) (0.000)
Term Structure 0.024** 0.074** 0.035** 0.059 0.010 0.109*
(0.002) (0.001) (0.007) (0.154) (0.241) (0.012)
Stock Market Volatility 0.023 -0.003 -0.017 0.101 0.078* -0.129
(0.347) (0.960) (0.749) (0.416) (0.058) (0.119)
Constant -0.532** -0.895*** -0.743* -0.883**  -1.648" -1.463* -2.259"  -2.333%% 2,452
(0.021) (0.000) (0.032) (0.001) (0.000) (0.020) (0.000) (0.000) (0.000)
Observations 3159205 3024930 1485710 3157765 3022667 1484969 3157972 3022099 1483446
Adjusted R2 0.886 0.917 0.933 0.783 0.819 0.840 0.794 0.811 0.837
Firm FE YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES
Controls NO YES YES NO YES YES NO YES YES
Clustering Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year

p-values in parentheses

*p<0.1,* p<0.05 " p<0.01
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Table 18: Robustness Check: Controlling Political Election and Natural Disaster

Note: This table presents the estimation results from the regression of debt structure or maturity variables on EPU, EPU
interacted with innovation intensity and the control variables. The dependent variable is the ratio of total debt to total
assets (leverage) in columns (1)-(3), the ratio of long-term debt to total assets in columns (4)-(6), the ratio of short-
term debt to total assets in columns (7)-(9), and the debt maturity defined as the ratio of long-term debt to total debt
in columns (10)-(12). EPU is the economic policy uncertainty index using the methodology in w
innovation intensity is the number of forward patents citing the patents in this industry. Firm size is the logarithm of

and

total assets, sale growth is the difference in log sales in the current year and previous year, cash flow is the sum of the
profit for period and depreciation divided by total assets, tangibility is the ratio of tangible fixed assets to total assets,

the SA index is the proxy of financial constraint based on firm size and age (Hadlock and Pierce|[2010)), profitability is the

earnings before interest and taxes over assets, tax ratio is the ratio of tax over profits or loss before taxes, GDP growth
is the annual GDP growth rate, inflation is the annual change of consumer price index, term structure is the difference
between ten-year government bond yields and three-month inter-bank rate, stock market volatility is the standard deviation
of the daily return of the country’s equity index. We additionally control the dummy indicating that a country is having a

parliamentary, presidential or general election in that year, and the shock of natural disaster from|Baker and Bloom .
In the debt maturity regression, we adopt the IV method to estimate leverage in the first stage using size, profitability,

tangibility, non-debt tax shields and then use the predicted leverage in the second stage. Non-debt tax shield is the ratio

of depreciation over assets. We control firm and year fixed effects and cluster standard errors at firm-year level.

Lu(Total Debt/Assct) Lu(Long-term Debt/Asset) Ln(Short-term Debt/Asset) Lu(Debt Maturity)
) () (3) () (5) (6) (7) (8) ) (10) (11 (12)
Lu(EPU) 202107 0.9 -0.132°% 0316 0194 -0.203  -0.110  -0.100'  -0.022 -0.088 -0.043 -0.069

(0.000)  (0.000)  (0.003)  (0.000)  (0.009)  (0.028)  (0.162)  (0.094)  (0.605)  (0.149)  (0.323)  (0.177)

Lu(EPU) x Innnovation Intensity -0.005 0.017* 0.005 20.011°
(0.208) (0.083) (0.548) (0.070)
Innnovation Intensity 0.027 0.073° -0.019 0.047°
(0.151) (0.075) (0.607) (0.084)
Size 0262 0.288" 0382 0423 0154 0.146™ 0.716" 0428
(0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.043)
Sale Growth 20,008 -0.011°** 20.007  -0.016™ 20.010"* 0004 0.002 -0.004
(0.002)  (0.006) (0.112)  (0.025) (0.006)  (0.425) (0488)  (0.452)
Cash Flow 20.230"% -0.263" 01827 0182 S0.250 0331 0.116" 0123
0.007)  (0.001) (0.008)  (0.001) (0.015)  (0.002) (0.001)  (0.007)
Tangibility 12445 1,222 2484 2.620™ 0302 0231 4064 2.808
(0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.001) (0.000)  (0.008)
SA Index 20,002 -0.113" 0.174% 20.090"*  -0.053" 20.034° -0.062"
(0.000)  (0.000) (0.002) (0.000)  (0.036) (0075 (0.019)
Profitability S0.600" 0780 0474 20562 20.956"*  -1.026"* 2204 0977
(0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.238)
Tax Ratio S0.007° -0.005"* 20.0117 -0.005" 20.004 0,005 -0.003* -0.000
(0.000)  (0.000) 0.000)  (0.032) 0.016)  (0.011) 0.079)  (0.854)
GDP Growth 0.008" 0.001 -0.014° 0.007 0033 -0.031" 20.022"* 0006
(0.025) (0911 (0.09)  (0.626) (0.000)  (0.012) (0.001)  (0.515)
Inflation -0.004 0.012 20.093*  -0.050* 0.088"*  0.076" 20.089"*  -0.063""
(0.682)  (0.153) (0.000)  (0.054) (0.000)  (0.002) (0.000)  (0.002)
Term Structure 0025 0.080" 0035 0.085" 0.015°  0.140"* 0.008 -0.006
(0.003)  (0.000) (0.018)  (0.044) (0.095)  (0.005) (0257)  (0.839)
Stock Market Volatility 0.023 -0.030 0.042 0.047 0.094° -0.138 -0.064* 0.078
(0245)  (0.580) (0.319)  (0.694) (0.09)  (0.155) 0.092)  (0.266)
Parlimentary or Presidential Election Year 0013 0.009 -0.012 0.008 0.001 -0.016 0.020 0.019 -0.008 -0.008 -0.009 -0.005

(0.212) (0.319)  (0.313) (0.641) (0.964)  (0.512) (0.242)  (0.274) (0.512)  (0.494) (0.415)  (0.700)

0.053" 0.048 0.004 0040 0170  -0.065 0.089 0.204" 0.007 0021 -0216"*  -0.073"
(0.050)  (0.192)  (0.890)  (0.473)  (0.009)  (0.314)  (0.323)  (0.047)  (0.872)  (0.650)  (0.008)  (0.070)

Natural Disaster

Leverage 2047 C12.782°% 6,293

(0.000) (0.000)  (0.155)

Constant S0.566™7  -0.6557  -0.644"  -0.921 <1204 <1213 -2.226"7  -2.071"  -2.327°  3.330°7 6897 5.428°°

(0.002) (0.015)  (0.030) (0.016) (0.012)  (0.041) (0.000)  (0.000) (0.000)  (0.000) (0.000)  (0.000)

Observations 2668261 2545579 1519357 2668261 2545579 1519357 2668261 2545579 1519357 2527122 2464267 1481887
Adjusted R2 0.735 0.751 0.769 0.619 0.642 0.651 0.605 0.609 0.624 0510 0515 0.528
Firm FE YES YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES YES
Controls NO YES YES NO NO YES YES NO YES YES

Clustering Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year

p-values in parentheses

Fp<01,7 p <005 7 p <001
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Table 19: Placebo Test Using Falsified EPU

Note: This table presents the estimation results from the falsification test by regressing debt maturity on falsified EPU,
falsified EPU interacted with innovation intensity and the control variables. The dependent variables are the debt ma-
turity defined as the ratio of long-term debt to total debt. We use the EPU of Asian economies(specifically, the EPU of
China for Germany, Japan for France, Singapore for Italy, and Korea for Spain) in columns (1)-(2), the EPU of Latin
economies(specifically, the EPU of Colombia for Germany, Chile for France, Mexico for Italy, and Brazil for Spain) in
columns (3)-(4), the disordered EPU(specifically, the EPU of Italy for Germany, Spain for France, France for Italy, Ger-
many for Spain) in columns (5)-(6). EPU is the economic policy uncertainty index using the methodology in

) and innovation intensity is the number of forward patents citing the patents in this industry. Firm size is the loga-
rithm of total assets, sale growth is the difference in log sales in the current year and previous year, cash flow is the sum of
the profit for period and depreciation divided by total assets, tangibility is the ratio of tangible fixed assets to total assets,

the SA index is the proxy of financial constraint based on firm size and age (Hadlock and Pierce|2010)), profitability is the

earnings before interest and taxes over assets, tax ratio is the ratio of tax over profits or loss before taxes, GDP growth
is the annual GDP growth rate, inflation is the annual change of consumer price index, term structure is the difference
between ten-year government bond yields and three-month inter-bank rate, stock market volatility is the standard deviation
of the daily return of the country’s equity index. In the debt maturity regression, we adopt the IV method to estimate
leverage in the first stage using size, profitability, tangibility, non-debt tax shields and then use the predicted leverage in
the second stage. Non-debt tax shield is the ratio of depreciation over assets. We control firm and year fixed effects and

cluster standard errors at firm-year level.

Placebo EPU: Asian Economies Placebo EPU: Latin Economies Placebo EPU: Disordered

o B ® ) B ©
Placebo Asian EPU -0.122 -0.127
(0.142) (0.160)
Placebo Asian EPU x Innnovation Intensity 0.007 -0.006
(0.165) (0.434)
Placebo Asian EPU x Treated 0.015
(0.300)
Placebo Asian EPU x Innnovation Intensity x Treated 0.016
(0.193)
Placebo Latin EPU 0.037 0.068
(0.250) (0.104)
Placebo Latin EPU x Innnovation Intensity 0.001 -0.014
(0.755) (0.162)
Placebo Latin EPU x Treated -0.019
(0.159)
Placebo Latin EPU x Innnovation Intensity x Treated 0.016
(0.178)
Placebo Disordered EPU -0.049 -0.009
(0.205) (0.842)
Placebo Disordered EPU x Innnovation Intensity 0.003 0.012
(0.411) (0.127)
Placebo Disordered EPU x Treated -0.023
(0.182)
Placebo Disordered EPU x Innnovation Intensity x Treated -0.012
(0.184)
Innnovation Intensity x Treated 0072 0074 0.019
(0.168) (0.157) (0.242)
Innnovation Intensity -0.034 0.027 -0.009 0.064 -0.015 -0.050
(0.134) (0.430) (0.615) (0.156) (0.301) (0.154)
Size 0.473" 0.285 0.468" 0.291 0.446 0.249
(0.030) (0.212) (0.029) (0.207) (0.037) (0.271)
Sale Growth -0.002 -0.010° -0.003 -0.011° -0.004 -0.011*
(0.655) (0.007) (0.468) (0.055) (0.478) (0.057)
Cash Flow 0.1117* 0.107 0.120"* 0.117 0.116"* 0.114*
(0.009) (0.043) (0.007) (0.039) (0.008) (0.040)
Tangibility 2,951 2.023* 2,968 2.094* 2.857* 1.885°
(0.006) (0.066) (0.006) (0.062) (0.007) (0.086)
SA Index -0.058"* -0.039 -0.072** -0.055" -0.058"* -0.041
(0.039) (0.210) (0.011) (0.077) (0.020) (0.166)
Profitability -1.093 -0.384 -1.104 -0.437 -1.013 -0.261
(0.191) (0.664) (0.185) (0.629) (0.222) (0.769)
Tax Ratio -0.002 -0.001 -0.001 0.001 -0.002 -0.001
(0.384) (0.641) (0.660) (0.783) (0.428) (0.677)
GDP Growth 0.010** 0.012* 0.010 0.011 0.014** 0.015%
(0.046) (0.034) (0.210) (0.290) (0.042) (0.057)
Inflation -0.069"* -0.085** -0.055"* -0.066*** -0.066"* -0.082"*
(0.002) (0.000) (0.000) (0.000) (0.003) (0.000)
Term Structure -0.001° 0.113" 0.014 0.033 20108 -0.125%
(0.028) (0.013) (0.561) (0.272) (0.003) (0.001)
Stock Market Volatility 0.162* 0.227" 0.066 0.065 0.193"* 0.246*
(0.021) (0.002) (0.291) (0.366) (0.006) (0.002)
Leverage -6.907 -2.997 -7.000 -3.330 -6.490 - 8
(0.123) (0.525) (0.116) (0.490) (0.143) (0.620)
Constant 57710 1681 5135 ERITES 5310 1143
(0.000) (0.001) (0.000) (0.002) (0.000) (0.002)
Observations 34130 915113 1481887 947677 1459600 934312
Adjusted R2 0.525 0.528 0517 0.529 0.520
Firm FE YES YES Y YES YES
Year FE YES YES YES YES YES YES
Controls YES YES YES YES YES YES
Clustering Firm-Year p (irm-Year Firm-Year Firm-Year Firm-Year  Firm-Year
p-values in parentheses J

S p<0.0, T p <005, p <001



Appendix

A1l Orbis Data Clean Process

The original data is denominated in current US dollars. In the following basic clean steps
before deflation, we do not change the currency units because we use criteria based on
ratios and do not reply on absolute values. But in the deflation part, we convert all
financial variables in local official currencief” and then deflate using country-sector-level
or country-level price index. In TFP estimation, we keep the values in deflated local
currency, but in later cross-country regression, we convert them into 2005 US dollars by

multiplying the 2005 exchange rate.

1. We limit the sample to unconsolidated accounts with or without a consolidated

companion and deal with the firm-year duplicates.

e We require consolidation codes equal Ul or U2, due to the double count-
ing problem when both consolidated account of the parent (with all its sub-
sidiaries) and the unconsolidated account of the parent (without subsidiaries)

are reported.

e Then deal with the firm-year duplicates using the following steps: (1)for the
duplicates in firm ID and specific close date, we use the flow variable operating
revenue to keep the one with largest values.(2) we generate the year from the
close date by using the current year if the month is later than June and using
the last year if the month is earlier than June. (3) then for each firm-year, we
keep the one with the latest reporting date, if there still are duplicates then

we keep and the one with the largest operating revenue.
2. We clean basic reporting mistakes.

e Drop the observations that have missing information on total assets, operating

revenues, sales and employment simultaneously,

e Drop the firms if any one of these variables are negative in any year: total

assets, employment, sales and tangible fixed assets.

e Drop the firms if the number of employees exceed two millions in any year.

24Note that the original reporting currencies in one country may differ across firms, thus this step is
not done by directly using the exchange rate in the original Orbis dataset, but using the exchange rate
of local currency against US dollar, which is obtained externally. In this paper we use the exchange rate
from Factset.
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e Drop the observations with missing, zero or negative values for operating rev-

enue or total assets.

3. We check the internal consistency of balance sheet information.

e Exclude extreme values by dropping observations that are below the 0.1 per-
centile or above the 99.9 percentile of the distribution of each of the following
ratios: (1) fixed assets (the sum of tangible fixed assets, intangible fixed assets
and other fixed assets) to total fixed assets; (2) the sum of stocks, debtors
and other current assets to total current assets; (3) the sum of fixed assets
and current assets to total assets; (4) the sum of capital and other shareholder
funds to total shareholder funds; (5) the sum of long-term debt and other
non-current liabilities as a ratio of total non-current liabilities; (6) the sum of
loan, creditors and other current liabilities to total current liabilities; (7) the
sum of non-current liabilities, current liabilities and shareholder funds to total

shareholder funds and liabilities.
4. We check the data quality in a further way.

e Drop the firms implying non-positive age values in any year.

e Calculate liabilities as the difference between total shareholder funds & lia-
bilities and the shareholder funds, then drop the observations if the value is
negative or zero. In another way, liabilities can be computed as the sum of
current liabilities and noncurrent liabilities, we generate the ratio of the two
variables of liabilities and drop the observations if the ratio is greater than 1.1

or lower than 0.9.

e Drop observations with negative current liabilities, noncurrent liabilities, cur-

rent assets, loans, creditors, other current liabilities or long-term debt.
e Drop the observations if their long-term debts are higher than the liability.

e Construct net worth as the difference between total assets and liability, then

drop the observations if net worth does not equal to shareholder funds.

e Drop observations with missing, zero or negative values for the wage bill vari-

able.

e Drop observations with negative values for intangible fixed assets, and drop

observations with missing or zero values for tangible fixed assets.

e Calculate the ratio of tangible fixed asset to total assets and drop if the ratio

is greater than one.
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Drop observations with negative depreciation values.

Calculate the capital-labor ratio where capital stock is the sum of tangible and
intangible fixed assets, and drop the firms if they have a capital-labor ratio in
the bottom 0.1 percentile, and drop the firm-year observations with a capital-

labor ratio higher than the 99.9 percentile or lower than the 0.1 percentile.

Drop observations with negative shareholder funds, and drop the observations
with the ratio of other shareholder funds to total assets in the bottom 0.1

percentile.

Calculate two leverage indicators: the ratio of tangible fixed assets to share-
holder funds and the ratio of total assets to shareholder funds, and then drop
extreme values in the bottom 0.1 or top 99.9 percentile of the distribution of

the two ratios.

Calculate the value added as the difference between operating revenues and

material costs, then drop the observations with negative value of value added.

Construct the ratio of wage bill to value added and drop extreme values in
the bottom 1 percentile or the top 99 percentile if the ratio exceeds 1 at the
99th percentile, or change the extreme threshold to 0.1 percentile and 99.9
percentile if the ratio does not exceed 1 at the 99th percentile. We also drop
the observations with the ratio higher than 1.1.
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A2 Stock Market Volatility and EPU
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Figure A1l: Time Series of Stock Market Volatility and EPU

Note: This figure graphs the time series of stock market volatility and EPU for the sample countries: Germany, France,
Italy and Spain. Stock market volatility is the standard deviation of the daily return of the country’s equity index. EPU
is the economic policy uncertainty index using the methodology in |Baker et al.| (2016)

A3 Tobin’s Q and Skewness Analysis Using Compu-
stat Sample

As we have identified investment as an important transmission channel between increased
EPU and firm debt maturity, it would be interesting to study the role of conventional
investment factors in the impact of EPU. On one hand, Tobin’s () is considered an
important determinant of firm investment, hence EPU could affect investment and debt
maturity through the change in Tobin’s Q. On the other hand, skewness could also matter
because of the “value-stock discount’ ” as shown in 7. Because our sample mainly consists
of SMEs in the four European countries, the construction of market to book ratio, tobin’s
QQ and skewness is not applicable to the dataset in this paper. So we conduct an analysis
using the sample of listed firms in the United States to investigate the role of tobin’s Q
and skewness in the relationship between EPU and investment as well as debt maturity.
Specifically, we obtain the quarterly balance sheet variables and stock price data from
Compustat, and match with the quarterly averaged EPU index for US.

Most of the variable definitions are in consistence with that in the European SMEs
database, meanwhile we add the two variables of interest: tobin’s () and skewness. Fol-

lowing [Kim and Kung| (2016), we calculate Tobin’s Q as the sum of market value and
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book assets minus the sum of common equity and deferred tax, divided by total assetﬁ.
To measure stock return skewness, there are two usual methods, one is based on each
firms’ return time series and the other is cross-sectional. We make use of both methods
and require the firms to have more than ten observations of return in the time-series
method and conduct the calculate at sector-quarter’| level in the cross-section method.
Similarly, investment is measured as quarterly capital expenditures divided by lagged
total assets, and debt maturity is measured as the ratio of debt due in more than one
year to total debt7]

Then we estimate the equations of investment and debt maturity, with the predicted
leverage controlled in the latter equation. The results are shown in Table [AT] in which
columns (1)-(2) report the results using skewness estimated from firm stock return time
series thus the skewness itself is aborbed in the firm fixed effects, and columns (3)-(4)
report the results using skewness calculated at sector-quarter level. We can see that
firm’s Tobin Q value does interact with economic policy uncertainty in affecting both
investment and debt maturity, and the increase in EPU tend to reduce the investment
and shorten debt maturity for firms with higher Tobin Q. However, the insignificant
estimates of skewness and its interaction with EPU show that skewness does not interact
with EPU, nor by itself, to affect the two dependent variables. The findings suggest that
EPU harm the investment for firms with higher growth opportunities more, and it is

consistent with the findings in our main analysis.

ZExpression with Compustat item code: Tobin'sQ = (CSHOQ x PRCCQ + ATQ —
CEQQ-TXDBQ)/ATQ

26Broad ISIC Rev4.sectors.

2TExpression with Compustat item code: Investment = 100 x [D.CAPXQ/L.ATQ)|, Debt M aturity =
100 x [1 = DD1Q/(DLTTQ + DLCQ)]
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Table A1l: Interacting Tobin’s Q and Skewness with EPU

Note: This table presents the estimation results from the regression of firm investment or debt maturity Tobin’s Q, Tobin’s
Q interacted with EPU, skewness, skewness interacted with EPU, and the control variables. Investment is measured as
quarterly capital expenditures divided by lagged total assets, and debt maturity is measured as the ratio of debt due in
more than one year to total debt. Tobin’s Q is calculated as the sum of market value and book assets minus the sum of
common equity and deferred tax, divided by total assets. Time series skewness is calculated as the skewness of stock market
returns for each firm in the whole sample period, cross sectional skewness is calculated at the sector-quarter level. EPU
is the economic policy uncertainty index using the methodology in . Firm size is the logarithm of total
assets, sale growth is the difference in log sales in the current year and previous year, cash flow is the sum of the profit for
period and depreciation divided by total assets, tangibility is the ratio of tangible fixed assets to total assets, the SA index
is the proxy of financial constraint based on firm size and age (Hadlock and Piercel[2010)), profitability is the earnings before

interest and taxes over assets, tax ratio is the ratio of tax over profits or loss before taxes.In the debt maturity regression,

we adopt the IV method to estimate leverage in the first stage using size, profitability, tangibility, non-debt tax shields and
then use the predicted leverage in the second stage. Non-debt tax shield is the ratio of depreciation over assets. We control
firm and quarter fixed effects and cluster standard errors at firm-quarter level.

Time Series Skewness Cross-sectional Skewness
(1) @) ) (4)
Dep: Investment(%) Dep: Debt Maturity(%) Dep: Investment(%) Dep: Debt Maturity (%)
Ln(EPU) x Tobin Q -0.013*** -0.127* -0.013*** -0.126*
(0.001) (0.069) (0.000) (0.057)
Tobin Q 0.067** 0.606* 0.062*** 0.602*
(0.001) (0.068) (0.000) (0.054)
Ln(EPU) x Skewness -0.011 1.041 -0.011 -0.032
(0.765) (0.226) (0.861) (0.977)
Skewness 0.069 0.239
(0.804) (0.961)
Cash Flow 0.074* -0.131 0.076** -0.144
(0.045) (0.627) (0.041) (0.584)
Size 0.008 7.213** 0.006 7.160***
(0.693) (0.000) (0.759) (0.000)
Sale Growth 0.025** 0.715** 0.023* 0.706**
(0.038) (0.034) (0.052) (0.036)
Tangibility 0.428"* 11.205%* 0.434* 11.139*
(0.000) (0.000) (0.000) (0.000)
Profitability 0.020 -0.293 -0.008 -0.328
(0.735) (0.780) (0.895) (0.750)
SA Index -0.007 0.200 -0.007 0.254
(0.654) (0.652) (0.674) (0.565)
Tax Ratio -0.032 3.456** -0.032 3.538"*
(0.532) (0.004) (0.527) (0.003)
Predicted Leverage -17.643* -17.590"*
(0.000) (0.000)
Constant -0.179 39.832 -0.179 41.175%*
(0.222) (0.000) (0.205) (0.000)
Observations 23734 24233 23817 24320
R2 0.114 0.571 0.115 0.572
Firm FE YES YES YES YES
Quarter FE YES YES YES YES

p-values in parentheses

“p<0.1,* p<0.05 ** p< 0.0l
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A4 Additional Figures and Tables

Table A2: Leverage Regression in the First Stage

Note: This table presents the estimation results from the regression of leverage on firm size, tangibility, profitability and
non-debt tax shields. Leverage is the ratio of total debt to total assets, firm size is the logarithm of total assets, tangibility
is the ratio of tangible fixed assets to total assets, profitability is the earnings before interest and taxes over assets, non-debt
tax shield is the ratio of depreciation over assets. We control the predicted leverage from this regression in the second stage
analysis when debt maturity is the dependent variable. Non-debt tax shields are not controlled in the second stage to

validate the IV approach. We control firm and year fixed effects and cluster standard errors at firm-year level.

(1)

Dep: Leverage

Size 0.047**
(0.000)
Tangibility 0.218***
(0.000)
Profitability -0.185***
(0.000)
Non-debt Tax Shields 0.028
(0.297)
Constant 0.221***
(0.000)
Observations 2995551
Adjusted R2 0.763
Firm FE YES
Year FE YES
Clustering Firm-Year

p-values in parentheses

*p<0.1,** p<0.05 ** p<0.01
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Table A3: Summary of Leverage Target Estimation

Note: This table summarizes the results of estimating a tobit model to predict leverage target as specified in equation
The value of predicted leverage is restricted to lie between zero and 1. The estimations are done for the firm observations
in each country-year. This table presents the means and standard deviations for the estimated coefficients for each control
variable.

Estimated Coefficients Mean (Standard Deviation)
Sizejr—1 -0.004
(0.01)
Tangibility; ;— 0.143
(0.067)
Profitability; 4, -0.165
(0.078)
IndustryMedianLeverage; 1 0.546
(0.200)
Estimated leverage target 0.288
(0.075)
Average number of firms in country-year regressions 59,908

Table A4: Additional Results: Regressing Domestic EPU on US EPU

Note: This table presents the estimation results from the regression of domestic EPU on US EPU, VIX, domestic GDP
growth and stock market volatility. The residual from the regression is used as a proxy for complete domestic economic
policy uncertainty after excluding the impact from US, and it is used in the regression of Table E ‘We control country
fixed effects and cluster the standard errors at country-year level.

D)
Ln(Domestic EPU)
Ln(US EPU) 0.977**
(0.014)
Ln(VIX) -0.208
(0.180)
Stock Market Volatility -0.131
(0.129)
GDP Growth -0.028
(0.394)
Constant 0.972
(0.346)
Observations 87
Adjusted R2 0.434
Country FE YES
Clustering Country-Year

p-values in parentheses

*p<0.1,* p<0.05 “* p<0.01
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Table A5: Additional Results: Lagged EPU

Note: This table presents the estimation results from the regression of debt structure or maturity variables on lagged EPU,
lagged EPU interacted with innovation intensity and the control variables. The dependent variable is the ratio of total
debt to total assets (leverage) in columns (1)-(3), the ratio of long-term debt to total assets in columns (4)-(6), the ratio
of short-term debt to total assets in columns (7)-(9), and the debt maturity defined as the ratio of long-term debt to total
debt in columns (10)-(12). Lagged EPU is the one-year lag of the economic policy uncertainty index using the methodology

in [Baker et al|

size is the logarithm of total assets, sale growth is the difference in log sales in the current year and previous year, cash flow

) and innovation intensity is the number of forward patents citing the patents in this industry. Firm

is the sum of the profit for period and depreciation divided by total assets, tangibility is the ratio of tangible fixed assets

to total assets, the SA index is the proxy of financial constraint based on firm size and age (Hadlock and Pierce

profitability is the earnings before interest and taxes over assets, tax ratio is the ratio of tax over profits or loss before

taxes, GDP growth is the annual GDP growth rate, inflation is the annual change of consumer price index, term structure
is the difference between ten-year government bond yields and three-month inter-bank rate, stock market volatility is the
standard deviation of the daily return of the country’s equity index. In the debt maturity regression, we adopt the IV
method to estimate leverage in the first stage using size, profitability, tangibility, non-debt tax shields and then use the
predicted leverage in the second stage. Non-debt tax shield is the ratio of depreciation over assets. We control firm and

year fixed effects and cluster standard errors at firm-year level.

Ln(Total Debt/Asset) Ln(Long-term Debt/Asset) Ln(Short-term Debt/Asset) Ln(Debt Maturity)
(O] 2 ) ) ©) (©) ) (®) ) (10) 1) (12)
Ln(Lagged EPU) -0.125*** -0.061* -0.017 -0.218*** -0.063 -0.068 -0.035 -0.057 0.087* -0.076* 0.002 -0.047

0.003)  (0.078)  (0.713)  (0.003)  (0.366)  (0.466)  (0.574)  (0.288)  (0.065)  (0.096)  (0.959)  (0.335)

Ln(Lagged EPU) x Innnovation Intensity -0.014** -0.030** 0.014 -0.015*
(0.006) (0.011) (0.102) (0.034)

Innnovation Intensity 0.067** 0.132* -0.060 0.065"*
(0.004) (0.010) (0.123) (0.040)

Size 0.252* 0.302** 0.363"** 0.447 0.162"* 0.149* 0.897*** 0.448*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.034)

Sale Growth -0.007**  -0.011"** -0.001 -0.016* -0.016** -0.005 0.007*** -0.003
(0.000) (0.006) (0.766) (0.024) (0.000) (0.377) (0.009) (0.469)

Cash Flow -0.210** -0.263*** -0.171* -0.186*** -0.222** -0.329*** 0.132%* 0.120%*
(0.014) (0.001) (0.016) (0.001) (0.022) (0.002) (0.000) (0.007)

Tangibility 1.274 1.234* 2.456*** 2.645"** 0.361** 0.235"* 4.887"** 2.864"*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.000) (0.007)
SA Index -0.082***  -0.131** -0.103***  -0.200*** -0.091* -0.060** -0.025 -0.071%**
(0.000) (0.000) (0.003) (0.001) (0.001) (0.020) (0.136) (0.008)

Profitability -0.695"*  -0.779*** -0.469***  -0.558"** -0.966***  -1.026* -2.960"* -1.019
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.217)

Tax Ratio -0.007**  -0.006"* -0.011%  -0.007** -0.003* -0.005* -0.004** -0.001
(0.000) (0.000) (0.000) (0.004) (0.073) (0.008) (0.016) (0.609)

GDP Growth 0.009** 0.000 -0.011 0.015 0.0307* -0.044** -0.020*** 0.015
(0.036) (0.975) (0.127) (0.345) (0.000) (0.002) (0.000) (0.122)
Inflation -0.011 0.005 -0.0817** -0.056** 0.062** 0.086*** -0.070**  -0.061***
(0.131) (0.585) (0.000) (0.012) (0.023) (0.001) (0.000) (0.001)

Term Structure 0.025*** 0.105*** 0.041%** 0.063 0.005 0.246** 0.014 -0.044
(0.005) (0.005) (0.009) (0.379) (0.654) (0.005) (0.122) (0.367)

Stock Market Volatility 0.013 -0.053 -0.036 0.055 0.076* -0.219* -0.049 0.111
(0.648) (0.346) (0.467) (0.676) (0.083) (0.056) (0.169) (0.191)

Leverage 2.849*  -16.809** -6.532

(0.000) (0.000) (0.138)

Constant -0.990**  -1.145**  -1.039**  -1.390***  -2.040*** -1.660** -2.619"*  -2.200"*  -2.807"** 3.311 7.437* 5421
(0.000) (0.000) (0.004) (0.000) (0.000) (0.019) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Observations 3220647 3079484 1514302 3220647 3079484 1514302 3220647 3079484 1514302 3048515 2976823 1476885
Adjusted R2 0.718 0.735 0.769 0.603 0.627 0.651 0.590 0.594 0.625 0.494 0.499 0.528
Firm FE YES YES YES YES YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES YES YES YES YES
Controls NO YES YES NO YES YES NO YES YES NO YES YES
Clustering Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year Firm-Year

p-values in parentheses

*p <01, p<0.05,** p <001
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