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This paper aims to investigate the relationship between cash flow volatility and capital structure policy for

firms in developing Asian economies. The relationship is then examined, with all firms separated based on
their economic development, and again based on prior debt levels and operating cash flows. Higher levels
of cash flow volatility are positively related to the amount of debt in the capital structure. The positive
relationship exists only among firms in developing economies and firms with higher historic leverage and
positive operating cash flows.
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INTRODUCTION

Capital structure theory and its related studies have primarily been centered on the pecking order theory
and the trade-off theory [(Modigliani and Miller, 2006), (Myers and Majluf, 1984)]. To assist in narrowing
down the list of determinants of capital structure and to bridge the existing theories in capital structure,
Frank and Goyal (2009) established a list of variables from prior research that have been found to impact
leverage. Their results identified six common determinants that help bridge the differences between
competing theories. While these established factors have helped determine underlying firm-specific
variables that may determine firm debt levels, they have not been able to explain some observable trends
in capital structure. As just one example, these six factors alone cannot explain the significant increase in
corporate debt levels over the previous century (Graham et al. (2015)). Thus, while the Frank and Goyal
(2009) model provides a valuable foundation, additional factors undoubtedly influence capital structure
decisions.

This study examines two recent trends in finance and their potential impact on capital structure policy
in one of the world's fastest-growing regions: Asia. The first trend is related to the documented rise in cash
flow volatility (Bates er al., 2009). This increase in cash flow volatility can lead to firms experiencing
shortfalls in cash. The second trend is related to the documented rise of firms with negative cash flow
[(Ritter and Welch, 2002), (Fama and French, 2004), (Denis and McKeon, 2018)]. Both of these trends are
important because if negative operating cash flows persist or if firms experience cash flow volatility
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resulting in negative changes in cash flow, they may not be able to meet their funding obligations. When
firms are not in a position to meet their funding obligations, they will seek to raise capital. When firms
experience these types of near-term cash demands, they are more likely to issue debt than equity (Huang
and Ritter, 2021). Thus, the result of increased cash flow volatility and the growing number of firms with
negative operating cash flows can directly impact the decision to increase debt levels.

This paper follows others in demonstrating a link between cash flow volatility and capital structure
policy [(Keefe and Yaghoubi, 2016), (Memon et al., 2018), (Harris and Roark, 2018)]. However, this study
focuses on this relationship with firms in 22 Asian countries. We focus on Asia because of the rapid growth
taking place in the economies of those nations, because there is evidence we should see a relationship in
these countries similar to what is observed in the United States (Booth et al., 2002), and because (to our
knowledge) no other study has identified this meaningful relationship across this wide range of firms. We
first expand upon existing capital structure literature by finding a positive and significant relation between
the use of debt and cash flow volatility across a sample of firms based in 22 Asian nations. Second, we
contribute to the capital structure literature by demonstrating that this positive relationship is primarily
driven by firms in developing economies. We identify a link between this relationship and a firm’s prior
debt levels. We also demonstrate that this relationship is driven by firms with positive operating cash flows,
specifically those in the highest quartile of operating cash flows. Overall, these results suggest that the
documented increases in cash flow volatility are contributing to capital structure decisions throughout Asia,
but in particular for firms based in developing countries.

The rest of the paper is structured as follows. In Section 2, we review the relevant literature on trends
in rising cash flow volatility, capital structure, and negative operating cash flows. Section 3 describes our
empirical model, explaining the hypotheses, methodology, and data used. In Section 4 we report and discuss
our results. Section 5 presents the conclusions of the study.

LITERATURE REVIEW

Frank and Goyal (2009) investigate 25 separate factors that may be determinants of capital structure.
These potential factors are chosen based on prior capital structure literature, such as the pecking order
theory and the trade-off theory [(Modigliani and Miller, 1963), (Myers and Majluf, 1984)], among others.
The objective was to determine which factors were reliable determinants of capital structure policy. The
result was six primary determinants that were reliably related to debt levels. Those six determinants are
median industry debt, market-to-book ratio, asset tangibility, firm profitability, firm size, and expected
inflation. This model, with these primary factors, has been widely used since its publication [(Faccio and
Xu, 2015), (Leary and Roberts, 2014), (Reinartz and Schmid, 2016), (Faulkender and Smith, 2016),
(DeAngelo et al., 2017), (Keefe and Yaghoubi, 2016), (Harris and Roark, 2018), (Garcia and Herrero,
2021)]. While these six determinants have been widely used, it has also been established that some
observable trends are not fully explained by these determinants alone. For example, the dramatic rise in
corporate debt levels observed over the past decade (Graham et al., 2015) is not fully explained by these
determinants. Thus, several other factors have been shown to offer additional explanatory power in
understanding capital structure policies. Harris (2015) shows higher levels of financial flexibility are
positively related to debt levels. Pindado et al. (2017) show that when expectations of the overall economy
weaken, there is a corresponding decrease in debt levels.

Of particular importance to this paper is Harris and Roark (2018) which demonstrates a positive
relationship between cash flow volatility and debt levels in the United States. Given the fact that more firms
are experiencing an increase in cash flow volatility (Bates et al., 2009), and that firms are more likely to
experience a short-term cash shortfall when experienced cash flow volatility, and given the fact that firms
are more likely to issue debt when experiencing a short-term funding need (Huang and Ritter, 2021), it is
reasonable to expect firms to increase debt levels when experiencing more cash flow volatility. This result
from Harris and Roark (2018) and Bates et al. (2009), is supported by Kim and Sorenson (1986) who also
found a positive relation between leverage and volatility.
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While these factors have been well established for firms in the United States, the trend of rising cash
flow volatility and its impact on capital structure for firms in other parts of the world, particularly in Asia,
remains an important question to be answered. The Asian Development Bank estimates that the economies
of Asia will account for 60% of global GDP by 2030. While the United States remains the world's largest
economy, the impact of growth in Asia is significant and continues to grow. It is reasonable to expect there
could be a similar relationship between cash flow volatility and capital structure for firms in Asian
economies since many determinants of capital structure policy can be expected to be similar between U.S.-
based firms and non-U.S. based firms (Booth et al., 2002), but this relationship has not yet been
demonstrated.

While we explore the relationship between cash flow volatility and capital structure in Asia, it is also
relevant that Deesomsak et al. (2004) demonstrate that capital structure policies for Asian firms may differ
due to the environment in which they operate. Asia has a large portion of the world population and total
economic development, but also has significant differences in economic development across countries. We,
therefore, explore whether the effect of cash flow volatility differs for firms based on one of the largest
distinguishing factors in the sample — namely, firms operating in developed economies versus those in
developing economies.

Another documented trend related to shortfalls in cash needs that could impact capital structure policies
is the firm's level of operating cash flow. Denis and McKeon (2018) identify a significant increase in the
percentage of firms with a net operating loss. They found that roughly 6% of firms in 1960 had negative
operating cash flow, and that percentage increased to nearly 30% by the end of their sample (2016). This
dramatic increase in firms with negative operating cash flow is significant because it indicates that more
firms rely on regular asset issuance to raise capital. Huang and Ritter (2016) find that when firms need to
raise capital to meet immediate funding needs, they are more likely to issue debt than equity. Therefore, the
specific level to which cash flow volatility impacts capital structure decisions (because of its impact on
short-term financing needs) is likely also impacted by the firm's operating cash flows. Harris and Roark
(2018) find that operating cash flow levels had a significant relation between cash flow volatility and debt
among firms in the United States. Given that determinants in the United States may be similar to those
internationally, including in developing economies (Booth et al., 2002), we aim to determine whether the
level of operating cash flows affects the relationship between cash flow volatility and capital structure. The
remainder of the paper focuses on the interaction between cash flow volatility and firm debt levels,
providing possible explanations and robust checks.

EMPIRICAL MODEL AND METHODOLOGY

Building from the Frank and Goyal (2009) foundation, our model includes leverage as the dependent
variable, with size, median industry debt, tangibles, inflation, profitability, and market-to-book value as
independent variables. We also include cash flow volatility as our independent variable of interest. We
hypothesize that, similar to firms in the United States (Harris and Roark, 2018), there is a positive relation
between cash flow volatility and firm debt levels.

HI: There is a positive relation between cash flow volatility and firm debt levels.

We run the following regression model using panel data with standard errors clustered at the firm level
and with year, industry, and country fixed effects included:

Leveragei; =bo+ b1 (Industry CFV); + b, (Size;,) + bs (Market to Book;;) + ba (Profitability;,) + bs ( Industry
Debt,) + be (Tangibles;,)+ by (Inflation,) + mi, (1)

After running the regression on this entire sample, we next explore whether the effect of cash flow

volatility differs based on whether a firm is based in a developed or developing nation. We split all firms
into these two categories using the IMF Advanced Economies classification and then run the regression in
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Equation 1 on each separate subsample. Given the expected positive relationship between cash flow
volatility and debt, and the higher observed cash flow volatility levels in developing economies, we believe
that developing economies will exhibit a greater positive relationship.

H2: The positive relation between cash flow volatility and debt level will be greater in developing
economies.

Finally, we explore whether firms' operating cash flow levels impact the relationship between cash flow
volatility and debt levels. Given the rise in firms with negative operating cash flow (Dennis et al., 2018),
we expect to find firms with positive operating cash flows are in a better position to borrow to manage
increases in cash flow risk (possible short-term cash shortfalls) due to rising cash flow volatility.

H3: The positive relation between cash flow volatility and firm debt levels will be greater for firms with
positive operating cash flows.

Our variables are defined as follows:

1) Industry CFV — Measure of the riskiness of cash flows. Following Bates et al. (2009), we
measure Industry CFV as the average industry (Fama-French 48) cash flow volatility, which is
the standard deviation of cash flows to assets for the previous 10 years. For younger firms, we
require at least three observations.

2) Firm Age — The firm’s age in number of years since first recorded activity. Computed as the
current year minus the year the firm first records activity on Global Compustat.

3) Goodwill/TA: The ratio of goodwill to total assets. Computed as (GDWL / AT) from Global
Compustat.

4) Inflation: Yearly inflation rate obtained from the World Bank's database.

5) Leverage: Debt over market value. Computed as [(DLC + DLTT) / (PRCCD * CSHPRIA +
DLC + DLTT + PSTK - TXDITC)] from Global Compustat.

6) Market to Book: The ratio of the market value of assets divided by the book value of assets.
Computed as [(PRCCD * CSHPRIA + DLC + DLTT + PSTK - TXDITC) / AT] from Global
Compustat.

7) Industry Debt: Median market leverage of an industry, computed by fiscal year at the Fama-
French 48 industry level.

8) Profitability: Firm profitability. Computed as (IOBDP / AT) from Global Compustat.

9) Size: The log of the firm’s total assets. Computed as log(AT) from Global Compustat, adjusted
for inflation (2010 levels). Total assets for all firms are shown in British pounds.

The countries included in this study are: United Arab Emirates, Bangladesh, Bahrain, Cyprus,
Mainland China, Hong Kong, Indonesia, India, Israel, Jordan, Japan, Kazakhstan, South Korea, Kuwait,
Lebanon, Sri Lanka, Malaysia, Oman, Pakistan, Philippines, Palestine, Qatar, Saudi Arabia, Singapore,
Thailand, Turkey, and Vietnam. Developed countries are Cyprus, Hong Kong, Japan, Israel, South Korea,
and Singapore (classified by the International Monetary Fund).

DATA AND SUMMARY STATISTICS

The initial data set includes all Global Compustat active and research file firms with an Asian ISO
country code of incorporation for the time period from January 1988 to October 2021. The original sample
includes 338,703 firm year observations. The final sample comprises 205,835 firm-year observations, with
data for all variables included in the regressions. All variables were collected using annual fiscal year data
from Global Compustat, except for the yearly inflation variable, which was collected from the World
Bank’s database.
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TABLE 1

SUMMARY STATISTICS

Panel A: All Asian countries

N Mean Std-dev P25 Median P75
Leverage 222738 0.301 0.224 0.281 0.043 0.507
Industry CFV 222738 0.048 0.047 0.025 0.031 0.058
Industry Debt 222738 0.270 0.237 0.193 0.112 222738
Market to Book 222738 1.337 0.824 1.574 0.560 1.426
Tangibles 222738 0.317 0.291 0.208 0.152 0.453
Profitability 222738 0.076 0.073 0.087 0.035 0.119
Size 222738 4.720 4721 1.833 3.581 5.855
Inflation 222738 2.807 2.000 3.688 0.467 3.945
Panel B: Developed countries

N Mean Std-dev P25 Median P75
Leverage 97501 0.329 0.282 0.277 0.068 0.546
Industry CFV 97501 0.039 0.030 0.027 0.022 0.048
Industry Debt 97501 0.303 0.288 0.176 0.170 97501
Market to Book 97501 0.960 0.677 1.093 0.486 0.991
Tangibles 97501 0.290 0.272 0.189 0.144 0.408
Profitability 97501 0.071 0.070 0.080 0.037 0.109
Size 97501 5.214 5.066 1.622 4.109 6.169
Inflation 97501 0.791 0.467 1.506 -0.182 1.380
Panel C: Developing countries

N Mean Std-dev P25 Median P75
Leverage 125237 0.278 0.182 0.282 0.030 0.467
Industry CFV 125237 0.055 0.051 0.020 0.044 0.062
Industry Debt 125237 0.244 0.185 0.202 0.085 125237
Market to Book 125237 1.631 1.013 1.811 0.655 1.835
Tangibles 125237 0.337 0.310 0.220 0.159 0.492
Profitability 125237 0.079 0.076 0.092 0.033 0.127
Size 125237 4.334 4.402 1.894 3.085 5.579
Inflation 125237 4.376 3.328 4.098 2.000 5.925

Summary statistics for the sample are displayed in Table 1. Panel A of Table 1 presents summary
statistics for all Asian countries in the sample, while Panels B and C display summary statistics for the
represented developed and developing countries, respectively. Consistent with the theory that lenders are
more willing to lend in stable economics environments, we observe a statistically significant difference in
both market debt levels and industry debt ratios between firms in developed and developing economies —
with higher levels of both observed in developed economies. Importantly, we also find that debt levels have
been rising significantly. Figure 1 illustrates debt levels across the sample of firms in Asia, as well as the
distribution of firms between developed and developing countries.
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FIGURE 1
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Additionally, Figure 2 shows that firms in developing countries have higher total cash flow volatility.
While the trend is for cash flow volatility to decrease slightly in developing economies, it is increasing in
developed economies. Overall, developing economies continue to exhibit a statistically higher level of cash
flow volatility.

FIGURE 2
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RESULTS

TABLE 2
THE RELATIONSHIP BETWEEN INDUSTRY CASH FLOW VOLATILITY AND
CAPITAL STRUCTURE
Leverage
All Asian Countries
Industry CFV 0.180%**
(3.25)
Industry Debt 0.578 %%
(66.61)
Market to Book -0.032%**
(-45.57)
Tangibles 0.204 %%
(39.61)
Profitability -0.770%**
(-62.16)
Size 0.027%%**
(27.95)
Inflation 0.001**
(2.01)
N 222,738
Adj. R squared 0.43
Year FE Yes
Industry FE Yes
Country FE Yes
Clustered SE Firm

This table reports the results of our specification detailed in equation (1), designed to investigate the relationship
between industry cash flow volatility and capital structure. ***, ** and * denote significance of coefficients at the
1%, 5%, and 10% levels, respectively.

Table 2 presents the results from the multivariate analysis shown in equation 1. We confirm there is a
positive relationship between cash flow volatility and leverage among Asian firms. This result is similar to
those observed in the United States and other individual countries, confirming our hypothesis that firms
may respond to higher cash flow volatility by increasing borrowing.
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TABLE 3
RELATIONSHIP BETWEEN CASH FLOW VOLATILITY AND FIRM DEBT, BASED ON
ECONOMIC DEVELOPMENT

Leverage
Developed Countries Developing Countries
Industry CFV 0.043 0.318%**
(0.50) (4.40)

Industry Debt 0.601%** 0.559%**

(38.89) (53.52)
Market to Book -0.037%** -0.031%**

(-24.12) (-37.23)
Tangibles 0.421*** 0.228%**

(30.25) (27.08)
Profitability -0.750%** -0.798%**

(-36.23) (-51.69)
Size 0.019%** 0.033%**

(11.54) (27.97)
Inflation 0.004%** 0.001%**

(5.17) (2.23)

N 97,501 125,237
Adj. R squared 0.36 0.47
Year FE Yes Yes
Industry FE Yes Yes
Country FE Yes Yes
Clustered SE Firm Firm

*ax %% and * denote significance of coefficients at the 1%, 5%, and 10% levels, respectively.

By further breaking down the sample between developed and developing Asian countries, we find that
this positive relationship between cash flow volatility and debt levels only exists among firms based in
developing countries. This is a very interesting, and unique, finding. While the relationship is positive and
significant for the entire Asian sample, it is not significant for firms in developed countries. Thus, the trend
of rising cash flow volatility (Bates et al., 2009) appears to have impacted the corporate capital structure
policies of a specific subset of firms throughout Asia.

Overall, the results of Tables 2 and 3 are consistent with our initial hypothesis that increases in cash
flow volatility are positively related to the amount of debt in the capital structure of firms throughout Asia
and is driven by firms in developing economies.
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We next investigate whether the relationship between cash flow volatility and capital structure is
influenced by the level of debt already present in the firm's capital structure. Table 4 presents the results,
categorizing firms into quartiles based on leverage and further distinguishing between developed and
developing economies. We find that cash flow volatility is positively related to debt levels in all quartiles
of leverage for the entire sample of Asian firms. Of particular importance is that the level of significance
rises with the leverage quartile. In other words, the size of the coefficient increases with statistical
significance, demonstrating that firms already in the highest quartile of debt have the strongest positive
relationship between cash flow volatility and debt levels.

We next investigate whether the relationship between cash flow volatility and debt levels is related to
the firms operating cash flow levels. We explore this relationship in two ways. Table 5 identifies whether
a firm has a positive or negative operating cash flow. Table 6 separates operating cash flows into quartiles
to identify more detailed differences.

TABLE 5
RELATIONSHIP BETWEEN CASH FLOW VOLATILITY AND DEBT LEVELS FOR NON-
NEGATIVE OCF AND NEGATIVE OCF FIRMS

Non-negative OCF Negative OCF

All Asian Developed Developing All Asian Developed Developing

Countries Countries Countries Countries  Countries  Countries
Industry CFV 0.353%** 0.332%** 0.367*%* 0.157* 0.072 0.298**
(6.10) (3.51) (4.95) (1.94) (0.66) (2.53)
Industry Debt 0.569%%** 0.589%:** 0.549%** 0.574%**  (0.596*** 0.568***
(62.99) (36.39) (50.69) (43.26) (23.94) (35.93)
Market to Book -0.029%** -0.027%**  -0.030***  -0.028***  -0.030***  -0.026%***
(-38.63) (-14.44) (-35.33) (-24.14) (-16.85) (-18.00)
Tangibles 0.314%%* 0.447%%* 0.244%** 0.287*** (. 385%** 0.235%%*
(40.53) (30.68) (28.39) (26.38) (20.19) (17.68)
Profitability -0.909%** -1.045%**%  .0.867***  -0.346%*** _0211%**  -0.452%**
(-64.25) (-38.72) (-52.47) (-18.62) (-7.42) (-18.46)
Size 0.022%%* 0.015%%* 0.028%** 0.047***  (.042%** 0.050%**
(22.50) (8.77) (23.42) (31.37) (14.57) (28.57)
Inflation 0.001*** 0.005%** 0.001***  -0.001*** 0.001 -0.001
(3.46) (5.35) (2.89) (-2.78) (0.43) (-1.05)
N 176,942 80,242 96,700 45,794 17,258 28,536
Adj. R squared 0.44 0.38 0.49 0.43 0.38 0.46
Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Clustered SE Firm Firm Firm Firm Firm Firm

k% ** and * denote significance of coefficients at the 1%, 5%, and 10% levels, respectively.

Results in Table 5 show that the relationship between cash flow volatility and debt levels is weakly
significant for firms with negative operating cash flow for the entire sample. Among firms with negative
operating cash flows, the relationship is not significant for firms in developed countries, but it is significant
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at the 5% level for firms in developing countries. However, the relationship is highly significant among all
firms in the sample with positive operating cash flows. Thus, the results in Table 5 support the idea that
firms may increase debt in response to cash flow volatility, but firms with positive operating cash flows
largely drive it.

The results in Table 6 further categorize firms into quartiles based on their operating cash flow levels.
Results show that for the entire sample there is no significant relationship for the lowest quartile of operating
cash flow levels. For the entire sample, we observe a statistically significant result starting in the second
quartile of operating cash flow, which increases statistically significantly in the third quartile and then again
in the fourth quartile. In other words, the positive relationship between cash flow volatility and debt levels
increases as the firms operating cash flows increase. These results are especially true for firms based in
developing countries.
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CONCLUSION

In this paper, we investigate the relationship between two trends that have been explored in recent
literature: rising cash flow volatility and increasing percentages of firms with negative operating cash flows.
Specifically, we explore how these two trends impact firm capital structure throughout Asia. This is the
first study, to our knowledge, which investigates this relationship for this region. We find evidence of a
positive and significant relationship between cash flow volatility and debt levels. We interpret this to mean
that firms respond to higher levels of cash flow volatility, and the associated increased risk of short-term
cash shortages, by increasing their borrowing. Additionally, we find that this positive relationship exists
only among firms based in developing economies, and there is no statistically significant relationship for
firms based in developed economies. We investigate whether this relationship is influenced by the firm's
total debt level, as well as whether it is contingent upon firm operating cash flow — specifically, whether
the operating cash flow is positive or negative, and second, based on the quartile ranking of operating cash
flows. We find that the relationship between cash flow volatility and debt levels is positively related to
leverage, concentrated in firms with positive operating cash flows, and that this positive relationship
increases as the operating cash flow quartile increases.

Overall, these findings help explain the important relationship between cash flow volatility and firm
debt levels throughout Asia, which varies based on economic development, leverage, and operating cash
flow levels.

One avenue of future research includes further exploration of how firms in developed economies
manage the risk of cash shortfalls in response to cash flow volatility since it is not observed it is done
through increased borrowing. This future research will be an important contribution to understanding a
significant difference in borrowing behavior.
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