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Abstract

This paper aims to identify potential drivers behind China’s rising corporate leverage, using
an international aggregate panel dataset. We find strong evidence of significantly negative
effects of the internally financed share of capital expenditure on the change of corporate
debt/GDP: a rise in internally generated funds relative to gross capital formation
consistently slows corporate debt buildup. While our core finding is robust to choices of
benchmark models, control variables, and data samples, this negative effect appears more
pronounced in China’s case. Our regressions also suggest more important roles played by
real economic factors than monetary factors. While the investment rate contributes to
rising corporate debt, a higher saving rate dampens corporate leveraging. Finally, we
present some evidence of consistently negative impacts of government debt on corporate
leveraging, suggesting possible interactions between corporate and government debts.
Overall, our empirical evidence points to the declining investment efficiency as a possible
important driver behind China’s high and rising corporate leverage, in light of its high

investment rate and low internally funded capex ratio.

Key words: Corporate debt, corporate earnings, internal financing, capital expenditure,
China.
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1. Introduction

A decade after the global financial crisis, the total debt to the non-financial sector across the globe
continued surging to a new high of nearly 242% of GDP by end 2017, a marked rise of 30
percentage points compared that of ten years ago (Figure 1). Meanwhile, China’s total debt almost
doubled to about 242% of GDP, joining the rank of the most indebted economies and becoming the
champion among all the reporting emerging economies (Figure 1 and Figure 2). A major driver
behind this trend of rising indebtedness, for both the world and China in particular, has been the
steep increase in corporate debt. China’s corporate debt to GDP ratio has now been among the
very highest globally, rising by nearly 65 percentage points within a decade, the fastest among all

the major economies around the world (Figure 2 and Figure 3).

Insert Figure 1 here
Insert Figure 2 here
Insert Figure 3 here

Rising corporate debt globally can pose financial stability risks as well as offer opportunities of
deepening financial markets (McKinsey Global Institute, 2018). Chen and Kang (2018) argue that
China’s credit boom of this magnitude is on a dangerous trajectory, unsustainable and with
increasing risks of a disruptive adjustment and a marked slowdown in economic growth. Ma and
Laurenceson (2017) highlight that the decade-long big run-up in China’s overall debt level was

propelled by all three sectors: governments, corporations and households."

There are two broad sets of factors that may have contributed to China’s big and rapid corporate
debt buildup during the decade following the global financial crisis: one on the borrowing side and
the other on the lending side. First, from the borrowing side, is the “shadow borrowing”
undertaken mostly by local Chinese governments often in the name of corporate debt. On one
hand, the Chinese government implemented huge infrastructure investment programs in response

to the global financial crisis (Ma et al., 2013). Such investment was mostly hastily chosen and

! During 2008-2018, the Chinese household debt rose much faster than the corporate debt, yet
starting from a very low base of below 20% of GDP in 2008, compared to almost 100% for the
corporate debt then. Meanwhile, the Chinese corporate debt rose at a somewhat faster pace than
that of the earlier decade, accounting for more than half of the climb in the country’s overall
debt/GDP ratio since the global financial crisis.



funded through debt issued by legal corporate entities linked to Chinese local governments which
faced the legal prohibition of borrowing specified by the 1994 Budget Law (Zhang and Barnett, 2014;
and Bai et al., 2016). These local government-linked, sponsored or owned legal corporate entities
are called “local government financing vehicles” (LGFVs). On the other hand, local government
officials until very recently faced effectively weak fiscal discipline and had powerful motives to
circumvent the legal borrowing restrictions, since they often received faster political promotion by
pursuing higher local GDP growth usually financed through these LGFV debts. As a result, much of
such “shadow borrowing” undertaken by local governments was often recorded as corporate debt.
This in part helps explain China’s interesting mix of exceptionally high corporate leverage and
relatively modest government debt obligations, when compared to its international peers, and
raises a big question of whether and how much of these LGFV debt should be regarded as

corporate or government debt (Figure 2).

The second set of main drivers, from the lending side, is a big expansion of “shadow banking” in the
Chinese financial system following the global financial crisis. China’s financial system has
experienced broad-based liberalization and deregulations over the past decade, with increased
banking entries and competition, growing consumer lending, partial interest rate liberalization,
greater exchanger rate flexibility, and gradual capital account opening (Ballantyne, et al, 2014,
Elliott et al., 2015; Bai, et al, 2016; and Chen et al., 2017). Many of those LGFVs initially borrowed
from banks to fund their investment projects in 2008-2009 but soon came under rollover and
refinancing pressure. To accommodate such local government “shadow borrowing”, “shadow
banking” and the corporate bond market both expanded substantially under a less tightly regulated
Chinese financial system. China’s fragmented financial regulatory regime further facilitated the

sizable rise of this “shadow banking”.

Complementing these narratives, Ma and Laurenceson (2017) also suggest two other possible
drivers behind China’s rising corporate debt: the share of internally-funded corporate capital
expenditure (IFCE) and the rising importance of real estate and construction firms as holders of
corporate debt. However, Ma and Laurenceson (2017) have not provided the needed formal
empirical evidence to verify the potential role for the ratio of corporate earnings over corporate
capital spending, although the familiar pecking order theory and internal financing model (Myers
and Majluf, 1984; and Hubbard et al., 1995) would intuitively suggest that this ratio can be an
important determinant of corporate borrowing. Higher corporate earnings relative to capital
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expenditure imply a less need for external financing, but higher gross corporate earnings also tend
to lift corporate capital expenditure. For a given capital structure, therefore, what matters more for
corporate debt financing is the ratio of internally generated funds (as measured by the sum of
retained earnings and depreciation) over corporate capital expenditure (Figure 4). This is more
relevant in China’s case, where its government is believed to expand infrastructure investment
projects just when its corporate earnings weaken, often financed through reported corporate debts
issued by LGFVs rather than through more conventional fiscal borrowing (Zhang and Barnett, 2014;

Bai et al., 2016; and Mano and Stokoe, 2017).

To our best knowledge, this paper is the first to formally investigate the effects of the share of
internally financed corporate capital expenditure (IFCE) on corporate leverage, using an
international panel dataset at the national level. This contrasts with most of the existing empirical
studies related to the pecking order theory and internal financing model, which are mainly based
on firm-level data. By controlling for the effect of government debt, we at least partially address
the challenging issue that in China and possibly some other economies, the demarcation between
public and private obligations can be blurred and uncertain, and their interactions are not well
understood. Moreover, we will aim to quantify the differences between China-specific coefficients
of these key explanatory variables and the mean coefficients as well as examine potential outsized
influence of China as an outlier. Finally, our paper conducts multiple robustness checks of our main

findings, using a variety of specifications, control variables, samples and estimators.

Our main findings are straightforward. First, we provide strong and robust evidence on the
significantly negative effects of the share of internally financed corporate capital expenditure (IFCE)
on the pace of corporate debt buildup. A higher ratio of internally generated funds to corporate
capital expenditure consistently slows the pace of corporate debt buildup. Second, we also provide
some evidence that the past growth of government debt tends to consistently slow the rises in the
corporate debt/GDP ratio, for both the full international sample and the sub-sample excluding
China. This could suggest the potential interactions between government and corporate debts as
well as raise questions of how they can be better measured, though addressing this issue fully is
beyond the scope of our paper. Moreover, we obtain some evidence that the negative effects of
IFCE and government debt on corporate leverage are consistently more pronounced for China. In
addition, our regressions suggest that real economic factors tend to matter more than monetary

factors in the determination of changes in corporate debt. In particular, a higher investment rate
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adds to corporate debt buildup, while a higher domestic saving rate actually slows corporate
leverage. Finally, our overall empirical findings suggest that the marked rise of Chinese corporate
leverage could be a consequence of declining investment efficiency in the wake of the large
government stimulus during the global financial crisis. Specifically, relative to its international peers,
China’s high investment rate and low ratio of internally generated funds over capital expenditure
may have combined to cause its high and rising corporate leverage over the past decade, even after

controlling for the role of government debt.

The rest of our paper is organized as follows. Section 2 presents the baseline estimation framework,
potential key explanatory variables of corporate debt, central hypotheses, the panel dataset and
some preliminary data analysis. Section 3 reports the core empirical findings from our fixed-effects
estimations, while Section 4 discusses additional analysis for multiple robustness checks. Section 5

concludes.

2. Estimation framework and methodology

This section lays out our benchmark estimation models and discusses data and unit root tests.
2.1 Baseline framework

The baseline framework for our empirical estimation starts with the potentially important role of
the share of internally financed capital expenditure in corporate leverage, intuitively motivated and
inspired by the conventional corporate finance literature of the “pecking order theory” (Myers and

Majluf, 1984) and “internal financing model” (Hubbard et al., 1995).

Specifically, we propose that the ratio of corporate debt to GDP (CorpDebt) is a function of the
share of internally financed or funded capital expenditure by the corporate sector (IFCE), the ratio
of government debt to GDP (GovDebt), a dummy for the global financial crisis (Crisis), its interaction

with IFCE (IFCExCrisis), and a set of control variables X.

CorpDebt = A{IFCE + A,GovDebt+A3Crisis+A4FCEXCrisis + BX + €



Our central focus is the role of the corporate capital expenditure funded internally in corporate
debt financing. We measure the share of internally financed capital expenditure (IFCE) by the ratio
of the internally generated funds over the gross capital formation of the non-financial corporate
sector. It can be viewed as a measure of profitability and cash flow relative to capex.” Intuitively, a
higher IFCE suggests a less need for external financing and therefore generally lowers corporate
leverage, other things being equal (Ma and Laurenceson, 2017). Specifically, as a central hypothesis
of our paper, we expect the coefficient of IFCE (1,) to be negative. This is because while according
to the internal finance theory, stronger internally generated cash flows may boost new corporate
investment spending, a rise in gross corporate earnings relative to capex typically means less a need

for external financing, thus slowing corporate debt buildup, according to the pecking order model.

Moreover, stronger corporate earnings are often associated with higher economic growth and thus
a lower corporate debt/GDP ratio. Hence one would expect corporate profitability and the
corporate debt/GDP ratio to be negatively related (Ma et al., 2013). As a consequence, for both of
these two channels, we expect 4, to be negative: as IFCE declines, corporate leverage tends to rise;
and vice versa. Indeed, using a sample of listed Chinese companies, Roberts and Zurawski (2016)

confirm a strong negative correlation between corporate leverage and profitability.

Our baseline model above also includes the government debt/GDP ratio as a potential determinant
of corporate leverage for two considerations. First, there could be substitution and interactions
between government and corporate borrowing. One possible channel for their interactions is the
potential crowding out effect: increased government borrowing may put upward pressure on
interest rate or in the presence of financial frictions, tighten the credit constraint facing private
firms, crowding out private investment and thereby dampening corporate borrowing (Alper and
Forni, 2011; Hubbard, 2012; Huang et al., 2016). Alternatively, when an economy’s private sector is
unwilling to borrow, its government sector may step in to undertake more public debt obligations
countercyclically (Koo, 2008; Schularick and Taylor, 2012; Schularick, 2013; and Mbaye et al., 2018).

Clearly, the possibility of two-way causalities between CorpDebt and GovDebt cannot be ruled out.

Second, in China’s case, there could be additional complications related to measurement error

problems about reported corporate debt data, as discussed in Section 1. There is a wide range of

2 An alternative to our indicator of the share of internally financed capex would be the operating
cash-flow to capex ratio, to measure the financial autonomy of a firm (Alexandre and Charreaux,
2004). Such an indicator is typically derived from firm-level data: a potential future research topic.
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estimates about the possible scale of implicit local government obligations often disguised under
corporate debt: those borrowings undertaken by LGFVs (such as local state firms, local government
financing vehicles, and private-public partnership programs). These vehicles were mostly set up to
circumvent the 1994 China Budget Law that prohibited local government borrowing (Zhang and
Barnett, 2014; and Bai, et al 2016). Yet the China Budget Law was modified in 2014 to allow local
governments to legally undertake new debts and swap some of the existing debt undertaken by
these LGFVs into local government debts, subject to the approval of the Chinese central
government. Hence the demarcation of reported data on corporate and government debts can be
uncertain, both in terms of size and over time (Zhang and Barnett, 2014; Mano and Stokoe, 2017,

and IMF, 2017).2

In any case, when its economy and corporate earnings weaken, the Chinese government often
steps in to ramp up investment spending, sometimes financed by LGFV debts (Figure 4). A
slowdown in the reported government debt issuance thus may in turn add to corporate debts
issued by these LGFVs. Therefore, a rise in the reported government debt should correspond to a
fall in the reported corporate debt, other things being equal. The expected sign of its coefficient (1,)
therefore should be negative, a second hypothesis to be tested in our paper. At least, the effects of
government debt on corporate leverage ought to be controlled when examining the role of the IFCE.
As such, the inclusion of government debt as a determinant of corporate debt may at least partly

help address the possible problems of both two-way causality and measurement error.
Insert Figure 4 here

Finally, our baseline estimation equation also considers the potential effects of a range of economic
factors as control variables, collected under X, for the purpose of testing the robustness of our
findings. For convenience, we group these control variables into two. The first group covers
domestic real economic factors such as growth, income level, economic structure, and investment
or saving rate. The second group includes monetary variables, financial structure and global factors.

These control variables are first individually considered and then combined in our estimation.

The choice of these two groups of economic factors is mainly motivated by the conventional

literature, and the main purpose is for them to serve as control variables for the robustness testing

>IMF has provided its own estimate of China’s augmented fiscal deficit, mostly by taking into
consideration debt issued by LGFVs. However, their estimate of augmented debt is only available
since 2012 and its methodology can be debated (IMF 2017).
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of our core findings. Some of the coefficients of these control variables may offer more intuitively
expected signs, while others can be ambiguous in theory. For instance, a higher income level, as
measured by per capita PPP, should lift corporate leverage, as it is typically associated with a
deeper financial system and greater repayment and servicing capacities. Also, higher economic
growth should directly help ease the corporate debt/GDP ratio, other things being equal. Its
coefficient therefore should be expected to be negative. In addition, a higher investment rate may
suggest a greater need for external financing, hence we may expect a positive coefficient.
Moreover, expectations of a stronger US dollar may discourage corporate borrowing globally (Borio
et al., 2011; McCauley et al., 2015; and Bruno and Shin 2017). Finally, a higher domestic saving rate
may suggest a smaller need to borrow on the one hand, but more savings available to be
intermediated on the other. So its coefficient should be ambiguous ex ante in theory and hence can

only be ascertained empirically.

2.2 Data and Preliminary analysis

Our data sample for empirical estimation is an unbalanced international aggregate panel dataset,
covering a maximum period of 1995-2016 annual data and consisting of 41 economies at national
level. Our main data sources are from the BIS, OECD, World Bank and Bloomberg. The Appendix A
details the data definitions and sources. Our crisis dummy variable follows the specification of
Moore and Mirzaei (2016): taking on the value of 1 for the crisis period of 2008-2010, and 0
otherwise. Descriptive statistics of all the variables are reported in Appendix B. We will apply the

fixed effect model to our international panel sample.

Before conducting the formal regressions, we first perform a preliminary data analysis for all the
variables used in our regressions. As detailed in Appendix C, we follow Hurlin and Venet (2008) and
perform three panel unit root tests to ensure that all the variables included are stationary: the W t-
bar test (W _IPS) proposed by Im et al. (2003), the Fisher-type test (P_MW) proposed by Maddala
and Wu (1999), and the Z test (Z_CHOI) proposed by Choi (2001). We use level for stationary
variables and only first-difference for non-stationary or trend-stationary variables. First-
differencing also has the advantages of turning an integrated time series process into a weakly

dependent process and minimizing the bias of the fixed-effects estimator (Wooldridge, 2002).



As Appendix C shows, only some variables are stationary: IFCE, national GDP growth, global growth,
investment rate, saving rate, domestic bond yield, and corporate debt to equity ratio. In particular,
we identify that our dependent variable, the corporate debt/GDP ratio, is not stationary. Therefore,
we use its first-difference as the dependent variable throughout in the paper. Also, to minimize the
potential endogeneity risks related to the inclusion of the government debt/GDP ratio as an
explanatory variable, which is also non-stationary, we use its lagged first-difference for all of our

regressions.

Finally, to ensure the robustness of our estimations, we propose four simple benchmark estimation
equations, allowing for the inclusion and exclusion of both the interaction term of the crisis dummy
and IFCE (IFCExCrisis) and government debt, in addition to the crisis dummy and IFCE. They are

listed as the following four benchmark estimation equations of (A), (B), (C) and (D).

ACorpDebt;; = MIFCE;; + A;AGovDebt; 1 + A3Crisis + ALIFCE; (XCrisis + pX;+ + FE + €;+ (Eq.A)

ACorpDebt;; = MIFCE;; + A;AGovDebt; (1 + A3Crisis + fX; + FE + €;; (Eq. B)
ACorpDebt;; = MIFCE;; + A3Crisis + ALIFCE; (XCrisis + fX; + FE + €;¢ (Eq. C)
ACorpDebt;; = MIFCE;; + A3Crisis + pX;+ + FE + €;¢ (Eqg. D)

where the subscript i indexes the individual economy and the subscript t indexes the time period.

FE is the economy-specific fixed-effect which captures all unobserved, time-constant factors that
may affect the dependent variable. In this paper, we use the fixed-effects estimator for estimating
those benchmarks equations in part because it allows isolating these unobservable economy-
specific effects that may be correlated with some independent variables. It also allows correcting
the omitted variable bias. Moreover, the fixed effect estimator turns out to be less sensitive to the
violation of the strict exogeneity assumption, especially with large T (Wooldridge, 2002). To confirm
the choice of fixed rather than random effect models, we run a Hausman test and also consider the

system-GMM estimator in robustness checks.



3. Empirical results: core findings
This section summarizes the main results of our baseline estimation.

Table 1 presents the regression results for the four aforementioned benchmark estimation
equations of (A), (B), (C) and (D), but initially excluding all of the control variables X. The Hausman
(1978) test shows that unobserved economy-specific effects FE are at least correlated with IFCE and
IFCEXCrisis, justifying our choice of the fixed-effect estimator. Three points about these preliminary

estimation outcomes reported in Table 1 are worthwhile mentioning.

First, the estimated coefficient of IFCE is always significantly negative, suggesting that the ratio of
gross corporate earnings to corporate gross capital formation consistently has a negative and
significant impact on the change in the corporate debt/GDP ratio, regardless of the choice of the
benchmark estimation equations. Take benchmark (A) in Table 1 as an example, when the IFCE
ratio doubles, the change in the corporate debt/GDP ratio would decrease by about 5.8 percent,
meaning that the pace of corporate borrowing slows with a higher share of internally financed
capital expenditure. This finding is expected and consistent with those reported by Roberts and
Zurawski (2016), which use firm-level data. We come back to this central finding multiple times to

ensure its robustness in the rest of our paper.

Second, for the two benchmark models that include the government debt/GDP ratio (A and B),
their regression outcomes all show its significantly negative impacts on the change in the corporate
debt/GDP ratio. Again, the sign of the estimated coefficient is as expected: slower lagged
government debt buildup accelerates corporate leverage. Table 1 shows that for these two
benchmarks, if the change in the government debt/GDP ratio in the previous year increases by one

percent, the change in the corporate debt/GDP ratio would fall by about 0.11 percent.

Third, the crisis dummy is positive across all four benchmark equations but not always significant,
indicating that corporate leverage might actually accelerate during the crisis years of 2008-2010. On
the other hand, the coefficient of its interaction term with IFCE is also positive, suggesting that the
negative impact of IFCE on corporate borrowing could weaken during the crisis years. But this

indirect effect is insignificant.

Insert here Table 1
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Insert here Table 2

Next, we turn to the effects of including control variables, under various benchmark estimation
models. Table 2 first reports the results of the inclusion of domestic real economic factors under
benchmark equation (A). So far, our initial list of domestic real economic factors considered
consists of national real GDP growth, per capita PPP, investment rate, and share of industry in GDP.
We first add one variable a time separately, and then put them all together at the end (Column A5,
Table 2). The most important upshot of this exercise is that the core findings of the significantly
negative effects of both IFCE and government debt on the change in the corporate debt/GDP ratio

mostly hold up well.

Individually, each of the considered domestic real factors has the expected sign but is mostly
insignificant, except investment rate; yet they mostly become significant when grouped together.
For instance, Column A5 in Table 2 shows that a one percent higher growth rate slows down the
pace of the change in the corporate debt/GDP by 1.1 percentage points, while one percent higher
investment rate leads to a pickup of 0.3 percentage points in the pace of changes in the corporate
debt/GDP ratio. A rise in both per capita income and the share of industry in GDP also accelerates

the rise of the corporate debt/GDP ratio.

Table 3 repeats the same exercise in Table 2 but now under benchmark equation (B). In most of the
cases, the estimated coefficients of both IFCE and government debt again remain significantly
negative, while those for the same real economic factors are broadly similar to those reported in
Table 2. Our findings of the effects of domestic real economic factors under benchmark equations
(C) and (D) are not listed in this paper but are broadly similar to those reported under benchmark

(A) and (B) reported in Table 2 and 3.
Insert here Table 3

Next, we consider the effects of the second group of control variables (those of global and
monetary factors), again under both benchmarks (A) and (B). So far, our list of considered control
variables for this group consists of global GDP growth, the nominal effective exchange rate of the
US dollar, the average G3 policy rate, 10-year national government bond vyields, and corporate

debt/public equity ratio.
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Tables 4 and 5 present their estimation results for equations (A) and (B), following the same
operational approach of adding one factor a time and then assembling them together at the end.
Again, in all cases, both IFCE and government debt/GDP significantly slow the pace of corporate
debt buildup, regardless of the choice of control variables and benchmark equations. While most of
these new control variables generate the expected signs, they are often insignificant, with the
exceptions of global growth and G3 policy rate. Our findings for the effects of monetary and global
factors but under benchmark equations (C) and (D) are not listed in this paper but are broadly

similar to those under benchmarks (A) and (B) and reported in Table 4 and 5.
Insert here Table 4
Insert here Table 5

Table 6 reports the regression outcomes from combining these two groups of control variables
together and under all four benchmark estimation equations of (A), (B), (C) and (D), regardless of
their individual statistical significances. Five findings are worthy highlighting. First, the coefficient of
IFCE remains consistently negative and significant. Second, the effect of government debt continues
to be negative, as expected, but now becomes insignificant. Third, most of the domestic real
economic factors are still significant, except the industrial sector’s share. Fourth, most of the global
and monetary factors remain insignificant, though the estimated coefficient for global growth rate
remains consistently significantly negative. Finally, the G3 policy rate is no longer significant, while

the nominal effective exchange rate of USD gains some significance for all four benchmark models.
Insert here Table 6

Table 7 reports the results for the corresponding parsimonious specifications, by removing from
Table 6 those variables that appear insignificant. Clearly, our main findings again remain robust and

broadly the same.
Insert here Table 7

So far, we have essentially conducted a global test of the general hypotheses that both IFCE and
government debt negatively impact on corporate leverage, using a cross-country dataset and
controlling for the country fixed effects, but without offering direct evidence about the possible
China-specific effects. This in turn poses two China-related questions. First, one may ask whether

China is an outlier, potentially resulting in outsized influences on the impacts of IFCE and GovDebt.
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Might it be the case that past growth in government debt slowing corporate debt buildup applies
principally to China only? Second, more importantly, one may also ask whether some key
explanatory variables could have differentiated impacts for China. Could the negative effects of
IFCE and past government debt growth on corporate leverage be more or less pronounced in
China’s case? We take two different but complementary approaches to shedding lights on these

two questions.

To address the first question, we simply use a sample excluding China and reproduce the estimation
specifications of both Table 1 (that without control variables) and Table 7 (the parsimonious
specification). The estimation results on an ex-China sample are reported in Table 8. Again, the
negative impact of IFCE remains significantly negative, while that of the government debt is
significantly negative without controls but becomes insignificant when the control variables are
included, both indicating that the inclusion of China in the full sample does not bias our core
findings. Indeed, it suggests that the negative effects of past government debt growth on corporate
leverage may not be unique to China, although the underlying mechanisms may differ across
economies. For example, while a meaningful portion of the de facto local Chinese government
obligations could show up as rising corporate leverage since the global financial crisis, the Japanese
government might have undertaken more borrowing countercyclically when its corporate sector

deleveraged (Koo, 2008).
Insert here Table 8

To address the second question and tease out the China marginal effects, we augment our
specification by interacting a China binary dummy with IFCE and government debt. There are three
possible ways to formulate these China-specific interactions: interacting with only IFCE (IFCExChina)
or only government debt (GovDebtxChina), or both at the same time, respectively. In the interest of
space, we report only the estimation results under the benchmark equation (A), first without any

control variables in line of Table 1 and then following the parsimonious specification of Table 7.*
Insert here Table 9

Table 9 shows the empirical outcome of this exercise, with three noted observations. First, the

China differential effects, as captured by these three interaction terms, are negative in all cases,

* The estimation results under benchmark estimation equations (B), (C), and (D) are quite similar
and will not be reported in the paper.
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possibly suggesting that both IFCE and government debt may have larger negative effects on
China’s corporate debt buildup than those of its international peers. However, these China-specific
effects are significant only for the interaction term of IFCExChina without control variables. Second,
the size of the estimated coefficient on IFCExChina varies considerably pending specifications and in
some cases appears implausibly large relative to the global average effect. Therefore, while the
direction of the China marginal effect is clear, one ought to take the estimated coefficient size with
a grain of salt. Last but not least, the inclusion of these interaction terms does not materially alter
our main findings about the average effects of IFCE, past government debt growth and other

control variables on corporate leverage.

All in all, our central finding, that the ratio of corporate earnings over corporate capital spending
has significantly negative impacts on corporate leverage, is consistently robust to the choices of
estimation equations, control variables and samples. Moreover, this impact appears more
pronounced for China than for other economies in the sample but is only statistically significant for
the IFCExChina interaction term in some cases. For this reason, our later robustness checks will
include only the interaction term of IFCExChina. Also, China does not appear to be an influential
outlier, hence we will continue using the full regression sample for the rest of our paper. In
particular, the effect of lagged government debt growth on the change in corporate debt is
consistently negative for both the full sample and the sub-sample excluding China, though it loses
statistical significance in some cases and may have different underlying interaction mechanisms
across economies. Finally, most of the real economic factors appear more important than the
chosen monetary and financial factors, though other financial factor in some cases may have

significant effects on corporate leverage, as our robustness checks next show.

4. Empirical results: additional analysis

In this section, we conduct multiple robustness checks for our central findings discussed in Section
3. These additional analyses include alternative control variables, dynamic specifications, and other

estimation methods.

First, we consider alternative control variables. One possibility is to include saving rate instead of
investment rate as a new control variable. One popular argument (Zhou, 2016; HSBC, 2016; and

Ma and Laurenceson, 2017) is that China’s high saving rate contributes to and even justifies its very
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high leverage, for both the corporate sector and the whole economy. Yet the effects of domestic
saving on corporate leverage should in theory be ambiguous ex ante, as a higher saving rate may
suggest a greater supply of loanable funds on the one hand and a less need to borrow on the other.
Its net impact should only be determined empirically. In light of the highly positive correlation
between domestic saving and investment rates both across nations and over time (Feldstein and
Horioka, 1980), these two variables should not appear in the same estimation equation. But we can
check the potential effect by replacing investment rate with saving rate in the parsimonious

specifications of Table 7.

The results of this exercise are reported in Table 10. Three interesting points are noted. First, our
central finding of negative effects of IFCE on changes of the corporate debt/GDP ratio still holds up
well, whether saving or investment rate is used. Second, the negative effect of government debt on
the change in corporate debt now becomes statistically significant. Third, contrary to the popular
belief and the empirical findings of HSBC (2016) and Ma and Laurenceson (2017), we find that
higher domestic saving actually dampens corporate leverage, though its statistical significance is

low in some cases.
Insert here Table 10

Another possibility we consider is the expected US dollar strength as an alternative monetary factor.
As detailed in Appendix A, we measure this factor as the lagged ratio of the effective 12-month US
dollar forward exchange rate to its spot counterpart (NEER). A value larger (smaller) than 1
indicates an expected appreciation (depreciation) of the US dollar. We would expect a negative sign
of the coefficient for this variable, since an expected weaker dollar may encourage corporate
borrowing globally via carry trade and an expansion of dollar credit (Borio et al, 2011; McCauley, et
al, 2015; and Bruno and Shin, 2017). Table 11 reports the results under the parsimonious
specification of Table 7 and shows significantly negative impact of the lagged expected effective
dollar appreciation: an expected US dollar appreciation discourages the corporate leverage buildup.
Our main findings on the roles of the IFCE and other real economic factors hold up well again, with

the only exception of government debt whose sign turns insignificantly positive.
Insert here Table 11

Second, we also allow for the possibility of some dynamic relationship between IFCE and corporate

debt. For instance, IFCE could intuitively lead new corporate debt undertaking, as firms may
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formulate their decisions about the next period’s borrowing according to the current IFCE. One
simple way to address this issue is to have a lagged IFCE in place of IFCE in the parsimonious
specification of Table 7. This exercise under all of the four benchmark equations is reported in Table
12. The estimated coefficient of lagged IFCE has the expected negative sign and remains significant,
although its size is slightly different from that of IFCE previously reported. Our core findings

therefore remain robust.
Insert here Table 12

Finally, we also consider a dynamic panel model by allowing the lagged change in corporate debt
among the regressors. As its inclusion may introduce endogeneity due to its correlation with the
error terms, we use the system-GMM estimator to reduce the estimation bias and inconsistency.5
To have sufficient instruments that consist of lagged variables in level and in first difference, we
downsize our initial sample to a balanced panel of 21 economies. Moreover, the lagged change in
government debt now should be removed, since the inclusion of both lagged corporate debt and
lagged government debt together can be redundant, as they may be correlated and have conflicting
classification and measurement issues, as mentioned earlier. In effect, our GMM estimations are

based on the benchmark estimation equations of (C) and (D).

Table 13 reports the results of this simple dynamic panel modelling exercise. First, the impact of
lagged dependent variable is significantly negative, indicating the speed of increase in corporate
debt in previous year decreases its speed in the same year. Yet interpreting the half-life here can be
tricky, as our dependent variable is in form of first-difference and implies an AR(2) process. Its
negative coefficient indicates a mean-reverting process to an “equilibrium speed” of corporate
leverage adjustment in the long run, with a half-life of approximately 0.4 years. Second, the
negative impact of IFCE remains significant, even after the inclusion of the lagged dependent
variable. Third, however, the coefficient of the ChinaxIFCE interaction term turns positive though

highly insignificant.

Insert here Table 13

> The potential weakness of the difference-GMM estimator is that lagged levels are often rather
poor instruments for first differenced variables. The system-GMM estimator includes lagged levels
as well as lagged differences (Arellano and Bover, 1995; Bond et al. 2001).
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We have also conducted several other robustness checks, and their empirical results are briefly
summarized here, but their estimation details are not presented in the interest of space. First, we
use the 10-year US Treasury Inflated-Indexed Securities yield (TIPS) as an alternative measure of
expected real borrowing cost. Its estimated coefficient is negative but insignificant, and our main
estimation results stand. Second, we allow for the interactions of the crisis dummy with national
or/and global GDP growth. While the global financial crisis appears to reinforce the negative effects
of both on corporate leverage, this does not alter our principal empirical outcomes. Finally,
following Cheung et al. (2018), we consider an alternative crisis dummy specification as an indicator
function 1=1 if t>2007 and replicate the parsimonious specifications in Table 7 with this new crisis
dummy. While the sign of the coefficient for this “post crisis dummy” sometimes changes, our core

findings again hold well.

In sum, our main findings of significantly negative effects of IFCE on the pace of corporate leverage
remain highly robust to the multiple robustness checks. The effect of government debt also
remains consistently negative but is mostly insignificant. The effects of the retained control
variables are broadly similar to our core findings reported in Section 3. Finally, while our robustness
checks cast doubt on the popular view about the role of saving rate, we identify the expected US

dollar strength with significantly negative effects on the pace of corporate debt buildup.

5. Concluding remarks

Globally, the total debt/GDP ratio continued to rise substantially in the aftermath of the global
financial crisis, more so for China, whose ratio almost doubled over the past decade. Based on the
reported data, China’s corporate sector has been the principal driver of this steep rise in its
indebtedness. Nowadays, China’s corporate leverage is among the very highest in the world. Such a

rapid rise of corporate debt may be unsustainable.

This paper investigates the role of a potentially important determinant of corporate leverage: the
ratio of internally generated funds over corporate capital expenditure. This is in part motivated by
the traditional corporate finance literature of the “pecking order theory” and “internal financing
model”: stronger internally generated cash flows allow firms to pay down their debt or fund new
capital expenditure with less leverage. Our paper is also partly motivated by the observation that

when Chinese corporate earnings weakened, the Chinese government often stepped in to
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undertake large investment projects officially financed by corporate debt issued by LGFVs. These
two considerations suggest that a rise in the ratio of corporate earnings to capital expenditure and

higher government debt should both slow the pace of corporate debt buildup, ceteris paribus.

We empirically estimate these effects on the basis of an international panel dataset of 41
economies at the national level for the period of 1995-2016, under a variety of benchmark
estimation equations and with a range of control variables and data samples. Our core and robust
empirical finding is that a rising share of internally financed capital expenditure significantly slows

the speed of corporate debt buildup.

In addition, we obtain some evidence of consistently negative impacts of past government debt
growth on corporate leveraging. This suggests possible substitution and interactions between
corporate and government debts, potentially giving rise to the problems of measurement errors
and two-way causality. This is more so in China’s context, wherein until very recently, its local
governments had been prohibited from borrowing but had strong motives to leverage up under the

disguise of corporate debt obligations issued by LGFVs.

We also find more important roles played by real economic factors such as income level, growth
and investment rate than those by monetary factors such as interest rates. In particular, domestic
investment rate adds to corporate leverage but not domestic saving rate. That is, a high saving rate
neither explains nor justifies China’s high corporate leverage. One possibility is that what matters
more here is not the aggregate national saving rate but its distribution across different economic
sectors, given our paper’s focus on corporate leverage. While most of the monetary factors
considered so far have insignificant effects and sometimes do not even have the anticipated signs,
we do find some evidence of significantly negative effects of expected US dollar strength on the

pace of corporate leverage.

Our empirical results may have potentially useful policy implications, especially for China. First of all,
our consistent findings of the significantly negative effects of the ratio of gross corporate earnings
over corporate investment and positive impact of investment rate on the pace of corporate debt
buildup together highlight a central role for investment efficiency. First, higher returns on more
efficient investment strengthen corporate cash flows and potentially contribute to higher IFCE, thus
slowing down corporate leverage. Second, improved efficiency of investment may also directly

lower the corporate debt/GDP ratio, since a given economic growth rate can now be supported by
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a lower investment rate (Ma et al., 2017). Hence if corporate debt funds profitable investment,

efficiency and productivity should not suffer.

In China’s case, the sharp rises in the reported corporate leverage during second half of the 2000s
often financed the investment projects hastily chosen and promoted by the government to counter
the adverse shocks of the global financial crisis. The allocative efficiency of such an investment
surge therefore could be questionable. Indeed, for the 1995-2016 period under study, China has
the highest average investment rate (42%) among all the economies included in our international
panel sample relative to the global sample mean (24%), while its IFCE ratio is the lowest (averaging
51% compared to a global sample mean of 92%). Moreover, the negative effect of IFCE on
corporate leveraging appears more pronounced for China. In other words, the marked and
prolonged surge in China’s corporate debt/GDP ratio over the past decade could be a direct

consequence of declining investment efficiency (Figure 4).

Moreover, the consistently negative impact of government debt on corporate leverage can be
viewed as an indication of either general crowding out effects of government spending or the
shadow borrowing undertaken by Chinese local governments, or both. Effectively, the significant
surge in China’s corporate borrowing over the past decade may be partly attributable to rising
corporate debts issued by LGFVs to fund government-designated investment projects. That is,
China’s reported corporate debt may have been exaggerated, while its government obligations
probably understated. If so, the recent Chinese government policy to swap some reported LGFV
corporate debts into local government debt should facilitate headline corporate deleveraging but

meanwhile adds to general government debt obligations.

Appendix A: Variables definitions and data sources

Corporate debt Credit to Non-financial corporations from all sectors at market value in percentage
of GDP. Data sources: BIS, OECD and IMF.

Internally funded  Ratio of corporate earnings to gross capital formation of non-financial corporates.

corporate capital ~ Corporate earnings defined as disposable income of non-financial corporates

expenditure adjusted for the net acquisition of non-financial assets. Data sources: OECD, and
authors’ calculation.
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Government debt

Crisis

China

GDP growth rate

GDP per capita in
purchasing power
parity (PPP)

Saving rate

Investment rate

Industry, value
added

Corporate debt to
equity ratio

Bond Yield

Global growth
rate

G3 policy rate

USDNEER

USTIPS

Credit to general government from all sectors at market value in percentage of
GDP except Argentina, Brazil, China, Indonesia, India, Mexico, Russia, Saudi
Arabia and South Africa and emerging markets (as a whole) for which we use the
only available nominal values in percentage of GDP instead. Data sources: BIS,
OECD, and IMF.

Dummy variable of the global financial crisis. Two alternatives: (1) crisis0810
takes value 1 for the crisis period of 2008-2010, and 0 otherwise (Moore and
Mirzaei, 2016). (2) crisis0716 is given by the indicator function I=1 if t=2007
(Cheung et al. 2018).

Dummy variable for China. It takes value 1 for all period of China, and 0
otherwise.

Annual percentage growth rate of GDP at market prices based on constant local
currency. Aggregates of GDP are based on constant 2010 US dollars. Data source:
World Bank WDI (NY.GDP.MKTP.KD.ZG).

Gross domestic product measured in purchasing power parity and divided by
midyear population. Data are in constant 2011 international $. Data sources:
World Bank WDI (NY.GDP.PCAP.PP.KD).

Gross domestic savings in percentage of GDP. Gross domestic savings are
calculated as GDP less final consumption expenditure (total consumption). Data
sources: World Bank WDI (NY.GDS.TOTL.ZS).

Gross capital formation in percentage of GDP. Data sources: World Bank WDI
(NE.GDI.TOTL.ZS)

Industry, value added in percentage of GDP. Data source: World bank WDI
(NV.IND.TOTL.ZS).

Ratio of corporate debt to total market capitalization of listed domestic companies
in percentage of GDP. Market capitalization is the share price times the number of
shares outstanding (all classes) for listed domestic companies, end of year values.
Data sources: BIS, World Bank WDI (CM.MKT.LCAP.GD.ZS), and authors’
calculation.

Year-end 10-year government bond yield. Data sources: OECD and Bloomberg.

Annual percentage growth rate of GDP at market prices based on constant local
currency and constant 2010 U.S. dollars. Data sources: World Bank and OECD.

Averaged policy interest rate of US, Japan and Euro area. Lombard rate of
Bundesbank is used for the euro area for the period from 1995 to 1998. Yearly
averaged data and year-end data are both used. Data sources: BIS, St. Louis FED,
and Bundesbank.

Nominal effective exchange rate of the US Dollar, based on a broad basket of
trade partner countries. Annual average of monthly data or year-end monthly data.
Data sources: BIS.

Year-end US 10-Year Treasury Inflation (or Protected)-Indexed Securities yield,
percent per annum. Measured as the difference between 10-year US government
bond yield and 10-year US breakeven inflation rate, which represents a measure of
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Expected USD
appreciation

expected inflation in the next 10 years. Data sources: Bloomberg.

Expected effective appreciation of US dollar over the next 12 months. Measured
as the ratio of the effective 12M US dollar forward exchange rate to the NEER,
based on a narrow basket of trade partner countries. Annual average of monthly or

daily data. Data sources: BIS and Bloomberg.

Note: The debt statistics of BIS updated December 10th, 2018 has been accessed on December 20, 2018.

List of countries (41):

Australia
Austria
Belgium
Brazil
Canada
Chile
China
Colombia
Costa Rica
Czech Republic
Denmark

Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Japan
Korea, Rep.
Latvia

Lithuania
Luxembourg
Mexico
Netherlands
New Zealand
Norway
Peru

Poland
Portugal
Russia
Slovak Republic

Slovenia
South Africa
Spain
Sweden
Switzerland
Turkey

United Kingdom

United States

Appendix B: Descriptive statistics

Variable Obs Mean Std. Dev. Min Max
Corpdebt 838 79.857 47.065 10.742 385.600
ACorpdebt 797 1.796 7.740 -34.000 115.900
IFCE 790 0.917 0.343 -0.323 2.925
GovDebt 872 54.410 35.560 4.700 214.300

A GovDebt 831 0.809 6.018 -42.100 51.100
Growth 898 2.979 3.362 -14.814 25.557
PPP 902 29952.690 16047.960 2564.071 97864.200
A PPP 861 545.247 984.762 -5801.609 11919.720
Invest 902 23.586 5.126 9.819 47.686
Industry 887 26.780 6.011 10.671 47.559

A Industry 846 -0.187 1.112 -6.005 13.116
Globalgrowth 902 2.955 1.297 -1.734 4.448
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USDNEER 902 107.353 9.619 90.561 124.537

A USDNEER 861 1.417 5.427 -7.423 12.912
G3Rate 902 1.603 1.292 0.142 3.667
A G3Rate 861 -0.160 0.621 -1.967 0.833
BondYield 713 4.905 3.918 -0.135 78.090
Debt2Equity 833 2.704 3.988 0.116 60.789
USTIPS 779 1.769 1.343 -0.765 4.257
A USTIPS 738 -0.182 0.624 -1.128 1.498
SavingRate 902 25.291 7.854 8.331 54.651

Expected USD
Appreciation 738 0.903 0.081 0.768 1.046

Note: the descriptive statistics of the variables in first difference (A) are also reported for non-stationary
variables.

Appendix C (Unit-Root Analysis)

We perform three main panel unit root tests to ensure that all the variables included are stationary:
the W t-bar test of Im et al. (2003) with the W_IPS statistic, the Fisher-type test of Maddala and Wu
(1999) with the P-MW statistic, and the Z test of Choi (2001) with Z_CHOI statistic. We run these
three tests on two specifications: (1) series only with a constant; (2) series with both a constant and
trend. Our rules of thumb are the following: we conclude with stationarity (or non-stationarity) if
more than 3 of 6 statistics reject (don’t reject) the null hypothesis of unit root; we conclude with
trend stationarity if more than 1 test statistics out of 3 show stationarity with the specification of
both constant and trend. For global factors that are the same for each country, we perform two
unit root tests for times series: the KPSS test (Kwiatkowski-Phillips-Schmidt-Shin, 1992) and Ng-
Perron test (Ng-Perron, 2001). We apply first KPSS test with the specification including a trend and
constant. According to the significance of the trend, we proceed with KPSS test (LM-statistic) and
Ng-Perron test (with MZa and MZt statistics) for the chosen specification (trend and
constant/constant). We conclude with stationarity (or unit-root) if more than 1 of statistics give the
same conclusion of stationarity (or unit-root). In sum, for both panel variables and the ones
constructed with single time series (i.e. global factors), only the level is used for stationary variables
while only the first-difference is used for non-stationary variables and trend stationary variable for
precautious reason.

W_IPS P_MW Z_CHOI Decision
Variable constant constant and trend constant constant and trend constant constant and trend

Panel unit root tests
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CorpDebt 1.73162 0.79629 72.0376 83.2772 1.81649 1.43835 Non-stat.
IFCE -3.83248*** -3.13355%** 133.806*** 142.369*** -3.54595%** -4 45349*** stationary
Growth -12.0654*** -9.63171*** 297.905%** 239.182*** -11.5073*** -8.93756*** stationary
PPP 1.97683 0.61966 83.1302 72.6696 2.03109 0.96003 Non-stat.
Invest -3.77857*** -4.97668*** 128.441*** 153.407*** -3.77194%**% -4 52228*** Stationary
Industry -1.99771** -0.03233 112.574** 87.9366 -0.43331 0.19980 Non-stat.
Debt2Equity  [-8.22439*** -4.63829*** 356.519*** 162.966*** L7.89897**%* .4 58199*** stationary
BondYield -3.49761*** -6.44322*** 330.667*** 142.168*** -0.37257 -3.84067*** stationary
GovDebt 1.27889 0.09918 73.4323 91.3652 1.65731 0.56783 Non-stat..
SavingRate  [4.13477*** -3.21125%** 134.769*** 123.604** -4.05120*** -3.02592*** stationary
Time series unit root tests

LM (KPSS) MZa (Ng-Perron) MZt (Ng-Perron)

constant constant and trend constant constant and trend constant constant and trend
Globalgrowth [0.163079 -11.0561 ** -2.35112 ** stationary
G3Rate 0.056020 -8.40132 -2.00595 Non-stat.
USTIPS 0.112803 -9.60162 -2.10256 Non-stat.
USDNEER  [0.105109 -1.58485 -0.65211 Non-stat.
Expected USD 0.221598** -22.9252* -3.33409* stationary
appreciation

Notes: The optimal number of lags is chosen by minimizing the AIC. ***, * * are Significance at 1, 5, and 10 percent,
respectively for rejecting the unit root null hypothesis (or the stationarity null hypothesis). W_IPS denotes the
standardized IPS statistic based on simulated approximated moments (Im, Pesaran and Shin, 2003, table 3). P MW
denotes the Fisher’s test statistic proposed by Maddala and Wu (1999) and on individual ADF p-values. Under HO;
P MW has a x2 distribution with 2N of freedom when T tends to infinity and N is fixed. Z CHOI is the Choi (2001)
standardized statistic used for large N samples: under HO; Z MW has a N (0,1) distribution when T and N tend to infinity.
MZa and MZt denote two statistics proposed by Ng-Perron (2001, Table 1). LM denotes de LM-statistic proposed by
Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1) with the null of the stationarity.
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Table 1: The four benchmark models without any control variables under X

A B C D
IFCE -5.775*** -5.586*** -6.323*** -6.161***
Lagged AGovDebt -0.109* -0.108**
Crisis 1.081 1.727* 0.973 1.524*
IFCEXxCrisis 0.677 0.577
Constant 7.018*** 6.845*** 7.413*** 7.265***
Hausman test 0.0000 0.0020 0.0000 0.2622
N 736 736 740 740
R2 0.049 0.048 0.042 0.042
R2_a -0.012 -0.011 -0.017 -0.016

Notes: A denotes the 1°-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by*, **, and ***, respectively, for the t-statistics. p-values of Hausman test (Hausman, 1978) are
reported. See Appendix A for more details.

Table 2: Control variables of domestic real economic factors (under Benchmark A)

A1 A2 A3 A4 A5
IFCE -5.989***  -5.870*** -3.981*** -5.981*** -6.976***
Lagged AGovDebt  -0.114** -0.095* -0.080 -0.110** -0.051
Growth -0.099 -1.129***
APPP 0.001 0.003***
Invest 0.264** 0.310**
Alndustry 0.031 0.100
Crisis 0.997 1.317 1.261 0.929 1.555
IFCExCrisis 0.461 0.986 0.450 0.799 0.002
Constant 7.541*** 6.724*** -0.988 7.267*** 2.158
N 736 736 736 718 718
R2 0.050 0.052 0.056 0.050 0.092
R2_a -0.012 -0.010 -0.006 -0.014 0.027

Notes: A denotes the 1°-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. See Appendix A for more details.

Table 3: Domestic real economic factors (under Benchmark B)

B1 B2 B3 B4 B5
IFCE -5.869***  -5594***  -3.846***  -5.746""*  -6.976***
Lagged AGovDebt  -0.114** -0.095* -0.079 -0.110** -0.051
Growth -0.102 -1.129***
APPP 0.001 0.003***
Invest 0.266** 0.310**
Alndustry 0.021 0.100
Crisis 1.428* 2.243* 1.691* 1.684** 1.556*
Constant 7.440%** 6.482*** -1.144 7.050*** 2.158
N 736 736 736 718 718
R2 0.050 0.052 0.056 0.049 0.092
R2_a -0.011 -0.008 -0.005 -0.013 0.028

Notes: A denotes the 1°-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. See Appendix A for more details.
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Table 4: Control variables of global and Monetary factors (under Benchmark A)

A1 A2 A3 A4 A5 A6
IFCE -6.053*** -5.754*** -5494** -4.862*** -5593*** -4.612***
Lagged AGovDebt -0.103** -0.110** -0.100*  -0.135** -0.108** -0.114**
Globalgrowth -0.538** -0.526*
AUSDNEER 0.029 -0.067
AG3Rate -0.812* -1.115**
BondYield 0.006 -0.056
Debt2Equity -0.091 -0.110
Crisis 0.176 1.191 0.435 -0.097 1.161 -2.078
IFCEXxCrisis 0.676 0.624 0.940 2.053 0.604 2.526
Constant 8.978*** 6.958*** 6.677*** 6.306*** 7.090*** 8.263***
N 736 736 736 644 735 644
R2 0.056 0.049 0.052 0.041 0.049 0.055
R2_a -0.006 -0.013 -0.009 -0.025 -0.013 -0.016

Notes: A denotes the 1*-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. USDNEER is the annual average of the broad-based
BIS nominal effective exchange rate of the US dollar; G3Rate denotes the year-end average of 3 policy interest
rates of the US, Japan and Euro area; BondYield is the year-end 10-year government bond yield at national
level. Debt2Equity is the year-end corporate debt/public equity ratio (see Appendix A for more details).

Table 5: Control variables of global and Monetary factors (under Benchmark B)

B1 B2 B3 B4 B5 B6
IFCE -5.864*** -5580*** -5.239*** -4.316*** -5.423*** -3.980***
Lagged AGovDebt -0.103** -0.110** -0.100*  -0.133** -0.108** -0.113**
Globalgrowth -0.538* -0.532*
AUSDNEER 0.030 -0.062
AG3Rate -0.794 -1.030*
BondYield 0.019 -0.031
Debt2Equity -0.092 -0.117
Crisis 0.821 1.789**  1.341 1.922**  1.738** 0.446
Constant 8.805***  6.796***  6.445*** 5727** 6.935*** 7.587***
N 736 736 736 644 735 644
R2 0.056 0.049 0.052 0.039 0.049 0.053
R2_a -0.004 -0.012 -0.008 -0.025 -0.012 -0.016

Notes: A denotes the 1*-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. USDNEER is the annual average of the broad-based
BIS nominal effective exchange rate of the US dollar; G3Rate denotes the year-end average of 3 policy interest
rates of the US, Japan and Euro area; BondYield is the year-end 10-year government bond yield at national
level. Debt2Equity is the year-end corporate debt/public equity ratio (see Appendix A for more details).
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Table 6: Inclusion of all control variables under the four benchmarks

A B C D
IFCE -6.203*** -5.291*** -6.284*** -5.371***
Lagged AGovDebt -0.028 -0.028
Growth -1.725%** -1.739*** -1.732%** -1.746***
APPP 0.005*** 0.005*** 0.005*** 0.005***
Invest 0.413*** 0.434*** 0.430*** 0.452***
Alndustry 0.093 0.086 0.097 0.091
Globalgrowth -0.985*** -0.947*** -1.013*** -0.975***
AUSDNEER -0.131* -0.121* -0.133* -0.124*
AG3Rate -0.865 -0.776 -0.879 -0.790
BondYield -0.048 -0.022 -0.046 -0.020
Debt2Equity -0.120 -0.129 -0.119 -0.127
Crisis -3.116 -0.121 -3.200 -0.202
IFCEXxCrisis 3.041 3.046
Constant 2.845 1.352 2.545 1.046
N 628 628 628 628
R2 0.135 0.132 0.135 0.132
R2_a 0.062 0.060 0.063 0.061

Notes: A denotes the 1*-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. See Appendix A and Table 2-5 for more details.

Table 7: The inclusion of only significant control variables under four benchmarks (the
parsimonious specification)

A B C D
IFCE -6.708*** -6.653*** -6.962*** -6.916***
Lagged AGovDebt -0.030 -0.029
Growth -0.998*** -1.000*** -1.017*** -1.019***
APPP 0.003*** 0.003*** 0.003*** 0.003***
Invest 0.328*** 0.329*** 0.319*** 0.320***
Globalgrowth -0.767*** -0.765*** -0.782*** -0.780***
Crisis 0.675 0.852 0.657 0.808
IFCEXxCrisis 0.189 0.161
Constant 3.266 3.191 3.712 3.648
N 736 736 740 740
R2 0.102 0.102 0.101 0.101
R2_a 0.039 0.041 0.040 0.041

Notes: A denotes the 1°-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. See Appendix A and Table 2-5 for more details.
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Table 8: Excluding China from the regression sample

Specification without controls of Table 1 Parsimonious specification of Table 7
A B D A B C D

IFCE -5.654***  -5.396*** -5.977*** -6.394*** -6.324*** -6.659*** -6.597***
Lagged -0.108** -0.108** -0.027 -0.027
AGovDebt
Growth -1.002*** -1.005*** -1.022%** -1.024***
APPP 0.003*** 0.003*** 0.003*** 0.003***
Invest 0.364*** 0.365*** 0.353*** 0.354***
Globalgrowth -0.684** -0.682** -0.696** -0.694**
Crisis 0.709 1.608** 1.406* 0.643 0.868 0.628 0.829
IFCExCrisis 0.929 0.236 0.211
Constant 6.953*** 6.714*** 7.148*** 1.947 1.842 2.454 2.363
N 715 715 719 715 715 719 719
R2 0.047 0.046 0.040 0.095 0.095 0.094 0.094
R2 a -0.014 -0.013 -0.018 0.031 0.033 0.032 0.033

Notes: A denotes the 1°-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. See Appendix A and Table 2-5 for more details.

Table 9: China-specific effects of IFCE and GovDebt (under Benchmark Equation A)

Without controls

Parsimonious specification

ChinaxIFC ChinaxGo Both ChinaxIFC ChinaxGo Both

E vdebt E vdebt
IFCE -5.573*** -5.787*** -5.589*** -6.656*** -6.717*** -6.664***
IFCExChina -31.368** -34.095**  -11.202 -12.848
Lagged AGovDebt  -0.113** -0.107** -0.109** -0.033 -0.028 -0.031
Lagged AGovDebt -0.129 -0.362 -0.122 -0.209
x China
Growth -0.969*** -0.999*** -0.967***
APPP 0.003*** 0.003*** 0.003***
Invest 0.313** 0.328*** 0.311**
Globalgrowth -0.760*** -0.764*** -0.754***
Crisis 1.021 1.097 1.061 0.645 0.695 0.676
IFCExCrisis 0.695 0.663 0.657 0.227 0.174 0.208
Constant 7.304*** 7.033*** 7.371%** 3.68 3.261 3.732
N 736 736 736 736 736 736
R2 0.054 0.049 0.055 0.103 0.102 0.103
R2 a -0.007 -0.013 -0.008 0.039 0.038 0.038

Notes: A denotes the 1°-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. See Appendix A and Table 2-5 for more details.
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Table 10: Saving rate replacing investment rate (based on the specifications in Table 7)

A B C D
IFCE -8.257*** -8.179%*** -8.838*** -8.740%**
IFCExChina -23.066 -23.089 -20.085 -20.102
Lagged AGovDebt  -0.092* -0.092%*
Growth -0.835%** -0.838*** -0.868*** -0.871***
APPP 0.003*** 0.003*** 0.004*** 0.004***
SavingRate -0.234* -0.236* -0.171 -0.174
Globalgrowth -0.783*** -0.780%*** -0.836%** -0.833***
N 736 736 740 740
R2 0.099 0.099 0.095 0.095
R2_a 0.034 0.036 0.032 0.034

Notes: A denotes the 1°-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. See Appendix A and Table 2-5 for more details. For
Table 10 to 14 in Section 4, the constant, Crisis dummy and IFCExCrisis are included as the specification of
Table 7 but not reported here.

Table 11: Including expected US dollar appreciation (based on the specifications in Table 7)

A B C D
IFCE -8.663*** -8.413%** -8.655%**  -8,404***
IFCExChina -9.014 -8.721 -9.069 -8.779
Lagged AGovDebt 0.004 0.004
Growth -1.167%** -1.176%** -1.166%**  -1,175%**
APPP 0.004*** 0.004*** 0.004***  0.004***
Invest 0.253* 0.260* 0.251* 0.258*
Globalgrowth -0.870%*** -0.861%*** -0.867***  -0.859***
Lagged Expected USD -8.227* -8.197* -8.146* -8.110*
Appreciation
N 618 618 618 618
R2 0.122 0.122 0.122 0.122
R2_a 0.045 0.046 0.047 0.048

Notes: A denotes the 1°-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. Expected USD Appreciation is the expected
effective appreciation of US dollar over the next 12 months (the ratio of Forward over spot; year-end). See
Appendix A and Table 2-5 for more details. For Table 10 to 14 in Section 4, the constant, Crisis dummy and
IFCExCrisis are included as the specification of Table 7 but not reported here.
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Table 12: Replacing IFCE with lagged IFCE (based on the specifications in Table 7)

A B C D
Lagged IFCE -4.096*** -3.816%** -4.168%** -3.963%**
Lagged IFCExChina  -7.283 -7.766 -6.888 -7.324
Lagged AGovDebt -0.048 -0.039
Growth -0.658%** -0.655%** -0.665%** -0.662***
APPP 0.002%** 0.002%** 0.003*** 0.003***
Invest 0.423*** 0.423*** 0.424*** 0.421***
Globalgrowth -0.705%* -0.693%* -0.718%** -0.706%*
N 714 714 718 718
R2 0.088 0.088 0.085 0.085
R2 a 0.021 0.022 0.019 0.020

Notes: A denotes the 1°-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. See Appendix A and Table 2-5 for more details. For
Table 10 to 14 in Section 4, Constant, the crisis dummy and IFCExCrisis are included as the specification of
Table 7 but not reported here.

Table 13: Estimation with the system-GMM estimator (based on the specifications in Table 7)

C D
Lagged A CorpDebt  -0.179*** -0.178***
(0.001) (0.001)
IFCE -2.998* -3.535*
(0.083) (0.055)
IFCExChina -0.199 0.010
(0.971) (0.999)
Growth -1.260*** -1.277**
(0.001) (0.000)
APPP 0.002* 0.002**
(0.052) (0.046)
Invest 0.438** 0.435**
(0.025) (0.025)
Globalgrowth -0.237 -0.224
(0.517) (0.537)
N 454 454

Notes: A denotes the 1*-difference operator for the variable. Significance levels at 10%, 5%, and 1% are
denoted by *, **, and ***, respectively, for the t-statistics. Standard errors are reported in parenthesis. See
Appendix A and Table 2-5 for more details. In these GMM specifications, IFCE, IFCExCrisis, Growth, A PPP,
Invest are treated as potentially endogenous. For Table 10 to 14 in Section 4, the constant, Crisis dummy and
IFCExCrisis are included as the specification of Table 7 but not reported here.
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Figure 1: Change of total debt to the non-financial sector, % of GDP, over 2008Q1-2018Q1
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Figure 3: Change of corporate debt, % of GDP, over 2008Q1-2018Q1
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Figure 4: Corporate debt/GDP and internally financed capital expenditure in China
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