
The corporate debt of non�nancial �rms across major emerging market economies quadrupled between 
2004 and 2014. At the same time, the composition of that corporate debt has been shifting away 
from loans and toward bonds. Although greater leverage can be used for investment, thereby boost-
ing growth, the upward trend in recent years naturally raises concerns because many �nancial crises in 

emerging markets have been preceded by rapid leverage growth. 
�is chapter examines the evolving in�uence of �rm, country, and global factors on emerging market leverage, 

issuance, and spread patterns during the past decade. For this purpose, it uses large, rich databases. Although the 
chapter does not aim to provide a quantitative assessment of whether leverage in certain sectors or countries is 
excessive, the analysis of the drivers of leverage growth can help shed light on potential risks. 

�e three key results of the chapter are as follows: First, the relative contributions of �rm- and country-speci�c 
characteristics in explaining leverage growth, issuance, and spreads in emerging markets seem to have diminished 
in recent years, with global drivers playing a larger role. Second, leverage has risen more in more cyclical sectors, 
and it has grown most in construction. Higher leverage has also been associated with, on average, rising foreign 
currency exposures. �ird, despite weaker balance sheets, emerging market �rms have managed to issue bonds at 
better terms (lower yields and longer maturities), with many issuers taking advantage of favorable �nancial condi-
tions to re�nance their debt.

�e greater role of global factors during a period when they have been exceptionally favorable suggests that 
emerging markets must prepare for the implications of global �nancial tightening. �e main policy recommenda-
tions are the following: First, monitoring vulnerable and systemically important �rms, as well as banks and other 
sectors closely linked to them, is crucial. Second, such expanded monitoring requires that the collection of data 
on corporate sector �nances, including foreign currency exposures, be improved. �ird, macro- and micropruden-
tial policies could help limit a further buildup of foreign exchange balance sheet exposures and contain excessive 
increases in corporate leverage. Fourth, as advanced economies normalize monetary policy, emerging markets 
should prepare for an increase in corporate failures and, where needed, reform corporate insolvency regimes.

SUMMARY
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Introduction
Corporate debt in emerging market economies 
has risen signi�cantly during the past decade. �e 
corporate debt of non�nancial �rms across major 
emerging market economies increased from about 
$4 trillion in 2004 to well over $18 trillion in 2014 
(Figure 3.1). �e average emerging market corporate 
debt-to-GDP ratio has also grown by 26 percent-
age points in the same period, but with notable 
heterogeneity across countries. Likewise, comparable 
�rm-level measures of leverage show an upward 
trend, with some readings still below historical peaks 
(Figure 3.2). Greater emerging market corporate 
leverage can confer important bene�ts, such as 
facilitating productive investment, and thereby faster 
growth. However, the upward trend in recent years 
naturally raises concerns because many emerging 
market �nancial crises have been preceded by rapid 
leverage growth.1

�e composition of emerging market corporate debt 
has also changed. Although loans are still the largest 
component of that corporate debt, the share of bonds 
has been growing rapidly, from 9 percent of total debt 
in 2004 to 17 percent of total debt in 2014, with most 
of the increase materializing after 2008, including via 
o�shore �nancial centers, as discussed in Shin (2013) 
and BIS (2014c) (Figure 3.3).2

�e growth and changing nature of emerging 
market corporate debt has occurred amid an unprec-
edented monetary expansion in advanced economies 
and a shifting global �nancial landscape. Monetary 
policy has been exceptionally accommodative across 
major advanced economies. Firms in emerging mar-
kets have faced greater incentives and opportunities 
to increase leverage as a result of the ensuing unusu-
ally favorable global �nancial conditions. For exam-
ple, the U.S. “shadow rate”—a useful indicator of the 
monetary policy stance when the federal funds rate is 
at the zero lower bound—dropped to about minus 5 
percent in the �rst half of 2013 and is still negative 

1As noted in Mendoza and Terrones (2008), the buildup of 
corporate leverage is often associated with boom-bust cycles. On 
the link between rapid growth in credit to the private sector and 
�nancial turbulence more generally, see Schularick and Taylor (2012) 
and Elekdag and Wu (2011); see also BIS (2014a).

2�e stock of outstanding bonds denominated in foreign currency 
has risen from $168 billion in 2003 to $855 billion in 2014, but 
their overall share has remained broadly stable (discussed below); see 
also Gelos (2003) and BIS (2014b).
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(Box 3.1). Another important recent development has 
been the decline in cross-border bank lending, largely 
driven by supply-side factors, speci�cally banks’ 
e�orts to strengthen their balance sheets and satisfy 
new supervisory and regulatory requirements (see 
Chapter 2 of the April 2015 Global Financial Stability 
Report [GFSR]).

Accommodative global monetary conditions can 
encourage leverage growth in emerging markets 
through several channels. In line with Caruana 
(2012) and He and McCauley (2013), three transmis-
sion channels are worth highlighting (see also Bruno 
and Shin 2015). First, emerging market central banks 
set lower policy rates than they would otherwise 
in response to the prevailing low interest rates in 
advanced economies to alleviate currency apprecia-
tion pressures. Second, large-scale bond purchases in 
advanced economies reduce bond yields not only in 
their own bond markets, but also to varying degrees 
in emerging market bond markets through portfolio 
balancing e�ects. Likewise, accommodative monetary 
policies in advanced economies are typically accompa-
nied by greater capital �ows into emerging markets, 
seeking higher returns. �ird, changes in policy rates 

in advanced economies are promptly re�ected in the 
debt-servicing burden on outstanding emerging mar-
ket foreign currency-denominated debt with variable 
rates. �rough these channels, expansionary global 
monetary conditions can facilitate greater corporate 
leverage through the relaxation of emerging market 
borrowing constraints owing to the widespread avail-
ability of lower-cost funding and appreciated collat-
eral values.3 

A key risk for the emerging market corporate sec-
tor is a reversal of postcrisis accommodative global 
�nancial conditions. Firms that are most leveraged 
stand to endure the sharpest rise in their debt-
service costs once monetary policy rates in some 
key advanced economies begin to rise. Furthermore, 
interest rate risk can be aggravated by rollover and 
currency risks. Although bond �nance tends to have 
longer maturities than bank �nance, it exposes �rms 
more to volatile �nancial market conditions (Shin 
2014b). In addition, local currency depreciations 

3Moreover, expectations of continued local currency appreciation 
are likely to have created incentives to incur foreign currency debt in 
certain regions and sectors.
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associated with rising policy rates in the advanced 
economies would make it increasingly di�cult 
for emerging market �rms to service their foreign 
currency-denominated debts if they are not hedged 
adequately.

Corporate distress could be readily transmitted 
to the �nancial sector and contribute to adverse 
feedback loops. Greater corporate leverage can 
render �rms less able to withstand negative shocks 
to income or asset values. �is vulnerability has 
important implications for the �nancial system, in 
part because corporate debt constitutes a signi�cant 
share of emerging market banks’ assets (Figure 3.4). 
�erefore, shocks to the corporate sector could 
quickly spill over to the �nancial sector and generate 
a vicious cycle as banks curtail lending. Decreased 
loan supply would then lower aggregate demand 
and collateral values, further reducing access to 
�nance and thereby economic activity, and in turn, 
increasing losses to the �nancial sector (Gertler and 
Kiyotaki 2010).

�is chapter highlights the �nancial stability implica-
tions of recent patterns in emerging market corporate 
�nance by disentangling the role of domestic and exter-
nal factors. �e focus is on non�nancial �rms’ corporate 
leverage, bond issuance, and spreads. Key external fac-
tors include measures of global economic and �nancial 
conditions. Domestic factors considered include bond-, 
�rm-, and country-level characteristics. Although the 
chapter does not aim to provide a quantitative assess-
ment of whether leverage in certain sectors or countries 
is excessive, the analysis of the key drivers of leverage 
growth can still help shed light on potential risks.4 

If rising leverage and issuance have recently been 
predominantly in�uenced by external factors, then 
�rms are rendered more vulnerable to a tightening of 
global �nancial conditions. Similarly, a decline in the 
role of �rm- and country-level factors in recent years 
would be consistent with the view that markets may 
have been underestimating risks. In contrast, if �rms 
issuing foreign currency debt have been reducing 
their net foreign exchange exposure through hedging 
or other means, simply focusing on the volume of 
foreign currency bond issuance would tend to over-
state risks related to local depreciations.

4Scenario analysis to assess emerging market corporate 
vulnerabilities has been discussed in various IMF studies, including 
Chapter 1 of the April 2014 GFSR and in the latest IMF Spillover 
Report (IMF 2015a); see also Chow (forthcoming).
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�is chapter addresses these issues by considering 
the following questions:
 • How have corporate leverage and bond issu-

ance in the emerging market nonfinancial sector 
changed over time and across regions, sectors, 
and firms? How have these funds been used? Has 
higher leverage or bond issuance been accom-
panied by an increase in net foreign exchange 
exposure?

 • What is the relative role of domestic factors 
compared with that of external factors—such as 
accommodative global financial and monetary 
conditions—in the change in leverage, issuance, 
and corporate spread patterns? Is there evidence of a 
smaller role for firm- and country-level factors dur-
ing the postcrisis period?

�e chapter goes beyond existing studies by jointly 
analyzing �rm, country, and global factors as determi-
nants of emerging market corporate leverage, issu-
ance, and spreads. Starting with Rajan and Zingales 
(1995), many papers have concluded that both �rm- 
and country-speci�c factors in�uence corporate capi-
tal structure internationally.5 However, these papers 
do not focus on the way in which global �nancial 

5Emerging market corporate capital structure, including leverage, 
has been studied in the context of Asia in IMF (2014a) and for 
central, eastern, and southeastern Europe in IMF (2015c). Kalemli-
Ozcan, Sorensen, and Yesiltas (2012) present novel stylized facts using 
bank- and �rm-level data, with a focus on advanced economies.

and monetary conditions may have in�uenced �rms’ 
capital structure decisions. Relatedly, some studies 
have examined recent developments in bond issuance 
by emerging markets, mostly relying on aggregated 
issuance data.6 �e chapter builds upon the literature 
by examining how global factors a�ect �rms’ deci-
sions to issue bonds while explicitly accounting for 
bond- and �rm-speci�c characteristics using large, 
rich, and relatively underexploited databases.7 Finally, 
the chapter also considers emerging market corporate 
spreads; a novel feature of that analysis is the use 
of relatively unexplored data on secondary market 
corporate spreads. 

�e main results of the chapter can be summarized 
as follows:
 • The relative roles of firm- and country-specific 

factors as drivers of leverage, issuance, and spreads 
in emerging markets have declined in recent years. 
Global factors appear to have become relatively 
more important determinants in the postcrisis 
period. In some cases, evidence of a structural 
break appears in these relationships, with a 
reduced role for firm- and country-level factors in 
the postcrisis period.

 • Leverage has risen relatively more in vulnerable 
 sectors and has tended to be accompanied by worsen-
ing firm-level characteristics. For example, higher 
leverage has been associated with, on average, ris-
ing foreign exchange exposures. Moreover, leverage 
has grown most in the cyclical construction sector, 
but also in the oil and gas subsector. Funds have 
largely been used to invest, but there are indica-

6For instance, Lo Duca, Nicoletti, and Vidal Martinez (2014) and 
Feyen and others (2015) focus on bond issuance data aggregated 
at the country and country-industry level, respectively. Likewise, 
Rodriguez Bastos, Kamil, and Sutton (2015) study issuance in �ve 
Latin American countries.

7�is chapter is also related to a large literature on emerging 
market capital �ows. Various studies �nd that unconventional 
monetary policy in advanced economies has had a signi�cant 
impact on emerging market asset prices, yields, and corporate 
bond issuance (Chen and others 2014; Chen, Mancini-Gri�oli, 
and Sahay 2014; Fratzscher, Lo Duca, and Straub 2013; Gilchrist, 
Yue, and Zakrajsek 2014; Lo Duca, Nicoletti, and Vidal Martinez 
2014). IMF (2014b) identi�es that global liquidity conditions 
drive cross-border bank lending and portfolio �ows, but are 
a�ected by country-speci�c policies. Other studies �nd that 
the exit from unconventional monetary policy appears to have 
di�erentiated e�ects across emerging markets, depending on 
their initial conditions (Aizenman, Binici, and Hutchison 2014; 
Eichengreen and Gupta 2014; Sahay and others 2015); see also 
Nier, Saadi Sedik, and Mondino (2014).
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Shadow rates are indicators of the monetary policy 
stance and can be particularly useful once the policy 
rate has reached the zero lower bound (ZLB). A 
shadow rate is essentially equal to the policy interest 
rate when the policy rate is greater than zero, but it 
can take on negative values when the policy rate is at 
the ZLB. �is property makes the shadow rate a useful 
gauge of the monetary policy stance in conventional 
and unconventional policy regimes in a consistent 
manner. Shadow rates are estimated using shadow 
rate term structure models, which take the ZLB into 
account, as originally proposed by Black (1995).1 

Although shadow rate models are not easy to 
estimate because of the nonlinearity arising from the 
ZLB, the literature began to estimate shadow rates 
with Japan’s data by applying nonlinear �ltering 
techniques (Ichiue and Ueno 2006, 2007). Recently, 
the shadow rates of other countries also have been 
estimated by many researchers (for example, Wu and 
Xia, forthcoming) and discussed by policymakers (for 
example, Bullard 2012).2

�is box was prepared by Hibiki Ichiue.
1In term structure models, interest rates of various maturities 

are represented as a function of a small set of common factors. 
�is function is derived from a no-arbitrage condition.

2�ere are limited papers that estimate shadow rates without 
using term structure models. Kamada and Sugo (2006) and 

Estimated shadow rates reasonably re�ect mon-
etary policy events in unconventional policy regimes. 
�e U.S. shadow rate estimated by Krippner (2014) 
turned negative in November 2008, when the Federal 
Reserve started the Large Scale Asset Purchases pro-
gram ( Figure 3.1.1, panel 1). �e shadow rate further 
declined as the Fed adopted additional unconven-
tional policies. However, it bottomed out in May 
2013, when the Fed raised the possibility of tapering 
its purchases of Treasury and agency bonds, and has 
continued to increase since then. �e current level of 
the shadow rate is only slightly negative. �e shadow 
rate estimates in the euro area, Japan, and the United 
Kingdom are consistent with their respective monetary 
policies (Figure 3.1.1, panel 2). �ese observations 
support the utility of shadow rates, although their 
limitations should be recognized. �e global shadow 
rate, which is calculated as the �rst principal compo-
nent, has been virtually �at in recent years, re�ecting 
that the tighter stances in the United States and the 
United Kingdom have been o�set by accommodative 
stances in Japan and the euro area.

Lombardi and Zhu (2014) summarize multiple �nancial indica-
tors, such as monetary aggregates.

Box 3.1. Shadow Rates
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tions that the quality of investment has declined 
recently. These findings point to increased vulner-
ability to changes in global financial conditions 
and associated capital flow reversals—a point 
reinforced by the fact that during the 2013 “taper 
tantrum,” more leveraged firms saw their corporate 
spreads rise more sharply.

 • Despite weaker balance sheets, emerging market firms 
have managed to issue bonds at better terms (lower 
yields, longer maturities) with many issuers taking 
advantage of favorable financial conditions to refi-
nance their debt. No conclusive evidence has been 
found that greater foreign currency-denominated 
debt has increased overall net foreign exchange 
exposures.

�ese results suggest that policy action is war-
ranted to guard against the risks associated with the 
tightening of global �nancial conditions as mon-
etary policy in advanced markets begins to normal-
ize. �e chapter makes the following �ve policy 
recommendations:
 • Careful monitoring of vulnerable sectors of the 

economy and systemically important firms as well as 
their linkages to the financial sector is vital.

 • The collection of financial data on the corporate 
sector, including foreign exchange exposures, needs 
improvement.

 • Macroprudential policies can be deployed to limit 
excessive increases in corporate sector leverage inter-
mediated by banks. Possible tools include higher capi-
tal requirements (for example, implemented via risk 
weights) for foreign exchange exposures and caps on 
the share of such exposures on banks’ balance sheets.

 • Microprudential measures should also be considered. 
For instance, regulators can conduct bank stress tests 
related to foreign currency risks, including deriva-
tives positions. 

 • Emerging markets should be prepared for corporate 
distress and sporadic failures in the wake of mon-
etary policy normalization in advanced economies, 
and where needed and feasible, should reform 
insolvency regimes. 

The Evolving Nature of Emerging Market 
Corporate Leverage
This section documents the main patterns of cor-
porate leverage across emerging market regions 
and sectors. A formal empirical analysis focuses on 

the changing relationship between corporate lever-
age and key firm, country, and global factors.

The Evolution of Emerging Market Corporate Leverage

Two complementary data sets indicate noteworthy dif-
ferences in the evolution of emerging market leverage 
across regions and sectors.8 
 • For publicly listed firms, leverage has risen in emerg-

ing Asia; in the emerging Europe, Middle East, and 
Africa (EMEA) region; in Latin America; and across 
key sectors (Figure 3.5).

 • The striking leverage increase in the construc-
tion sector is most notable in China and in 
Latin America. This increase relates to concerns 
expressed in recent years about the connec-
tion between global financial conditions, capital 
flows, and real estate price developments in some 
emerging markets (Cesa-Bianchi, Céspedes, and 
Rebucci 2015).9

 • Leverage has grown in mining, and even more 
so in the oil and gas subsector. These sectors are 
particularly sensitive to changes in global growth 
and commodity price fluctuations. In particular, oil 
price declines can cut into the profitability of energy 
firms and strain their debt-repayment capacity (see 
Chapter 1 of the April 2015 GFSR). 

 • The patterns shift somewhat in relation to small- 
and medium-sized enterprises (SMEs). For instance, 
SME leverage seems to have declined in emerging 
Asia and in the manufacturing sector during the 
past decade. One reason for such contrasts is the 
differences in country composition across the two 
data sets. A key similarity across both data sets is the 
increase in construction-sector leverage, particularly 
across EMEA and Latin America.

Both �rm- and country-speci�c factors appear, on 
average, to have deteriorated across emerging mar-
kets in the postcrisis period. At the country level, 
lower real GDP growth and higher current account 
and �scal de�cits are examples of worsening post-
crisis macroeconomic conditions (Table 3.1). �e 

8One data set, �omson Reuters Worldscope, contains publicly 
listed �rms, which tend to be larger and have received greater 
attention. �e other, Orbis, predominantly includes unlisted 
small- and medium-sized enterprises and has been relatively 
underutilized.

9See also http://blog-imfdirect.imf.org/2014/06/11/
era-of-benign-neglect-of-house-price-booms-is-over/.
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International Country Risk Guide (ICRG) index 
summarizes these and other key macroeconomic 
fundamentals and corroborates the bleaker domestic 
conditions in 2010–13. Even though liquidity has 
edged up at the �rm level since the crisis, pro�t-
ability, solvency, and a measure of asset quality have 
deteriorated.

Firms that took on more leverage have, on average, 
also increased their foreign exchange exposures. 

 • Net foreign exchange exposures are indirectly esti-
mated for listed firms using the sensitivity of their 
stock returns to changes in trade-weighted exchange 
rates (Box 3.2).10 

 • The estimated foreign exchange exposures highlight 
sectoral differences (Figure 3.6). Firms in nontrad-
able sectors, such as construction, tend to have 

10See also Acharya and others (2015).

Figure 3.5. Emerging Market Economies: Corporate Leverage by Selected Regions and Sectors
(Percent; ratio of total liabilities to total equity)
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2. Listed and Private Firms, Including Small- and Medium-Sized Enterprises
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positive foreign exchange exposures, reflecting their 
need for imports. Firms in tradable sectors, such 
as mining, tend to have negative foreign exchange 
exposures, because exporting firms benefit from 
a depreciation of the local currency.11 The evolu-
tion of foreign exchange exposures after the global 
financial crisis differs across regions. Outside of Asia, 
the fraction of firms with positive foreign exchange 
exposures increased across all sectors after the crisis. 

 • Interestingly, the construction sector, where leverage 
grew rapidly, is among the sectors perceived by stock 
markets in emerging market economies as having 
strongly increased their exposure to exchange rate 
fluctuations in recent years (Figure 3.7).

11�ese results are consistent with the literature (for example, 
Bodnar and Gentry 1993; Gri�n and Stulz 2001).

�e data suggest a growing concentration of indebt-
edness in the weaker tail of the corporate sector. �e 
share of liabilities held by listed �rms is split accord-
ing to a measure of their solvency, that is, the interest 
coverage ratio (ICR) (Figure 3.8). An ICR lower than 
2 often means that a �rm is in arrears on its interest 
payments. Note that the share of liabilities held by 
�rms with ICRs lower than 2 has grown during the 
past decade, and is now greater than the 2008 level. 
�e rise of corporate leverage amassed at the tail end 
of the distribution also raises concerns about China 
(Box 3.3).

Firm-Level Dynamics of Emerging Market Corporate 
Leverage

�e empirical analysis focuses on the �rm-level dynam-
ics of emerging market corporate leverage. �e corpo-
rate �nance literature (focusing mostly on advanced 
economies) has converged to a set of variables that are 
considered reliable drivers of corporate leverage: �rm 
size, collateral, pro�tability, and the market-to-book 
ratio. �e literature’s selection of these variables can be 
traced to various corporate �nance theories on depar-
tures from the Modigliani-Miller irrelevance proposi-
tion, which holds that the speci�c proportions of debt 
and equity in a �rm’s capital structure are irrelevant to 
its market value (Box 3.4). Building on these studies, 
this chapter considers both domestic (�rm-speci�c 
and macroeconomic) factors and global economic 
and �nancial conditions as potential determinants of 
corporate leverage. �e focus is on the change in the 
leverage ratio. 

�e rise of global factors 

�e increase in emerging market corporate leverage 
appears to be closely associated with favorable global 
conditions. Econometric analysis con�rms that �rm- 
and country-speci�c characteristics are key determi-
nants of emerging market corporate leverage growth: 
these terms have the expected signs and are statisti-
cally signi�cant (Figure 3.9, panel 1). In particular, 
pro�tability, tangibility, and the measure of macro-
economic conditions are positively correlated with 
leverage growth. �ese positive relationships would 
imply that leverage should have declined given the 
deterioration in these determinants in the postcrisis 
period discussed above (Table 3.1). However, the 
fact that the opposite happened suggests that global 

Table 3.1. Worsening Emerging Market Firm-Level 
and Macroeconomic Fundamentals
(Percent, unless otherwise noted)

Precrisis
(2004–07)

Postcrisis
(2010–13)

Firm-Level Fundamentals
Profitability

Return on Assets  3.6  3.3
Liquidity

Quick Ratio  0.9  1.0
Solvency

Interest Coverage Ratio  3.4  2.8
Asset Quality

Tangible Asset Ratio 30.5 22.9

Macroeconomic Fundamentals
Real GDP Growth  6.2  3.9
CPI Inflation  4.8  3.9
Short-Term Interest Rate  4.2  3.6
Current Account Balance1  0.6 –0.9
External Debt1 35.9 35.6
Fiscal Balance1 –0.9 –2.8
Public Debt1 38.1 39.2

ICRG (macroeconomic 
fundamentals summary) Index2 38.7 38.2

Source: IMF staff.
Note: Historical averages of median firm-level fundamentals reported for all 
countries in the sample. Interest coverage ratio is EBITDA (earnings before 
interest, taxes, depreciation, and amortization) to interest expenses; the 
quick ratio is cash, cash equivalents, short-term investments, and accounts 
receivables to current liabilities; the tangible asset ratio is the ratio of fixed 
assets (which include property, plant, and equipment) to total assets.
1Percent of GDP.
2The average of the International Country Risk Guide (ICRG) Economic 
and Financial Risk Ratings, which aim to provide an overall assessment of 
a country’s economic situation and ability to finance its debt obligations, 
respectively. The ICRG index is fairly stable, indicating that small changes 
can be meaningful: the decline in the index between the two periods is about 
one-half standard deviation.
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factors may be behind the rise in emerging market 
corporate leverage. Precisely identifying the role of 
individual global factors is di�cult, however; there-
fore, the analysis initially captures global economic 
and �nancial conditions using time dummies—which 
can be thought of as unobservable global factors. 
�e time dummies indeed suggest that global factors 
are becoming more important as drivers of emerging 
market corporate leverage growth in the postcrisis 
period.

When speci�c global factors are considered, the 
inverse of the U.S. shadow rate and, to a lesser 
extent, global oil prices seem to be particularly associ-
ated with leverage growth. �is result emerges when 
including various global factors simultaneously in 
the regression.12 Further econometric analysis points 
to a greater role for global factors, in particular the 
shadow rate, in the postcrisis rise of leverage. �eir 
in�uence during the period was examined through 
two complementary regression models. �e �rst 
explicitly accounts for possible structural breaks, and 
suggests that the U.S. shadow rate became a more 
signi�cant postcrisis determinant of emerging market 
leverage growth.13 �e second model contrasts the 
precrisis (2004–07) and postcrisis (2010–13) periods, 
and �nds a signi�cant positive postcrisis correlation 
between the shadow rate and no signi�cant role for 
country-speci�c factors.

�e role of easier global �nancial conditions is 
corroborated through evidence on the relaxation of 
�nancing constraints. �e relevance of relaxed �nanc-
ing constraints for leverage can be assessed by focus-
ing on SMEs and weaker �rms, which typically have 
more limited access to �nance. Similarly, a closer look 
can be taken at sectors that are intrinsically more 
dependent on external �nance (Rajan and Zingales 

12In the baseline regression model, the inverse of the U.S. shadow 
rate and the change in global oil prices are the main global factors. 
�e results hold if the U.S. shadow rate is replaced with the global 
shadow rate. �e results are also robust to the inclusion of other 
global factors such as changes in the Chicago Board Options 
Exchange Volatility Index (VIX), global commodity prices, and 
global GDP, as well as other controls, and to GDP weighting 
(Annex 3.1). Although robustness of these alternative speci�cations 
is encouraging, longer time series would be needed to make more 
de�nitive statements on the precise relationship between emerging 
market leverage growth and speci�c global factors.

13�e analysis of a longer sample (1994–2013) of listed �rms 
reveals a positive and statistically signi�cant correlation between the 
inverse shadow rate and emerging market leverage growth even after 
controlling for other global factors. Evidence based on this longer 
sample also con�rms the presence of a postcrisis structural break. 
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1998). Evidence indicates that leverage for all these 
types of �rms is more responsive than for other �rms 
to prevailing global monetary conditions. Moreover, 
in countries that have more open capital accounts 
and that received larger capital in�ows, �rms’ leverage 
growth tends to be more responsive to global �nan-
cial conditions. 

How have �rms been using borrowed funds? 

Estimates based on listed �rms’ balance sheets suggest 
that greater borrowing has been used more for net 
investment than for the accumulation of cash (Figure 
3.10).14 �e results also suggest that in the postcri-

14Although these estimates are indicative, it is possible, for 
example, that net investment in any one year may have been 
�nanced with working capital or retained earnings (captured in the 
“other” term), including from earlier years. �e close association 
between changes in leverage and investment are con�rmed by �rm-
level investment equations. As expected, the level of leverage is 
negatively associated with investment (see also IMF 2015d).

sis period, �nancing availability has become more 
important than pro�tability in driving investment. For 
example, during 2010–13, the relationship between 
investment and leverage strengthened, but it weakened 
for cash �ows, and became statistically insigni�cant for 
a forward-looking measure of pro�tability (Tobin’s Q). 
Possibly, the more favorable postcrisis global �nancial 
conditions relaxed �nancing constraints, allowing more 
debt-�nanced capital expenditure for less pro�table 
projects.15 

15As in Magud and Sosa (2015), the classic Fazzari, Hubbard, 
and Petersen (1988) model—which builds on the standard Q 
theory of investment—is augmented by a measure of leverage. 
In addition to leverage growth, the other main determinants of 
investment are Tobin’s Q (to capture marginal pro�tability and 
growth opportunities), cash �ow measures (a proxy for �nancing 
constraints), and the cost of capital. A positive and statistically 
signi�cant cash �ow coe�cient suggests that �rms face �nancial 
constraints because they would need to rely on internal funds to 
�nance investment projects. Estimates using the full and precrisis 
(2004–07) samples reveal that all variables are statistically signi�cant 
and have the expected signs. 

Figure 3.7. Change in Foreign Exchange Exposures and Corporate Leverage, by Sector
(Percentage points)
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Summary

Overall, the relative role of global factors as key driv-
ers of emerging market corporate leverage dynamics 
has increased in recent years. �e evidence shows 
some signs of elevated corporate exposure to a poten-
tial worsening in global �nancial conditions. �e 
buildup in leverage in the construction sector and 
the related rise in net foreign exchange exposure as 
well as growing concentration of indebtedness in the 
weaker tail of the corporate sector provide particular 
reasons for concern. However, the growth in leverage 
appears to have fostered investment, although invest-
ment projects may have become less pro�table more 
recently.

Emerging Market Corporate Bond Finance
The growth in emerging market corporate leverage has 
been accompanied by a change in its composition. In 
particular, the importance of bond finance has grown 
rapidly in recent years. Therefore, this section examines 
the role of firm, country, and global factors in explain-
ing patterns of bond issuance to help determine whether 
the patterns are associated with rising vulnerabilities.

Emerging market corporate bond issuance has 
risen sharply since 2009, becoming an increasingly 
important source of corporate �nancing in those 
economies. Starting from a low base, the share of 
corporate �nance accounted for by bonds has nearly 
doubled since the crisis, and totaled more than $900 

billion in 2014 (Figure 3.11, panel 1). Likewise, issu-
ance via subsidiaries in o�shore �nancial centers has 
increased signi�cantly since the crisis, driven primar-
ily by borrowers headquartered in Brazil and China 
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(McCauley, Upper, and Villar 2013; see also Shin 
2013; Avdjiev, Chui, and Shin 2014).16 Issuance is 
most notable in the oil and gas sector (with a sizable 
foreign exchange component) and in construction, 
especially since 2010.17 Although China has been an 
important part of this development, the uptrend in 
issuance is broad based across emerging markets. In 
particular, emerging markets other than China have 
on average returned to the rapid pace of issuance 
observed before the global �nancial crisis. Within 
countries, however, the postcrisis growth in access has 
not been even. One-third of emerging markets have 
seen aggregate increases in the total amount issued 
alongside declines in the total number of issuers. To a 
signi�cant extent, the growth in international bond 
issuance can be traced to the decline in cross-border 
lending, which in turn appears to be largely driven 
by a retrenchment on the part of banks (Chapter 2 of 
the April 2015 GFSR).

A shift to bond �nancing has bene�ts and draw-
backs from both �rm and macroeconomic perspectives. 
A key bene�t of greater access to bond �nance is that 

16�e general trends discussed in this section, are, however, robust 
to the use of alternative notions of nationality, such as issuers’ 
nationality of risk, country of incorporation, or ultimate parent 
nationality.

17Although currency mismatches are likely to be smaller in the oil 
and gas sector than in other sectors to the extent that export receipts 
are denominated in dollars, this sector is still vulnerable to oil price 
declines (see, for example, BIS 2015).

it can provide �nancing to the real economy even 
when banks are distressed, but it also exposes compa-
nies to more volatile funding conditions. Since bond 
�nancing is unsecured, it does not entail the macro-
economic ampli�cation mechanisms associated with 
collateral valuations (whereby an economic downturn 
depresses collateral values, thus constraining borrow-
ing capacity and investment even more [Kiyotaki and 
Moore 1997]).18 Compared with cross-border bank 
lending, the participation by international investors in 
local markets can also have advantages in dampening 
the impact of global �nancial conditions—for example, 
if foreign lenders want to withdraw, part of the balance 
of payments impact is cushioned by bond valuation 
e�ects. On the other hand, bond �nancing tends to be 
associated with weaker monitoring standards due to a 
larger pool of bond investors who may “choose” not to 
monitor the business activities of the bond issuers. �is 
can create incentives for excessive risk-taking behav-
ior by �rms. Moreover, the growing intermediation 
through bond mutual funds can entail its own risks, as 
extensively discussed in Chapter 3 of the April 2015 
GFSR.

�e share of bond issuance denominated in euros 
has grown appreciably in recent years (Figure 3.12). 
Although foreign currency issuance continues to be 
dominated by U.S. dollar bonds, the rise in euro 
denominations likely re�ects expectations of tighter 
U.S. monetary conditions and more accommodative 
monetary policy by the European Central Bank, and 
associated exchange rate expectations. For all emerg-
ing markets, the share of bonds issued in foreign 
currency has declined by more than 10 percentage 
points relative to the precrisis period. However, that 
reading is mainly driven by the sharp rise in bond 
issuance by China, which is predominantly in local 
currency. Although �rms in some emerging markets, 
such as Colombia, Malaysia, the Philippines, Russia, 
and �ailand, have issued relatively more in local 
currency, �rms in many other emerging markets 
have increased their bond �nancing in foreign cur-
rency. However, tentative evidence indicates that 
listed �rms that have issued in foreign currency do 
not appear to have raised their foreign exchange 
exposures, possibly because of higher exports, 

18In line with this, the e�ects of banking crises on the economy 
are found to be worse than in other types of crises (see Cardarelli, 
Elekdag, and Lall 2011; Giesecke and others 2014).
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increased hedging, or a substitution of foreign cur-
rency bank loans.19 

�e �nancial conditions of issuing �rms appear 
to have broadly deteriorated in recent years. Since 
the crisis, bonds have been issued by more leveraged 
and less pro�table �rms on average (Figure 3.13). 
Indices of solvency (ICR) and liquidity (quick ratio) 
have also generally deteriorated among issuing 
�rms.20 Since 2010, �rms have used bond issuance 

19�e correlation between foreign currency bond issuance and the 
change in foreign exchange exposure is statistically insigni�cant in 
the postcrisis period; however, the sample of �rms considered was 
relatively small. 

20See Fuertes and Serena (2014) for a description of balance 
sheet trends in a broad range of emerging markets for �rms tapping 
international bond markets. 

less for investment and more to re�nance debt, most 
likely to take advantage of the favorable �nancing 
conditions (see also Rodríguez Bastos, Kamil, and 
Sutton 2015).21 Indeed, the share of issuers report-
ing re�nancing as their intended use of proceeds has 
been rising.

Emerging market �rms have managed to issue 
at better terms (Figure 3.14). Average maturity at 
issuance for domestic and external bonds has gener-
ally lengthened by more than one year relative to 
the precrisis average, mitigating rollover risk for 

21�e fact that �rms report lower use of proceeds for investment 
purposes is not inconsistent with the information presented earlier 
that more leverage had been associated with higher investment (for 
example, �rms may have used proceeds to pay o� bank debt while 
increasing their overall leverage and investment).

Figure 3.11. Bond Issuance by Regions and Sectors
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borrowers at the expense of increased duration risk 
for investors. Yields to maturity have also fallen. 
�e fact that �rms have been able to issue at better 
terms against a background of worsening balance 
sheets suggests that global factors may have played 
an important role in facilitating �rms’ access to 
�nance.

Changes in �rms’ access to bond markets

�e role of �rm-level factors in explaining issuance 
since the crisis has decreased (Figure 3.15). In line with 
the literature, the analysis indicates that larger, more-
leveraged, and seasoned-issuer �rms have a greater 
tendency to issue bonds.22 Although higher real GDP 
growth is related to a higher probability of issuance, 
macroeconomic variables are generally not reliable 
predictors of �rm-level bond issuance.23 Although 

22Using �rm-level data, a pooled probit model was used to 
estimate the probability of bond issuance controlling for �rm 
characteristics as well as macroeconomic and global factors (see 
Annex 3.2). �ese results are consistent with the notion that 
issuing a bond entails signi�cant �xed costs (Borensztein and others 
2008). To the extent that it serves as a proxy for healthier �nancial 
conditions, pro�tability might be expected to have a positive 
in�uence on the decision to issue bonds. However, pro�table �rms 
may use internal funds instead of external �nancing. �e �ndings 
in the empirical literature are mixed (Borensztein and others 2008; 
Didier, Levine, and Schmukler 2014).

23Using aggregate data and spanning a broader set of emerging 
markets, Feyen and others (2015) �nd that issuance is greater in 
countries with higher per capita GDP, growth, or current account 
de�cits. Lo Duca, Nicoletti, and Vidal Martinez (2014) show that 

the inverse of the U.S. shadow rate is generally not 
statistically signi�cant over the entire sample, in the 
postcrisis period it is a key determinant of the change 
in the postcrisis probability of issuance.24 In line with 
this result, using country-level data focusing on the 
composition of emerging market corporate leverage, 
Ayala, Nedeljkovic, and Saborowski (2015) conclude 
that global factors have taken center stage in explaining 
changes since the crisis (Box 3.5).25 

Changes in bond maturity

�e crisis seems to have brought about a structural 
change in the relationship between bond maturity 
and its determinants. Regression analysis shows that 
bond- and �rm-level characteristics, as well as global 
factors, are important determinants of bond matu-

domestic �nancial variables such as the domestic interest rate, 
equity returns, and equity volatility are not statistically signi�cant 
when global factors are included. Policies to promote bond market 
development may have also played a role in greater issuance, for 
example, the Asian Bond Market Initiative, an initiative of 12 
central banks in the Asia-Paci�c region administered by the Bank for 
International Settlements.

24�e VIX (used to capture global investor sentiment) is 
negatively related to the probability of crisis over the full sample 
period. However, the relationship is no longer statistically signi�cant 
in the postcrisis period. More generally, similar results are obtained 
when estimating the probability of �rst-time bond issuance. 

25Also in line with these results, Lo Duca, Nicoletti, and Vidal 
Martinez (2014) and Feyen and others (2015) �nd, using aggregate 
issuance data, that global monetary conditions have had a signi�cant 
positive e�ect on emerging market corporate issuance during the 
postcrisis period.
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rity.26 In particular, larger and less leveraged �rms, 
�rms in countries with smaller government debt-to-
GDP ratios and with depreciating exchange rates, 
and companies facing lower investor uncertainty 
(measured by the Chicago Board Options Exchange 
Volatility Index [VIX]) tend to issue at longer maturi-
ties.27 Favorable global �nancial conditions have been 
a key determinant of the lengthening of maturity in 
the postcrisis period. Indeed, in recent years, accom-
modative U.S. monetary policy explains more of the 
recent lengthening in maturities than do �rm char-
acteristics (Figure 3.16).28 Moreover, U.S. shadow 
rate �uctuations have a greater impact on maturity 
for external issuances and for non-investment-grade 
issuances.

26Fuertes and Serena (2014) and Shin (2014a) document a 
lengthening in maturities for external bond issuances by non�nancial 
corporations and nonbank �nancial corporations in a broad range of 
emerging markets.

27�e �nding that maturities tend to be longer in countries 
with larger government debt is in line with the idea that a large, 
liquid government bond market can have a positive e�ect on the 
development of corporate debt markets.

28Feyen and others (2015) show that global factors have an impact 
on maturity structure of emerging market �nancial and non�nancial 
corporate bond issuance. �e speci�cation in this section is similar 
to theirs, but it focuses only on non�nancial �rms and controls for 
�rm-level characteristics, as is standard in the literature (Annex 3.2).

Summary

Global factors seem to have become relatively more 
important determinants of bond issuance and maturity 
in the postcrisis period. Emerging market corporate 
bond issuance has grown on a broad basis since 2009. 
�e decline in the share of foreign currency issuance 
in emerging markets re�ects activity in China, where 
�rms have issued mostly in local currency. Despite 
weaker domestic fundamentals, emerging market �rms 
have managed to issue bonds with lower yields and 
longer maturities. 

Emerging Market Corporate Spreads
�is section examines changes in the balance between 
domestic and global factors in the behavior of emerg-
ing market corporate spreads. Extending the approach 
of the preceding sections, it uses a price-based analy-
sis in which spreads are linked to �rm-level, country-
level, and global characteristics. A novel feature of 
this analysis is the use of data on secondary market 
spreads.29 

29�e literature on emerging market corporate spreads mainly 
uses issuance-level launch yield data. �e approach gives rise to 
endogeneity issues (Eichengreen and Mody 1998) because during 
poor market conditions, when secondary spreads rise, primary 

Figure 3.16. Factors Influencing Bond Maturity
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In recent years, emerging market corporate spreads 
have been hovering above the average of the precrisis 
period (Figure 3.17). �e secondary-market corporate 
(Corporate Emerging Markets Bond Index [CEMBI]) 
spreads move in unison with their sovereign counter-
part (the Emerging Market Bond Index spread) and 
the U.S. BBB corporate spread (a gauge of global credit 
conditions), but inversely with the U.S. policy rate (the 
federal funds rate).30 More recently, U.S. corporate and 
CEMBI spreads have been diverging, mainly because 
of relatively better U.S. economic conditions; corporate 
spreads also di�er across some regions.

How has the relationship between spreads and 
fundamentals changed over time?

Regression analysis con�rms that CEMBI spreads 
are closely linked to country-speci�c and global fac-
tors. Cross-country panel regressions reveal a strong 
statistical relationship between CEMBI spreads, 
leverage, and macroeconomic factors (Figure 3.18). 

spreads do not rise proportionately (and can indeed sometimes 
fall), a re�ection of the tendency for only the most creditworthy 
borrowers to remain in the market. Although Eichengreen and 
Mody (1998) and other studies attempt to correct for the bias, 
the model can be unstable if not properly speci�ed. Only a few 
studies use secondary market data, and then only with a limited 
scope; for instance, Dittmar and Yuan (2008) and Zinna (2014) 
focus on the relationship between sovereign and corporate 
spreads.

30�e secondary-market spreads are from J.P. Morgan’s CEMBI. 
�e CEMBI tracks U.S. dollar-denominated debt instruments issued 
by emerging market �rms; the spread is calculated against the U.S. 
Treasury yield.

�e behavior of emerging market corporate spreads 
is also closely linked to the U.S. corporate spread. 
Although not reported, similar results are found 
using individual-issuance-level data covering more 
than 1,000 issuances for 20 emerging markets from 
1990 to 2015.

�e empirical analysis suggests that the relation-
ship between corporate spreads and their determinants 
has also changed, with domestic factors becoming 
less in�uential in the postcrisis period. For instance, 
the signi�cantly positive precrisis correlation between 
spreads and leverage broke down since 2010. Further-
more, the negative correlation between spreads and 
country-level factors has also declined in the postcri-
sis period. �is breakdown suggests �rms would be 
relatively more susceptible to a worsening in global 
�nancial conditions—a case in point is the 2013 “taper 
tantrum” episode, in which spreads for more leveraged 
�rms rose sharply (Box 3.6).

Policy Implications
Emerging markets should prepare for the eventual 
reversal of postcrisis accommodative global �nancial 
conditions because those conditions have become more 
in�uential determinants of emerging market corporate 
�nance. Weaker �rms and cyclical sectors, such as con-
struction, are likely to be especially susceptible to such 
global changes. Once market access declines, elevated 
debt-servicing costs (resulting from the combination of 
higher interest rates and depreciating currencies) and 
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rollover problems may hit some �rms especially hard. 
�erefore, it is important to closely monitor sectors 
and systemically important �rms most exposed to risks 
and the sectors and large �rms closely connected to 
them, including across the �nancial system, and to pre-
pare for contingencies. Emerging markets should also 
be prepared for the eventuality of corporate failures; 
where needed, insolvency regimes should be reformed 
to enable rapid resolution of both failed and salvage-
able �rms. �is section further discusses (1) measures 
that could be taken relatively quickly and that would 
help contain the further buildup of vulnerabilities or 
their impact, although they would not eliminate these 
vulnerabilities in the short term; (2) medium-term 
recommendations; and (3) actions to be taken in the 
event of large capital out�ows. 

Measures that could be taken now

Macroprudential measures could be used to limit risks 
from a further buildup of foreign exchange exposures 
and leverage in emerging markets with latent vulner-
abilities. Potential instruments include higher bank 
capital requirements for corporate exposures, as well as 
risk weights and caps on the share of foreign currency 
exposures on banks’ balance sheets. Active provisioning 
and increasing equity capital can also bolster �nancial 
system resilience. Where relevant, loan-to-value and 
debt-service-coverage ratios can be introduced to address 
risks related to commercial real estate.31 However, 
risks associated with market-based funding may prove 
di�cult to manage. �is may require an even greater 
emphasis on macroprudential measures to enhance the 
resilience of banks and other important nonbank classes 
of intermediaries (IMF 2014d). For example, securities 
regulators should adopt a macroprudential orientation 
in their supervision of asset managers and the funds they 
manage that have signi�cant corporate bond exposures 
(see Chapter 3 of the April 2015 GFSR).

Microprudential and other tools can play a comple-
mentary role. Regulators can conduct bank stress tests 
related to foreign currency risks, including derivatives 
positions. Hedging foreign exchange exposures could 
also be more actively encouraged. Nevertheless, the 
hedges used by some corporations to limit their expo-
sure risks may be compromised when most needed, so 
they should be assessed conservatively by regulators.32 

Financial turbulence in emerging markets could also 
have important implications for advanced economies. 
Some evidence indicates that if shocks from advanced 
economies generate �nancial volatility in emerging 
markets, signi�cant “spillbacks” of that volatility to 
the advanced economies could ensue in periods of 
�nancial stress.33 Such risks are particularly relevant for 
banks, mutual funds, and other investors in advanced 
economies that have increased their emerging market 

31However, it should be recognized that corporate borrowers can 
substitute borrowing from unregulated �nancial institutions or in 
capital markets for domestic bank credit, especially in emerging 
markets in which capital markets are well developed and globally 
integrated.

32As noted in Chui, Fender, and Sushko (2014), although 
derivatives with “knock-in, knock-out” features can insure against 
modest foreign exchange movements, they leave the �rm exposed to 
large losses if the domestic currency were to depreciate sharply.

33Spillbacks are often underestimated because they tend to �ow 
through channels that are inadequately tracked owing to their 
complexity—for instance, in the �nancial sector. See 2014 Spillover 
Report (IMF 2014a).
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Foreign exchange exposures are indirectly measured 
using stock returns. Following a seminal paper by Adler 
and Dumas (1984), the foreign exchange exposure of 
�rm i is estimated as the value of βi in the following 
augmented capital asset pricing model (CAPM): 

Rit = αi + γiRt
M + βiRt

FX + εit

in which Rit is �rm i ’s stock return, Rt
M is the 

market return, and Rt
FX is the percentage change 

in the trade-weighted nominal exchange rate (an 
increase indicates an appreciation). A positive for-
eign exchange exposure means that the �rm’s return 
falls when its local currency depreciates. �e value 
of βi can be interpreted as �rm i ’s foreign exchange 
exposure net of �nancial and operational (“natural”) 
hedging, after accounting for market conditions 
(Bartram and Bodnar 2005). �e foreign exchange 
exposures are estimated for about 5,000 listed non-
�nancial �rms in 31 emerging market economies 
over 2001–14.

Box 3.2. Corporate Foreign Exchange Rate Exposures

�is box was prepared by Machiko Narita. 

Corporate leverage is high in China. China has relied 
on investment to drive growth in recent years. �e rapid 
increase in investment has been �nanced by credit, lead-
ing to a sharp increase in corporate debt. Total social 
�nancing, a measure of overall credit to the economy 
in China, has risen dramatically (32 percentage points 
of GDP) since the global �nancial crisis.1 �e credit-to-
GDP ratio remains high and exceeds the level implied 
by economic factors and cross-country comparisons.2 

External corporate debt has also risen, albeit from a 
low level relative to GDP, international reserves, and 
domestic credit. Onshore banks have served as inter-
mediaries for corporate borrowing overseas through 
the provision of bank guarantees and letters of credit. 
Chinese �rms have also taken advantage of low global 
interest rates through o�shore bond issuance, which 
has increased substantially since 2010. Half of the debt 
issued abroad has been for operations in China. Since 
2009, real estate developers have been the largest issu-
ers of o�shore bonds among non�nancial �rms.

�e increase in corporate leverage is largely concentrated 
at the tail end of the distribution of �rms’ liabilities, as 
well as in state-owned enterprises (SOEs) and the real 

�is box was prepared by Raphael Lam.
1�e Bank for International Settlements “credit gap” measure, 

de�ned as the gap between the credit-to-GDP ratio relative 
to its trend, is used to assess whether credit is greater than 
the levels implied by fundamentals (see Arslanalp and others, 
forthcoming).

2O�shore issuance is generally conducted by an o�shore 
entity, and, as a result, the borrowing is not captured by o�cial 
external debt statistics.

estate sector (Chivakul and Lam 2015). Total liabili-
ties of listed �rms have risen dramatically and become 
more concentrated. Although the median leverage 
ratio—measured by the ratio of total liabilities to total 
equity—has largely stayed �at since 2006, leverage has 
signi�cantly increased at the tail end (the 90th percen-
tile) of the distribution of �rms (see Figure 3.3.1). In 
addition, highly leveraged �rms account for a growing 
share of total debt and liabilities in the corporate sector. 

Box 3.3. Corporate Leverage in China
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exposures, warranting preparation for possible illiquid-
ity in certain asset markets.

Medium-term measures

In the medium term, preventive policies could help 
avert the buildup of excessive risks. For example, 
consideration should be given to changes in the tax 
code that remove �scal incentives in favor of debt or 
that encourage foreign currency debt.34 Measures to 
reduce liquidity risks could be gradually phased in for 
domestic open-end mutual funds holding debt and 
o�ering daily redemptions (see Chapter 2 of this report 
and Chapter 3 of the April 2015 GFSR). In addition, 
governments can promote speci�c forms of �nancial 
deepening, such as development of a local investor 
base (both banks and nonbanks) to help dampen 

34Other policies that may encourage rapid leverage growth, 
such as implicit or explicit government guarantees, should also be 
reconsidered.

global �nancial shocks. �e move toward more �exible 
exchange rates may enable emerging markets to adjust 
more readily to shocks, could facilitate an independent 
monetary response to �nancial imbalances, and may 
discourage banks and corporations from building up 
large foreign exchange exposures in the �rst place.

Signi�cant data gaps need to be addressed to 
enhance the e�ectiveness of surveillance. Data gaps 
prevent a full assessment of the �nancial stability risks 
posed by corporate balance sheets from being made. 
For instance, �rm-level data on foreign currency 
exposures and the degree to which they are hedged are 
generally unavailable. O�shore bond issuance intro-
duces another complication because the true external 
exposure of �rms with cross-border activities may not 
be fully captured by using only residence-based statis-
tics. Renewed global e�orts by authorities to collect 
and provide better information on foreign currency 
corporate indebtedness and o�setting factors (such as 
hedges) are desirable (see IMF 2015b). Investing in 

Across industries, most of the buildup in leverage was 
in the real estate and construction sector and, to a lesser 
extent, in mining and utilities. Across ownership types, 
SOEs—mainly local ones—account for a large share 
of increased borrowing. For instance, in the real estate 
and construction sector, only about 60 �rms with high 
leverage ratios account for more than two-thirds of the 
sector’s liabilities, a rise of nearly three times over the 
decade. �is elevated concentration of debt in the most 
leveraged tail of the leverage distribution raises corporate 
vulnerabilities to shocks.

�e high level of credit could weigh on China’s growth 
and �nancial stability. �e e�ciency of the investment 
�nanced by credit has been falling, with a commensu-
rate drop in corporate sector pro�tability. �is situa-
tion makes servicing debt obligations more di�cult. In 
particular, the interest coverage ratio has fallen in SOEs, 
which have contributed to the bulk of the rise in credit. 
At the same time, deleveraging by �rms could weigh on 
growth, while mounting corporate defaults would have 
adverse e�ects on bank balance sheets and credit avail-
ability, and thereby further weaken growth. 

�e Chinese corporate sector is vulnerable to a 
slowdown in the real estate and construction sector. 
Sensitivity analysis �nds that although on average 

�rms can withstand a moderate 1 percent interest rate 
increase, SOEs appear to be relatively exposed to an 
interest rate shock because of their low interest coverage 
and relatively higher leverage. Taking into account the 
value-added linkages of each sector to real estate and 
construction, a severe slowdown in the real estate sector 
(a 20 percent pro�t decline) would have a signi�cant 
impact on the corporate sector, including a drop in the 
median interest coverage ratio to only 2½ times pro�ts, 
with nearly 20 percent of �rms in the real estate sector 
(accounting for 11 percent of total corporate debt) in 
�nancial distress.

In the future, some debt write-o�s would help 
improve credit �ow and investment e�ciency and 
reduce risks in China. Write-o�s—combined with the 
restructuring of viable companies and steps to facilitate 
greater tolerance of defaults, exit, and bankruptcy of 
nonviable �rms—could reduce the burden on banks 
and allow them to reallocate credit to more e�cient 
sectors. Banks can embark on rigorous quality assess-
ments of their loan portfolios, setting the stage for 
addressing nonperforming loans and the potential 
need for bank recapitalization. Continuing reforms to 
promote capital market development would help pro-
vide an alternative �nancing channel for healthy �rms.

Box 3.3. (continued)
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reporting systems to help more e�ectively monitor the 
corporate sector—including foreign currency expo-
sures—is therefore warranted.

Measures to address disruptive out�ows

In the event of rapid capital out�ows, macroeco-
nomic and �nancial sector policies can be deployed. 
Worsening global �nancial conditions can induce 

investors to reassess emerging market risks; therefore, 
the likelihood of sudden out�ows is considerably 
higher in the presence of latent corporate sector 
vulnerabilities. In fact, mounting emerging market 
leverage has typically been associated with a subse-
quent reversal of capital �ows (for instance, Men-
doza and Terrones 2008; Elekdag and Wu 2011). In 
such a scenario, nontradable sectors are likely to be 

�is box summarizes the theoretical and empirical litera-
ture on capital structure.

�e capital structure of a �rm is de�ned as the mixture 
of debt and equity the �rm uses to �nance its opera-
tions. �e term is often used in conjunction with vari-
ous measures of borrowing such as the debt-to-equity 
ratio (one measure of the leverage ratio). In a seminal 
paper, Modigliani and Miller (1958) put forth the capi-
tal structure irrelevance proposition: the market value of 
the �rm is independent of its capital structure. 

Departures from the Modigliani-Miller proposition

Subsequent research has shown that the Modigliani-
Miller proposition fails under a variety of circumstanc-
es.1 �is �nding has led to three broad alternative 
theories of �rms’ decisions on their capital structure: 
�e �rst is the trade-o� theory in which �rms issue debt 
until the bene�ts (tax incentives) and costs (bankruptcy) 
of debt are balanced. �e second is the pecking order 
theory (Myers and Majluf 1984), which governs the 
order of �nancing sources and not the amount of debt 
a �rm issues—�rms prefer to �nance themselves �rst by 
using internal funds, then by issuing debt, and last by 
issuing equity. �e third is the market timing theory, 
in which managers are more likely to tap markets with 
the most favorable conditions (for example, during asset 
price rallies). 

�e role of business cycles

Another strand of the literature examines the aggregate 
determinants of corporate capital structure. Empirical 
papers provide di�ering evidence regarding the cyclical-
ity of leverage.2 For example, in Covas and Den Haan 

�is box was prepared by Ayumu Ken Kikkawa.
1Such as taxes, transaction and bankruptcy costs, agency con-

�icts, adverse selection, and time-varying market opportunities, 
among others (Frank and Goyal 2003; de Mooij 2012).

2Many papers have looked at how other aspects of business 
cycles a�ect capital structures. Beaudry, Caglayan, and Schian-

(2011), �rm-level leverage is procyclical. Fernández and 
Gulan (2015) �nd that leverage is countercyclical for 
emerging markets. With regard to theory, Hackbarth, 
Miao, and Morellec (2006) argue that leverage is coun-
tercyclical; Kiyotaki and Moore (1997) argue that it is 
procyclical, and Bhamra, Kuehu, and Strebulaev (2010) 
argue that these opposing views are reconcilable. 

�e role of monetary conditions

Monetary policy can be transmitted to the non�nancial 
corporate sector through several channels, and thereby 
in�uence �rms’ capital structure. �e traditional interest 
rate channel stimulates aggregate demand by lowering 
interest rates and thereby encouraging �rms to borrow. 
Barry and others (2008) �nd that �rm leverage increases 
when interest rates are low. Based on a survey of chief 
�nancial o�cers, Graham and Harvey (2001) report 
that the level of interest rates is one of the most impor-
tant factors in�uencing the decision to issue debt.

In addition to the interest rate channel, many 
papers have investigated the credit channel (Bernanke 
2007). �e credit channel focuses on the change in 
the availability of credit and has two dimensions: (1) 
the balance sheet channel, which focuses on bank loan 
demand; and (2) the bank lending channel, which is 
more about the supply of bank loans (Kashyap, Stein, 
and Wilcox 1993). Bernanke, Gertler, and Gilchrist 
(1996) develop a model of the balance sheet chan-
nel, in which lower monetary policy rates raise equity 
prices and a �rm’s net worth, and thereby lower the 
cost of external (debt) �nancing. �is generates a vir-
tuous cycle (or �nancial accelerator) as �rms use debt 
to �nance investment, which boosts aggregate demand 
and raises equity prices again, allowing for even greater 
debt-�nanced investment.

tarelli (2001) and Baum and others (2006) �nd that at times of 
high macroeconomic volatility, �rms’ investment and �nancing 
decisions become more alike as uncertainty constrains managers’ 
ability to make decisions based on �rm-speci�c information.

Box 3.4. Firm Capital Structure, the Business Cycle, and Monetary Policy
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�e role of bond market �nance has grown notably as a 
share of corporate debt in emerging market economies 
since the global �nancial crisis. Although the develop-
ment of equity markets picked up pace in the 1990s, 
private bond market development was initially limited 
to a subset of industries in a few emerging market 
economies. �e recent boom allowed a wider set of 
borrowers to diversify their funding sources while also 
contributing to growing leverage and foreign exchange 
exposure. Ayala, Nedeljkovic, and Saborowski (2015) 
propose a measure of corporate debt at the country level 
that can be decomposed into local and foreign currency 
and into bank loans and bonds, and document that 
the share of bonds in total debt has, on average, grown 
since the crisis. 

It is important to understand whether the factors 
that drove the boom in bond �nance relative to bank 
loans were structural or cyclical. Ayala, Nedeljkovic, 
and Saborowski (2015) examine whether emerging 
markets that experienced the largest booms relative 
to bank lending were those with strong fundamentals 
or whether cyclical factors drove �ows into the largest 
and most liquid markets. 

�e empirical �ndings con�rm that domestic fac-
tors do not explain much of the variation in growing 
bond shares during the postcrisis period. Macroeco-
nomic and institutional variables are shown to be 
important determinants of bond market development 
throughout the sample period, but their relative role 
declined substantially during the postcrisis period as 
global factors took center stage. �e search for yield 
in global �nancial markets (proxied by the U.S. high-
yield spread) explains the bulk of the boom in bond 
�nance relative to bank loans (Figure 3.5.1, panel 1). 

�e search for yield accounts for most of the 
increase in bond shares, with di�erences across 
emerging markets explained by market size rather 
than domestic factors. Dividing emerging markets 
according to the degree of bond market access in 
2009 shows that the largest bond markets (fourth 
quartile) grew the most since the crisis (Figure 3.5.1, 
panel 2). Quartile regressions con�rm that the 
impact of the U.S. high-yield spread on bond market 
shares was substantially larger for emerging markets 
with initially larger bond markets. �is �nding sug-
gests that the bond market boom was mostly driven 
by favorable liquidity conditions, with investor 
interest in speci�c emerging markets dependent on 
market size and the associated ease of entry and exit.

Box 3.5. The Shift from Bank to Bond Financing of Emerging Market Corporate Debt
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Source: Ayala, Nedeljkovic, and Saborowski 2015.
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Figure 3.5.1. Changes in the Stock of Bonds by Initial Quartile
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�is box was prepared by Christian Saborowski.
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hit disproportionately. To dampen adverse macro-
economic consequences, the policy response could 
include, if warranted, exchange rate depreciation and 
the use of monetary policy and reserves. �e public 
provision of emergency foreign exchange hedging 
facilities could also be considered. �e combina-
tion of policies would be based on macroeconomic 
conditions, taking into consideration �nancial stabil-
ity risks such as foreign exchange exposures. Fiscal 
policy may need to be adjusted depending on mac-
roeconomic circumstances and available policy space. 
If the �nancial system comes under stress, liquidity 
provision may be required. 

Conclusion
�is chapter considers the evolving in�uence of �rm-
level, country-level, and global factors in driving lever-
age patterns, bond issuance, and corporate spreads. 
�ree key results emerge from the investigation: 
 • The relative contributions of firm- and country-

specific characteristics in explaining leverage growth, 
issuance, and spreads seem to have diminished in 
recent years. In contrast, global financial factors 
appear to have become relatively more important 
determinants in the postcrisis period.

 • Leverage has risen more in sectors that are more vul-
nerable to cyclical and financial conditions, and it 

�is box investigates the impact of the “taper tantrum” 
on corporate spreads across emerging market econo-
mies. On May 22, 2013, during testimony to Congress, 
the chairman of the U.S. Federal Reserve raised the pos-
sibility of tapering its purchases of Treasury and agency 
bonds. Following this “tapering talk,” there were sharp 
corrections in emerging market economies’ asset prices 
and a reversal of capital �ows (Sahay and others 2015).

An event study is used to investigate how emerg-
ing market corporate spreads reacted to the tapering 
shock. Firm-level factors (leverage, size, pro�tability, 
and growth prospects) are used to explain the change 
in corporate credit default swap (CDS) spreads three, 
six, and eight days after May 21. �e analysis covers 
309 �rms from 21 emerging markets.

Borrowing costs increased disproportionately for 
more leveraged and smaller �rms following the taper-
ing shock. Moreover, these e�ects tended to become 
stronger over time as investors digested fundamen-
tals and di�erentiated across emerging market �rms 
accordingly (Figure 3.6.1). For example, after eight 
days, a one standard deviation increase in the lever-
age ratio (corresponding to 16 percentage points) is 
associated with a 7 basis point increase (correspond-
ing to an annualized rate of 3.3 percent) in the CDS 
spread. �ese e�ects are substantial, given that the 
�rms experienced an increase in spreads of 18 basis 
points on average. In other words, a one standard 
deviation increase in the leverage ratio of a �rm 
pushes up its borrowing cost by 40 percent relative to 
its average peer. In sum, the results suggest that when search-for-yield e�ects reverse, �rms with weaker fun-

damentals may disproportionately su�er from greater 
exposure to credit risk.

Box 3.6. Taper Tantrum: Did Firm-Level Factors Matter?

–40

–30

–20

–10

0

10

3 days 6 days 8 days 3 days 6 days 8 days

Leverage (Log) sales

Figure 3.6.1. Effects of the Shock on Credit 
Default Swap Spreads
(Basis points; for one standard deviation increase)

Sources: Bloomberg, L.P.; and IMF staff estimates.
Note: The shaded bars denote statistical significance at 
least at the 10 percent level. The explanatory variables 
are leverage ratio (total debt to total assets), log sales, 
income-to-sales ratio, and Tobin's Q. Country and sector 
fixed effects are included.

�is box was prepared by Ayumu Ken Kikkawa.
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has grown most in construction. Higher leverage has 
also been associated with, on average, rising foreign 
currency exposures. 

 • Despite weaker balance sheets, emerging market 
firms have managed to issue at better terms (lower 
yields, longer maturities); on the positive side, many 
issuers have taken advantage of favorable financial 
conditions to refinance their debt.

�e expanded role of global �nancial factors during 
a period when they have been extraordinarily accom-
modative means that emerging markets must prepare 
for the adverse domestic stability implications of global 
�nancial tightening: 
 • Monitoring vulnerable and systemically impor-

tant firms as well as banks and other parts of the 
economy closely linked to them is crucial. 

 • Such expanded monitoring requires that collec-
tion of data on corporate sector finances, including 
foreign currency exposures, be improved. 

 • Macroprudential policies can be deployed to limit 
excessive increases in corporate sector leverage. Pos-
sible tools include higher bank capital requirements 
(for instance, implemented via risk weights) for 
corporate foreign currency exposures and caps on 
the share of such exposures on banks’ balance sheets. 
Managing risks associated with market-based funding 
may be challenging, however, potentially requiring an 
even greater emphasis on macroprudential measures 
to enhance the resilience of the financial system. 

 • Microprudential measures should also be considered. 
Regulators can conduct bank stress tests related to 
foreign currency risks. 

 • Finally, as advanced economies normalize monetary 
policy, emerging markets should prepare for an 
increase in corporate failures and, where needed, 
should reform corporate insolvency regimes. 

Annex 3.1. Emerging Market Corporate 
Leverage: Data and Empirics
�is annex discusses the data and the empirical meth-
odology used to analyze the main determinants of 
emerging market corporate leverage. Data sources and 
de�nitions are summarized in Table 3.1.1.35

�e author of this annex is Adrian Alter.
35Emerging market economies included in the analysis comprise 

Argentina, Bahrain, Brazil, Bulgaria, Chile, China, Colombia, Croatia, 
Egypt, Hungary, India, Indonesia, Jordan, Kazakhstan, Korea, Kuwait, 
Lebanon, Lithuania, Malaysia, Mauritius, Mexico, Morocco, Nigeria, 

Measures of leverage

Leverage, or �nancial leverage, is the degree to which a 
company uses debt. Leverage is usually presented as a 
ratio, such as debt to capital. �e broadest de�nitions of 
leverage consider total nonequity liabilities. An advan-
tage of using total liabilities is that it implicitly recog-
nizes that some �rms can use trade credit as a means of 
�nancing, rather than purely for transactions (Rajan and 
Zingales 1995). Another bene�t of using total liabilities 
is its availability. In contrast, debt may not be reported 
in larger data sets that include nonlisted �rms. 

Data

Although �rm-level databases contain an abundance 
of information, they do have limitations, particularly 
in the context of emerging market corporate leverage. 
For example, data can vary greatly over the time period 
covered. Accounting standards and reporting require-
ments vary widely across countries, so it is important to 
use databases with harmonized de�nitions. Worldscope 
(�omson Reuters) and Orbis (Bureau van Dijk) are two 
examples of such cross-country harmonized databases that 
provide annual �rm-level balance sheet and income state-
ment information. Worldscope contains publicly listed 
�rms; the main advantage of the Orbis database is its 
wide coverage of both listed and nonlisted �rms—includ-
ing SMEs—which enrich the cross-sectional information 
in the data set. To avoid double counting, unconsolidated 
accounts are considered.36 Firm-level data are merged 
with country-speci�c indicators of macroeconomic condi-
tions and global factors. �e �rm-country-global data set 
used comprises more than 1 million active non�nancial 
�rms (with assets of more than $1 million) and 4.3 
million �rm-year observations for 24 emerging market 
economies during 2004–13. 

Methodology

Panel regressions link �rm-level leverage growth with 
key �rm- and country-speci�c as well as global deter-
minants. For �rm i, in sector s, country c, at time t, 

Oman, Pakistan, Peru, Philippines, Poland, Qatar, Romania, Rus-
sia, Saudi Arabia, Serbia, South Africa, Sri Lanka, �ailand, Turkey, 
Ukraine, United Arab Emirates, and Venezuela.

36Orbis has the advantage of being more comprehensive, with 
millions of �rms represented in the database, but more granular 
balance sheet data can be incomplete. For example, debt is not 
reported for many emerging market �rms in Orbis. More detailed 
information on �nancial statements is even harder to come by.
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Annex Table 3.1.1. Definition of Variables

Variable Description Source
Firm-Level Variables
Leverage Metrics

Ratio of Liabilities to Book Equity Total liabilities divided by book equity Orbis, Worldscope 
Ratio of Liabilities to Book Assets Total liabilities divided by book assets Bloomberg, L.P., Orbis, Worldscope 
Ratio of Liabilities to Market Equity Total liabilities divided by market capitalization Worldscope 
Ratio of Liabilities to Market Assets Total liabilities divided by the sum of total liabilities and market capitalization Worldscope 
Ratio of Debt to Book Assets Total debt divided by book assets Orbis, Worldscope 
Ratio of Debt to Market Assets Total debt divided by the sum of total liabilities and market capitalization Worldscope 
Ratio of Debt to EBIT Total debt divided by earnings before interest and taxes Orbis, Worldscope 
Ratio of Debt to EBITDA Total debt divided by earnings before interest, taxes, depreciation, and amortization Orbis, Worldscope 

Fundamental Variables
Sales Total sales (Worldscope code WC01001) Orbis, Worldscope 
Tobin’s Q Sum of market value of equity and book value of debt divided by book value of assets Worldscope 
Return on Assets Net income divided by total assets Bloomberg, L.P., Orbis, Worldscope 
Return on Equity Net income divided by shareholders’ equity Orbis, Worldscope 
Interest Coverage Ratio Earnings before EBITDA or earnings before EBIT divided by interest expense Orbis, Worldscope 
Tangibility Tangible fixed assets (or net PPE in Worldscope) divided by total assets Orbis, Worldscope 

Tradable and Nontradable Sectors
Tradable sectors: agriculture, mining, and manufacturing; nontradable sectors: 

construction, transportation, communications, utilities, wholesale/retail trade, 
services

Seasoned Issuer Dummy Dummy equal to 1 if firm has issued a bond before a given year Bloomberg, L.P., Dealogic 

Firm Size Definitions  
Size Total assets in logs Bloomberg, L.P., Orbis, Worldscope 
Very Large1 Operating revenue ≥ $130 million; total assets ≥ $260 million; employees ≥ 1,000
Large1 Operating revenue ≥ $13 million; total assets ≥ $26 million; employees ≥ 150
Medium1 Operating revenue ≥ $1.3 million; total assets ≥ $2.6 million; employees ≥ 15
Small Not included in any of the categories listed above

Bond-Level Variables
Local Currency Dummy equal to 1 if bond is denominated in country of risk’s local currency Bloomberg, L.P., Dealogic 
External Dummy equal to 1 if market type is not domestic Dealogic 
Investment Grade Dummy equal to 1 if rating is equal to or higher than BBB Bloomberg, L.P.
Call/Put/Sink Dummy equal to 1 if maturity type includes call/put/sink option Bloomberg, L.P.  

Country-Level Variables
ICRG Economic and Financial Risk 

Rating
The average of ICRG Economic and Financial Risk Ratings, following Bekeart and 

others (2014)
PRS Group 

Corporate Spread J.P. Morgan CEMBI Broad Bloomberg, L.P.
Ratio of Government Debt to GDP General government debt-to-GDP ratio WEO
Exchange Rate EM currency per U.S. dollar WEO
Financial Openness Index The Chinn-Ito index (KAOPEN) is an index measuring a country’s degree of capital 

account openness. 
http://web.pdx.edu/~ito/Chinn-

Ito_website.htm
Financial Development Index Index that summarizes information regarding financial institutions (banks and non-

banks), and financial markets across three dimensions: depth, access, and efficiency Sahay and others (2015)

Financial Integration Total portfolio investment liabilities from an emerging market economy toward a 
subset of advanced economies (euro area, Japan, United Kingdom, and United 
States) scaled by nominal GDP

CPIS

Exchange Rate Regime De facto exchange rate regime classification, in which a higher value indicates 
greater exchange rate flexibility

Ilzetzki, Reinhart, and Rogoff 
(2008)

Global-Level Variables
VIX Chicago Board Options Exchange Market Volatility Index Datastream 
U.S. BBB Spread Bank of America Merrill Lynch U.S. Corporate BBB Option-Adjusted Spread© FRED®  
U.S. Shadow Rate Estimated from a term-structure model (see Krippner 2014) RBNZ 

U.S. Real Shadow Rate The U.S. shadow rate minus the approximately one-year-ahead U.S. inflation forecast 
(Blue Chip Economic Indicators)

RBNZ, Haver Analytics 

U.S. GDP Growth Annual average growth rate WEO 
Global Shadow Rate Principal component of the shadow rates of the euro area, Japan, and United States RBNZ and authors’ calculations 
Commodity Price Index Commodity price index WEO 
Global Real GDP Growth Global real GDP growth WEO 

Source: IMF staff.
Note: CEMBI = Corporate Emerging Markets Bond Index; CPIS = Coordinated Portfolio Investment Survey; EBIT = earnings before interest and taxes; EBITDA = earnings before 
interest, taxes, depreciation, and amortization; EM = emerging market economy; EMBI = Emerging Markets Bond Index; FRED = Federal Reserve Economic Data; ICRG = International 
Country Risk Guide; PPE = property, plant, and equipment; RBNZ = Reserve Bank of New Zealand; WEO = World Economic Outlook.
1At least one of the criteria is met.
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Annex 3.2. Bond Issuance Analysis 

�is annex describes the data and the �rm-level regres-
sion models used to examine the determinants of the 
probability of emerging market corporate bond issu-
ance and bond maturity at issuance.

Data

Data on emerging market non�nancial corporate bond 
issuance were obtained from Dealogic and Bloomberg, 
L.P. (see Table 3.1.1). In Dealogic, non�nancial �rms 
are identi�ed if their general industry classi�cation �ag 
di�ers from government or �nance. In Bloomberg, L.P., 
non�nancial �rms are identi�ed as corporations excluding 
�nancials. Coverage di�ers across the two data sources, but 
country aggregates and general trends are similar. Issu-
ers’ nationality was determined based on country of risk, 
which depends on (in order of importance) management 
location, country of primary listing, country of revenue, 
and reporting currency of the issuer.

Each data set was used according to its compara-
tive strength. For instance, Dealogic data were used to 
span a broader set of countries (40 emerging markets) 
and a longer period (starting in 1980), and to com-
pare di�erent notions of �rm nationality (country of 
incorporation, country of risk, and parent nationality 
of operation). Bloomberg, L.P., allowed �rm’s balance 
sheet information for the year before issuance to be 
obtained, but, because of data downloading limita-
tions, such information was obtained for only 20 
major emerging markets, starting in 1990.

For the analysis of the probability of bond issu-
ance, balance sheet data on issuers and nonissuers are 
required. For this purpose, two matching exercises were 
conducted. First, with the help of Bureau van Dijk 
representatives, issuers in the Dealogic database were 
matched to the corresponding �rm-level balance sheet 
data in the Orbis database using information on the 
issuer company name, industry sector, and country of 
incorporation. �e �nal sample was restricted to listed 
�rms. Second, issuers in the Bloomberg, L.P., database 
were matched to �omson Reuters Worldscope. �e 
two merged data sets are complementary given that their 
coverage di�ers substantially.

Probability of bond issuance

�e probability of issuance at the �rm level is modeled 
as a function of �rm and macroeconomic characteristics, 

�e author of this annex is Nicolas Arregui.

a general speci�cation of the regression model can be 
written as follows:

∆Leverageisc,t = β1FIRMisc,t–1 + β2MACROc,t
 + β3GLOBALt 
 + θ INTERACTIONisc,t 
 + OTHER, 

in which the dependent variable, ∆Leverage, is the 
change in the ratio of total liabilities to book equity. 
�e term FIRM includes measures of size (sales), 
pro�tability (return on assets), and asset tangibility 
(to re�ect collateral availability and asset quality). 
MACRO refers to, among others, the ICRG Eco-
nomic and Financial Risk Rating, which captures 
country-level macroeconomic factors.37 �e GLOBAL 
factors include the oil price index, the U.S. shadow 
rate, a proxy for monetary policy conditions in 
advanced economies, the change in the VIX (a proxy 
for investors’ sentiment and global risk aversion), and 
global GDP growth. Various interactions between the 
shadow rate and �rm-, sector-, or country-speci�c 
characteristics are captured with the term INTERAC-
TION. �e panel regressions include �rm �xed e�ects 
(OTHER), and standard errors are clustered at the 
country level.

Main Results

Estimation results suggest a statistically signi�cant 
relationship between the inverse of the U.S. shadow 
rate and emerging market corporate leverage growth: a 
1 percent decrease in the shadow rate is associated with 
about 2 percentage point faster leverage growth. 

�e results remain broadly consistent when other 
leverage ratios (such as net total liabilities to book 
equity, total liabilities to total assets, or total debt 
to total assets) are considered. Subsample analysis is 
also conducted, and the impact of the shadow rate 
on leverage is larger (and still statistically signi�cant) 
during 2010–13. For another robustness check, the 
models are estimated with standard errors clustered at 
the country and sector levels, and the results remain 
broadly unaltered.

37Other macro controls include the �nancial development index 
(Sahay and others 2015), which captures the �nancial sector’s 
depth, access, and e�ciency; the �nancial openness index (Chinn 
and Ito 2006), which measures the degree of capital account 
openness; and �nancial integration, which is proxied by total 
portfolio liabilities to advanced economies, net capital �ows, and 
the exchange rate regime.
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global factors, and bank lending conditions. A probit 
model is estimated with standard errors clustered at the 
country level, with country and sector dummies, as well 
as a time trend. �e baseline model is estimated using 
the Bloomberg, L.P.–�omson Reuters Worldscope 
matched database described above. �e full sample 
begins in 1995. �e postcrisis estimation starts in 2010, 
but the �ndings are robust to starting in 2009. For an 
additional robustness check, the exercise is repeated 
using the Dealogic-Orbis matched database, also 
described above. �e model takes the following form:

Prob(Issuanceit = 1) = F(α + β1 �rmit–1 
 + β2macroit–1 + β3bankit–1 
 + β4 globalit + εit),

in which Issuance, a dummy variable, is 1 if �rm i 
issued at least once in a given year t.

A wide range of macroeconomic (macro) and bank 
lending (bank) variables are considered, including 
rule of law index; exchange rate regime; real GDP 
growth; per capita GDP; ICRG political, �nancial, and 
economic indexes; in�ation; in�ation volatility; cur-
rent account and �scal balances; external, public, and 
corporate debt; exchange rate changes; and domestic 
and cross-border bank claims to the private sector. 
However, these variables are generally not statistically 
signi�cant.

Firm (�rm) characteristics are generally robust across 
time and databases considered. 

Global (global) factors included are the inverse 
shadow rate and the VIX. A higher VIX reading is 
related to a lower probability of issuance over the 
entire sample. 

Bond Maturity at Issuance

�e analysis of bond maturity at issuance excludes 
Chinese �rms, and includes bonds issued both 
domestically and externally. Issuances are related to 
bond- and �rm-level, macroeconomic, bank lending, 
and global variables. �e model is estimated using 
ordinary least squares with standard errors clustered at 
the country level, and it includes country and sector 
dummies, as well as a time trend. �e model takes the 
following form:

Maturityi = α + β0bondi + β1 �rmi + β2macroi 
 + β3banki + β4globali + εi,

in which Maturity is each bond’s maturity at issu-
ance measured in years. Bond characteristics (bond) 

include dummies for local currency denomination; 
investment grade; and put, call, and sink options. 
Firm-level variables (�rm) include size, pro�tability, 
leverage, and a dummy for �rms that have issued in 
the past. All bond and �rm characteristics (except for 
pro�tability) are signi�cant with the expected sign. As 
above, a wide range of macroeconomic and bank-level 
variables are considered but are generally not statisti-
cally signi�cant. 

Global controls include the inverse shadow rate and 
the VIX. Bonds tend to be issued with shorter matu-
rity in times of �nancial uncertainty (measured by the 
VIX). �e inverse shadow rate is not signi�cant over 
the entire sample, but becomes strongly statistically 
signi�cant in the postcrisis period (de�ned as starting 
either in 2009 or 2010). �e addition of interaction 
terms shows that the e�ect of the inverse shadow rate 
on maturity was stronger for bonds issued in foreign 
currency and for non-investment-grade bonds.

Annex 3.3. Regression Analysis of 
Determinants of Emerging Market Corporate 
Spreads 

�is annex describes the data and the country-level 
regression model used to examine determinants of 
emerging market corporate spreads.

�e regression model takes the following form:

spreadit = αi + β1 globalt + β2 domesticit
+ β3 postt + β4 postt � globalt

 + β5 postt � domesticit + εit,

in which spread denotes the corporate spread of emerg-
ing market country i in month t. �is analysis uses sec-
ondary market spread data, which are not susceptible 
to endogeneity of issuance decisions. �e term global 
is a vector of a U.S. corporate spread and real shadow 
rate. �e term domestic is a vector of a macroeconomic 
fundamentals index (the ICRG risk rating), and a 
leverage indicator (debt-to-book assets, the median 
of �rms within each country). �ese variables are de-
meaned. �e term post is a postcrisis dummy that takes 
the value of one from January 2010 onward. End-
of-month market variables are used for 20 emerging 
markets; the previous year’s leverage is used.

�e results are generally robust to using a global 
real shadow rate or the U.S. one-year real Treasury rate 
instead of the U.S. real shadow rate. 

�e author of this annex is Hibiki Ichiue.
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