Will China’s Credit Boom End in a Bust?

By J. Scott Davis, Adrienne Mack, Wesley Phoa, and Anne Vandenabeele

October 2014

	The worrying build-up of private sector credit in China over the past few years has begun to receive a lot of attention among analysts and in the financial press. The accumulation of private sector debt in China over the last few years seems eerily familiar to past credit booms, most notably the credit boom in the Eurozone periphery prior to 2008.

	Chart 1 presents the ratio of private nonfinancial sector credit to GDP for China, the U.S., the Eurozone core, and the Eurozone periphery. The chart shows the familiar build-up in debt in the U.S. and the Eurozone periphery in the years to 2008. In the five years leading up to the collapse of Lehman brothers in September of 2008, the ratio of private nonfinancial credit to GDP in the U.S. rose from 140 percent to 170 percent and in the Eurozone periphery the same ratio increased from 114 percent to 168 percent. Meanwhile in the core of the Eurozone this ratio increased from 140 percent to 145 percent.

	The chart shows that in China there was no build-up in leverage prior to the global financial crisis in 2008, but there was a rapid rise in leverage afterwards, mainly as a result of the government’s investment-led stimulus that drove China’s (and some would say the world’s) recovery from the depths of the post-crisis recession. When Lehman Brothers collapsed, the ratio of private nonfinancial credit to GDP in China was 115 percent. Five years later this ratio was 178 percent. Thus the growth in private sector credit in China over the last few years is slightly greater than the growth in the Eurozone periphery in the years leading up to 2008.

[bookmark: _Ref365543462]Chart 1: Private sector credit in China has expanded rapidly since 2009
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Credit growth in previous financial crises

However the absolute scale of credit growth and leverage doesn’t tell the whole story. Over the past few years China has been an incredibly fast growing economy. Chinese per capita GDP increased by 34 percent from 2008 to 2012. As a country gets richer the amount of credit in the economy tends to increase because financial intermediation and the provision of financial services also tend to expand (in its benign form this is referred to as “financial deepening”). 

	To discuss the sustainability of credit growth in a country and attempt to distinguish between the natural process of financial deepening and the more dangerous build-up of a credit bubble, we construct a measure of what a country’s ratio of private nonfinancial sector credit to GDP should have been based on country characteristics, including real per capita GDP.[footnoteRef:1]  [1:  We estimate a panel data regression where we regress the ratio of private nonfinancial sector credit to GDP on per capita GDP. We include country fixed effects in the regression, and estimate it using quarterly data from 1970Q1 to 2012Q4 for the U.S., the UK, Austria, Belgium, Denmark, France, Germany, Italy, the Netherlands, Norway, Sweden, Switzerland, Canada,  Japan, Finland, Greece, Ireland, Portugal, Spain, Turkey, Australia, South Africa, Argentina, Brazil, Mexico, Saudi Arabia, Hong Kong, India, Indonesia, South Korea, Malaysia, Singapore, Thailand Russia, China, the Czech Republic, Hungary, and Poland.] 


By comparing what the credit ratio is to what it “should be” given a country’s level of development, we can assess the sustainability of credit growth in a country. This is shown in Chart 2 and Chart 3. The blue bar in each of these charts records the actual change in the private sector credit ratio over a five year period. The red bar reports what the change in the credit ratio “should have been” over the same period given the change in a country’s per capita GDP. The error bands on the red bar designate 95 percent confidence intervals.

	Chart 2 presents the actual and hypothetical credit growth in China and the rest of the world from 2008 to 2012. As discussed earlier, the private sector credit to GDP ratio in China has increased by 67 percentage points (p.p.) since 2009. Economic growth in China over this same period can explain 32 p.p. of this increase in credit, leaving a 35 p.p. gap between actual credit growth in China and what it should have been.



	
 

[bookmark: _Ref365546033]Chart 2: Since 2008, China has seen a rapid increase in private sector debt; this is not true in the rest of the world.
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Examples from recent history show that a credit expansion far above what can be explained by fundamentals is often followed by a financial crisis. Chart 3 presents the actual and hypothetical credit growth in Japan in the last half of the 1980’s, the countries involved in the East Asian financial crisis in the 1990’s, as well as the actual and hypothetical credit growth in the U.S., the UK, and the Eurozone core and periphery in the five years prior to the Global Financial Crisis in 2008. 

In the last half of the 1980’s, Japan’s private sector credit to GDP ratio increased by 45 p.p. Given the increase in Japanese per capita GDP during this time, the credit ratio should only have increased by 18 p.p. This gap between Japanese credit growth and that that can be explained by fundamentals contrasts strongly with credit growth in the rest of the world at this time. In the late 1980’s, the ratio of private sector credit to GDP in the rest of the world grew by 14 p.p., and the chart shows that nearly all of this growth in credit can be explained by fundamentals.

In the countries involved in the East Asian crisis in the late 1990’s, the credit to GDP ratio increased by 34 p.p. over the 5 years leading up to the crisis, but only 8 p.p. of this increase can be explained by macroeconomic fundamentals.[footnoteRef:2] In the rest of the world during this same time, credit growth was actually less than what could be explained by fundamentals.  [2:  East Asia refers to a PPP GDP weighted average of Indonesia, Malaysia, South Korea, Singapore and Thailand; the Euro Area Core includes Germany, France, Belgium, the Netherlands, Finland, and Austria; the Euro Area Periphery includes Portugal, Ireland, Italy, Greece, and Spain.] 


Similarly, in the five years leading up to the global financial crisis, the private sector credit to GDP ratio in the U.S. grew by 30 p.p. more than what could be explained by normal economic growth, the ratio in the UK grew by 43 p.p. more than it should have, and the ratio in the Eurozone periphery grew by 72 p.p. more than can be explained by fundamentals. By contrast, the growth in private sector credit in the Eurozone core between 2003 and 2008 was nearly entirely explained by the normal process of financial deepening.

[bookmark: _Ref365546027]Chart 3: A period where credit growth far exceeds that which can be explained by fundamentals is usually the harbinger of a crisis.
[image: ]




Financing a credit boom: the importance of the current account

Comparing the scale of the credit growth in China over the last five years to that in these past crisis episodes certainly suggests that a banking crisis is imminent in China, but only with a statistical analysis of a historical dataset of credit growth and banking crisis can one actually calculate the effect of this credit growth on the probability of a banking crisis.

To calculate the effect of credit growth on the probability of a banking crisis, with a probabilistic model we regress a variable describing the incidence of a banking crisis in a given year and a given country on the excess credit growth in that country over the previous five years and other country specific variables (including the current account, the output gap, the inflation rate, and whether the country has a fixed or floating currency. The estimated coefficients from this regression describe the “marginal effect” of an increase in the credit-to-GDP ratio on the probability of a banking crisis. Specifically, this marginal effect measures the change in the probability of a banking crisis resulting from a one percentage point increase in the private sector credit-to-GDP ratio.

We consider two specifications to estimate the marginal effect of credit growth on the probability of a banking crisis. In the first, we do not allow an interaction between credit growth and a country’s current account balance. Credit growth is just as likely to lead to a crisis whether that credit was financed at home or abroad. In the second specification we allow for the possibility that there may be an interaction between credit growth and the current account. When we allow for this interaction, the marginal effect is actually a function of a country’s current account balance.  

Without going into detail about the exact regression specifications, our estimates of the marginal effect of credit growth on the probability of a banking crisis under these two specifications are presented in Chart 4. When we do not allow for an interaction between credit growth and the current account, the marginal effect is constant and equal to 0.133.[footnoteRef:3] This says that a 10 percentage point increase in the credit-to-GDP over a 5 year period should raise the probability of a banking crisis by 1.33 percentage points. When we allow for an interaction between credit growth and the current account, the marginal effect is a decreasing function of a country’s current account balance. For a country with a balanced current account, this marginal effect is around 0.08. For a country with a current account surplus of 5% of GDP, this marginal effect is only 0.04, but for a country with a current account deficit of 5% of GDP, it is around 0.31.[footnoteRef:4] [3:  This estimated marginal effect of credit growth is similar to that found in “Credit booms gone bust: Monetary policy, leverage cycles, and financial crises, 1870-2008” by Moritz Schularick and Alan M. Taylor, American Economic Review 102(2), 1029-1061 (2012)]  [4:  The details about these regressions can be found in “Credit Booms, Banking Crises, and the Current Account”, by J. Scott Davis, Adrienne Mack, Wesley Phoa and Anne Vandenabeele, Federal Reserve Bank of Dallas, Globalization and Monetary Policy Institute Working Paper No. 178 (May 2014)] 
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Chart 4: The effect of credit growth on the probability of a crisis gets larger as the current account falls into deficit
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Table 1 reports the amount of excess credit growth, the current account balance (as a % of GDP), and the marginal effect of credit growth on the probability of a banking crisis implied by our probabilistic model in some important crisis episodes. The marginal are calculated under both specifications, ME1 are the estimates of the marginal effect when we don’t allow an interaction between credit growth and the current account, ME2 are the estimates when such an interaction is allowed.

The table reports that in the 5 years prior to 2008, the Euro Area periphery experienced excess growth in the private sector credit-to-GDP ratio of 72 percentage points. During 2007, these countries ran a current account deficit of 10% of GDP. Without allowing for an interaction between credit growth and the current account, each percentage point of credit growth should increase the probability of a banking crisis by 0.13 percentage points. When the model allows for an interaction between credit growth and the current account, the estimated marginal effect is now 0.55.

The table shows that over the past 5 years, China has seen more growth in the private sector credit to GDP ratio than that witnessed in the United States between 2003 and 2008. However, in 2007, the U.S. ran a current account deficit of 5% of GDP, while in 2012 China had a current account surplus in excess of 2% of GDP. The estimated marginal effects show that when accounting for the effect of a current account deficit or surplus, each additional percentage point of credit growth in the U.S. prior to 2008 led to a 0.3 percentage point increase in the probability of a crisis, while the same credit growth in China should only lead to a 0.07 percentage point increase in the probability of a crisis.



Table 1: Levels of Credit Growth, the Current Account, and the Implied Probability of a Crisis in some Past Episodes

		
	Credit
	CA(-1)
	
	ME1
	ME2

	
	
	
	
	
	

	East Asia '98
	26.7%
	-1.8%
	
	0.133
	0.165

	Periphery '08
	72.3%
	-10.3%
	
	0.133
	0.550

	US '08
	29.8%
	-4.9%
	
	0.133
	0.307

	UK '08
	43.5%
	-2.2%
	
	0.133
	0.183

	CN '13
	35.3%
	2.3%
	
	0.133
	0.067

	
	
	
	
	
	



	
	
	
	
	
	




China, some concluding thoughts

These results suggest that excess credit growth and the extent to which it is financed abroad vs. domestically has an important effect on the probability that a country will face a banking crisis. Unlike the countries in many previous crisis episodes, China is currently running a current account surplus. The estimated model predicts that the effect of credit growth on the likelihood of a crisis should depend on whether that credit growth is financed at home or abroad. The fact that China is running a current account surplus says that this credit boom in China is still financed domestically. The marginal effects estimates show that each additional percentage point of credit growth in China should raise the likelihood of a banking crisis by about 0.16 percentage points. This is not insignificant, but due to its current account surplus, the Chinese credit boom is less dangerous than famous credit booms in the past.

However, the probability of banking crisis is rising significantly due to the recent acceleration in excess leverage growth and deterioration in China’s current account surplus. The Chinese current account surplus has fallen steadily from its peak of 10% of GDP in 2007. At the current trend, it won’t be long until this turns into a deficit. It will be at that point the effect of this credit boom on the probability of a banking crisis will increase significantly. This suggests that while a banking crisis may not be imminent, the risk of financial instability in China is rising significantly.
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