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Abstract 

 

This report represents an international, comparative, empirical study of the relationship 

between financial crises and real estate development—with a focus on Japan, Hong Kong, the 

U.S., some OECD countries, and China. It mainly consists of two parts of analysis: 

qualitative and quantitative. In the qualitative analysis, we focus on an international 

comparative study and particularly look at the way nine variables related to real estate and 

financial sector development change during a crisis, and the way real estate crises develop 

into financial crises (considering that most recent financial crises actually trace their origins 

to real estate bubbles). We summarise the similarities and differences in major crises around 

the world from 1980 to 2013, demonstrating the linkages between real estate bubbles and 

financial crises. We also look at China’s current economic situation and identify potential 

threats to the country's economic development by comparing its current situation with other 

countries’ historical experiences. We further explore the deep-seated underlying Chinese 

systemic causes and characteristics that explain why China’s economic bubble has yet to 

burst. Historical heights in nine variables in particular, used to predict economic bubbles, 

foretell an upcoming burst in China’s bubble economy. Our findings of qualitative analysis 

suggest that a financial crisis often emerges from a weak financial system which is too 

closely linked to the country’s real estate sector. These linkages allow real estate crises to 

mushroom into financial crises. In turn, these financial crises balloon into macroeconomic 

crises. China’s current situation is extremely alarming, though the country shows remarkable 

resilience to crisis. The government seems to possess the tools and capacity to avoid a hard 

landing. We particularly draw parallels between modern-day China and the pre-asset bubble 

period in Japan. These two experiences resemble each other in many ways—and such 

resemblance should sound a clear warning to China’s policymakers.  

 

In the quantitative study, which is part of a larger qualitative study, we further intended to 

devise a model which would allow economists and policymakers to predict the collapse of a 

real estate and financial asset price bubble. We developed a stock-flow model in the first of 

the report for the qualitative overview of the Chinese property markets and financial markets 

which could predict the onset of a macroeconomic crisis. We found the impact of exogenous 

changes in property prices to changes in Chinese GDP from our quantitative modelling—and 

showed that roughly a 30 percent drop in property prices would cause recession in China. 
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Real Estate Development and Financial Crises: A Comparative Study between China 

and World Major Economies 1980-2014 

 

 

 

Introduction 

 

After the gradual establishment of the modern financial system (around 1720) and throughout 

numerous major financial crises, real estate sectors globally have developed strong links with 

financial sectors—and thus affect entire macroeconomies at home and abroad (The 

Economist 2014). This report shows how real estate crises have historically triggered a large 

portion of major financial crises occurring over the past two decades. These financial crises 

subsequently spread to other sectors, stifling economic development as a whole. A recent 

scholarly study of housing price, credit, and outstanding mortgage debt data from 40 

countries from 2000 to 2009 shows that over 87 percent of the countries that experienced a 

real estate boom (and 91percent of the countries experiencing both a real estate boom and 

credit market boom) end up suffering from a financial crisis or a severe drop in GDP growth 

(Crowe et al. 2013). China has experienced both remarkable real estate and credit market 

booms in the past decade. Yet, China still defies the odds—having so far avoided serious 

financial crisis and economic hard lending. What makes China’s case different than other 

countries’?  

 

Studies conducted on the linkages between the real estate sector and overall economic 

conditions have a long history. The real estate sector unarguably represents an integral 

component of the overall economy and forms close connections with financial markets 

(Ermisch 1990). Economic peaks and troughs correlate closely with fluctuations in property 

prices (Quigley 1999). However, the majority of studies in this area focus on how financial 

crises affect the real estate sector—rather than the other way around (DiPasquale and 

Wheaton 1996; Case and Shiller 1998). Few studies explore causality between real estate 

crises and financial sector crises—which in turn cause macroeconomic crises.  

 

Three different types of models attempt to explain causes of financial crises (Renaud 2000). 

The first type focuses on fiscal, monetary, and exchange rate policy explanations for financial 

crises—for example looking at the role played by large budget deficits, inflationary monetary 

policy or pegged exchange rates in these financial crises (Krugman 1979). The second type of 

model centres on the logic of bank-runs. These models show how future (rational) 

expectations of future crises can lead to crises today (Maurice 1981). These models stress the 

need for credible policy and adequate capitalisation (of the central bank or financial 

institutions depending on the exact model discussed). The third type of model focuses on 

structural and institutional problems inherent in the design of financial institutions themselves. 

These models look at the effect collateral requirements, lending regulation and supervision, 

and other factors have on economic incentives. The misalignment of incentives and economic 

fundamentals invariably (in these models) lead to financial crises—often as the result of 

developing asset-price “bubbles” (Andres 1999). Such bubbles represent significant 
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misalignment of nominal asset prices from fundamentals—and may rationally occur as 

economic actors’ short-term incentives diverge from their long-term interests. 

 

However, none of the models (or other existing studies) describe the direct causal relationship 

between a real estate crisis and a financial crisis (which we will discuss in Section 2 of our 

report). This research report mainly consists of two parts of analysis: qualitative and 

quantitative. In the qualitative analysis, we focus on an international comparative study with 

a focus on Japan, Hong Kong, United States, some OECD countries, and China. We 

particularly look at the way nine variables related to real estate and financial sector 

development change during a crisis, and the ways real estate crises develop into financial 

crises (considering that most recent financial crises actually trace their origins to real estate 

bubbles). The nine variables are often discussed during a real estate and/or financial 

crisis—including land prices and transactions, property prices, vacancy rates (particularly in 

residential housing), the housing-price-to-income ratio, cash money and short-term savings 

(often called “M2”), dependence of government revenue on property prices, fixed asset 

formation, mortgage lending, and bank asset (mainly bank loan) to GDP ratio. In Sections 3 

and 4, we compare and contrast various aspects of these crises across time and major 

countries that have real estate boom and bust experience. We also discuss the causal 

relationship between real estate crisis and financial crisis. We show how real estate crises 

blow up into financial crises and negatively impact the entire economy. In Section 5 we 

further identify and describe the fundamental causes and mechanisms that explain why 

Chinese investors can leverage real estate investments so heavily—and yet avoid a hard 

landing (so far). We draw parallels with China—providing a warning to Chinese 

policymakers about the pent-up risks which threaten to make China another crisis case study. 

The final section concludes and provides three possible scenarios and the likely outcomes 

facing China’s over-leveraged economy in near and mid-term future.  

 

In the quantitative study starting from Section 6, which is part of a larger qualitative study, 

we further intended to devise a model which would allow economists and policymakers to 

predict the collapse of a real estate and financial asset price bubble. Such a model—if we 

would work out the mathematics—would represent one of the first models of “bubble 

economics.” While many authors have theorized about financial bubbles, few have used little 

understood tools in stock-flow mechanics (particularly using systems of differential 

equations). Fewer have been able to use these tools in an intuitive way, explaining them in 

lay-person’s terms—and apply them to a major global economy. In this way, we could 

contribute to an over-crowded literature looking at property and financial asset price bubbles 

in China. Over 100 studies provide some form of stock-flow modelling of the Chinese 

economy (from Dynamic Stochastic General Equilibrium Models to simple Vector 

Auto-regression Models). We thus intended to add something new to this over-crowded (yet 

still unanswered) field. 
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A Review of Recent Crises 

 

Among the dozen or so financial crises that occurred prior to 1980, five severe crises stand 

above the rest (The Economist 2014). The first of these crises, the Panic of 1792, occurred in 

the United States. The Panic resulted from speculators cornering the federal bond market. 

Reforms brought about as a result of the Panic laid the foundation for the establishment of the 

New York Stock Exchange and modern finance as we know it (Sylla, Wright, and Cowen 

2009). The second crisis, the 1825 Latin American Crisis, represented essentially the first 

emerging markets crisis. The crisis—as we will see again and again—resulted from 

information asymmetries between investors and the people who lent them their money (Neal 

1998). Perhaps the first global financial crisis, the Panic of 1857, resulted from a wave of 

financial innovations and fierce competition which resulted in highly-leveraged risk-taking 

(Calomiris and Schweikart 1991). Once again, financial innovation (in the form of minimally 

regulated trust companies), combined with highly-leveraged shady market speculation, 

triggered the Panic of 1907. That Panic led to establishment of the modern Federal Reserve 

Bank in the United States (Bruner and Carr 2007). Finally, there is the granddaddy of them all, 

the fifth one (which was also the most famous and the worst one so far) that took place from 

1929 to 1933. The Great Depression emerged from the often-since repeated contest between 

government and markets (Kindleberger 1986). In general, the majority of all crises occurring 

during the pre-1980s era of modern global capitalism (with some noteworthy exceptions) 

represented “pure” financial crises. 

 

Once since the 1980s has the real estate sector played a significant role in the global 

economy—and its financial sector crises. The Japanese Asset Bubble that occurred in the late 

1980s and into the early 1990s, dealt a crushing blow to Japan’s economy, not only in terms 

of its magnitude but also in terms of its lingering effects. Even today, Japan’s actual GDP 

growth falls far short of the potential GDP growth Japan would have had if the crisis caused 

by the bubble not occurred. Many observers blame Japan’s property asset bubble (and the 

ensuing crash) on poor monetary policy (in the form of excessively low interest rates) and the 

interrelationship between the Japanese stock markets and land markets (Stone and Ziemba 

1993). Several mistakes made by the government, in the form of monetary policy when the 

bubble reached its peak, produced the long-lasting aftermath—in the form of an economic 

recession lasting from late 1989 to today (Quigley 1999). Much of the literature focuses on 

the Japanese asset bubble resulting from over-heated speculation in Japan’s real estate 

markets. Such speculation, in turn, emerged from inadequately regulated Japanese financial 

markets and the fiscal policies. Miyao (1991) argues that that serious problems already 

existed in the “prosperity” of Japanese land sector before the bubble burst. These problems 

consisted of “inefficient land use, inadequate public infrastructure and an increasing disparity 

between the haves and the have-nots due to land-price escalation” (Miyao 1991). In addition, 

he points to excessive regulations over land use and transactions and a needed reform the 

then land-tax system. However, few studies have addressed whether or not the problems in 

the real estate sector represented one of the direct causes of massive economic recession. 

These studies also fail to address whether the government had played a role in the 
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mismanagement of real estate sector policies which finally resulted in the asset price bubble 

bursting. 

 

The academic literature about the 1997 Asian Financial Crisis focuses more on national 

financial systems than the broader perspective which would correctly identify the pivotal role 

played by real estate bubbles. Quigley (2001) finds that, in the case of Hong Kong, real estate 

markets contributed significantly to the Asian Financial Crisis. Property prices in Hong Kong 

rose to historical height, just before the crisis. Fu (2000) finds that high land prices 

contributed to the economic inefficiencies that led to financial instability. Scholars like 

Corsetti, Pesenti, and Roubini (1999) point the finger at Hong Kong’s vulnerable financial 

system of the time. Fu (2000) points to criticisms made against the Hong Kong government 

for its use of improper monetary policies. Few scholars correctly point to Hong Kong’s real 

estate sector—and the lack of prudential policies—as the reason why the Asian Financial 

Crisis affected Hong Kong to the degree it did.  

 

The story of the Asian Financial Crisis starts about 50 years ago. From the late 1980s to early 

1990s, several Asian countries—particularly Thailand, Malaysia, Singapore, and South 

Korea—recorded annual GDP growth rates of approximately 10 percent. Rapid development 

led to plenty of investment opportunities (and thus large capital financing needs). To meet 

these needs (which domestic savings alone could not cover), companies in Southeast Asia 

turned to large amounts of portfolio investment from around the world. Several countries 

chose to close financing gaps by printing money. In the meantime, Japan—as the region’s 

former investment hot spot—continued in economic recession.  

 

The usual accounts of the Asian Financial Crisis focus on the devaluation episodes brought 

about by misaligned currency pegs. As several International Monetary Fund missions at the 

time highlighted, many Southeast Asian currencies’ real exchange rates depreciated rapidly in 

the face of capital flight, among other factors (McKinnon and Schnabl 2004). Speculators 

saw the significant undervaluation of real exchange rates in the area—compared with their 

official, fixed nominal values—and started selling in the hopes of buying back later at lower, 

post-devaluation exchange rates. Speculators first targeted the Thai baht, and then quickly 

expanded selling to other Asian currencies. Devaluation brought an end to fixed exchange 

rates in much of the area—as real exchange rates continued to depreciate from July 1997. In 

October 1997, stock markets and property markets began to crash (i.e. return to economically 

fundamentals-based equilibrium). The crisis further sprawled to South Korea and Japan in 

November and December 1997 with the bankruptcy of several banks and stockbrokerage 

houses. Economic recession worsened into 1998, when governments finally decided to 

comprehensively intervene. Mera (2000) and others point to the Japanese economic recession 

as, “definitely a contributing factor to the Asian Financial Crisis that started in July 1997” 

(Mera 2000). Yet, few point to the real estate asset-price bubbles—and the subsequently fire 

sale—that put significant downward pressure on these currencies’ real exchange rate. 

Moving from the Asian Crisis to the U.S. Great Recession of 2007-8, we see a similar pattern. 

Scholars have explicitly pointed to ease in monetary policy and a sudden decrease in interest 

rates following the “dot.com bubble” crash around September 11, 2001 as laying the 
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foundation for the Lehman crisis several years later. Scholars may point to the sudden 

tightening of monetary policy, inadequate banking supervision, and a host of other financial 

sector problems as the root of the 2007-8 financial crisis. Scholars like Krugman (2011) 

pointed out that the growing reliance on unregulated shadow banking for mortgage (real 

estate) finance also contributed to the recent U.S. crisis. Such lending/borrowing could avoid 

traditional credit lending standards and typical caps on loan-to-value ratios (Lenzer and Zhao 

2012). Yet, only in this case have scholars started to look at the use of financial instruments 

and weakening credit standards in the real estate sector specifically as causes of a financial 

sector crisis (Lenzer and Zhao 2012). The U.S. sub-prime mortgage crisis, although directly 

starting from financial markets, had its roots in U.S. real estate markets. The close 

“embedding” of the real estate sector in the U.S.’s financial sectors made these financial 

sectors susceptible to crisis.  

 

In hindsight, we can see how the U.S. sub-prime mortgage crisis (or Great Recession) 

resembles numerous preceding crises. In particular, the Japanese Asset Bubble Crisis 

resembles the U.S. sub-prime mortgage crisis. In both cases, financial innovations (like 

securitization) targeted at facilitating the purchase and sale of real estate helped fragilize the 

financial sector. These innovations increased the demand for financial products and real estate 

jointly, even though sometimes such demand came from uniformed investors misled into 

buying assets they poorly understood or were not as they appeared (like Lehman Brothers’ 

Mini-bonds in the Hong Kong and Singapore case). The securitization process helped reduce 

party-specific risks (such that banks could sell off risky loans to loan aggregators). Yet, the 

net effect resulted in increased leverage for real estate buyers (and lenders) and increased 

systemic risk across all types of transactions (as real estate securities, real estate, stocks and 

other prices correlated more closely).  

 

The next section illustrates the linkage between real estate markets and financial sector 

performance during crises. We compare the Japanese, Hong Kong, and U.S. experiences, and 

later compare/contrast with Mainland (China) real estate and financial markets. 

 

 

Comparative Study of Selected Property and Financial Sector Variables 

 

In this section, we will discuss nine variables related to real estate markets. We will discuss 

the relationship between these variables and financial sector performance in order to 

demonstrate the tight linkage between the real estate sector and finance. The first three 

variables specifically discuss the quality and depth of real estate transactions, while the 

remaining five variables focus on the relationship between real estate markets and financial 

markets and the last one is about bank assets to GDP ratio and financial crisis.  

 

Land Prices and Transactions 

 

Land prices everywhere started to rise after World War II as the result of capital accumulation. 

Such capital accumulation, for its part, resulted from solid real economic growth and, in 
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certain cases, from foreign capital investment. Specifically, in the Japanese case, major 

Japanese cities recorded remarkable land price increases in the post-war period. Land prices 

in these major cities particularly spiked in the late 1980s, with land price nearly tripling from 

1987 to 1991. However, urban land prices for all of Japan grew at a more moderate pace 

(Figure 1). Prior to the mid-1980s, both the land price index for major Japanese cities and for 

all urban land in general moved in tandem. In 1985, land prices in the major cities diverged 

from other, smaller urban centres—with both indices experiencing growth until around 1991. 

At their 1991 level zenith, land prices in major cities diverged the most from other urban 

centres, doubling those of the urban national average. Since 1991, major urban land prices 

converged toward the general urban price level—shrinking toward each other at the 

beginning of the 2000s. By the mid-2000s, all urban land prices fell to their early 1980s 

levels. 

 

Figure 1: Land Price Indices of Japan (National and 6 Major Cities), Hong Kong (Sales 

of Government Land to the Public by public auction or tender) and the U.S. (1980 to 

2005) 

 
Source: Statistic Bureau of Japan; Lands Department of HKSAR; and Lincoln Institute of Land Policy. The 6 

major cities refer to ku-area of Tokyo, Yokohama, Nagoya, Kyoto, Osaka and Kobe. 

 

Hong Kong’s land price situation is more complicated than Japan’s. The Hong Kong 

government (for the most part) owns the land. The government transfers ‘use rights’ to the 

public. In this way, land prices in Hong Kong correlate very close with property prices (as 

demand for property does not directly impact the supply of land). As we will explain shortly, 

newly transferred land from the government each year does not closely link to economic 

conditions as they do in Japan. Therefore, the figure does not describe the relationship 

between land prices and economic conditions for Hong Kong in the same way as for the other 

countries. However, the figure still shows some of the same trends in Hong Kong land price 

data as in Japan. Land prices rose during the bubble years, and started to decline afterward. 

Land prices in Hong Kong rose in the run-up to 1997, fell and bounced around a fairly stable 

trend until 2003. Land prices in Hong Kong suddenly jumped 600 percent in 2003-2004 and 
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dramatically fluctuated since. As for U.S. land prices, land prices roughly followed those in 

Japan prior to the deflation of the Japanese Asset Bubble. Since that time, land prices 

dramatically tripled in the 10 years prior to the sub-prime mortgage crisis—dropping to 1999 

levels. U.S. land prices did not recover until 2011.  

 

Since 2000, land prices in Mainland China have increased exponentially. Such land price 

appreciation stems from a series of reforms and rapid investment in land. At the national level, 

land prices (for commercial, residential, and other land-uses) more than doubled between 

2000 and 2012. In Beijing, these land prices tripled by 2013. Growth specifically in 

residential land prices grew even faster. The price of land used for residential building 

increased fourfold in Beijing by 2013. Such rapid growth parallels the bubble experiences in 

Japan, Hong Kong, and the United States. 

 

Figure 2: Land Price Index of China (for all land transactions) 

 

Source: China Urban Land Price Dynamic Monitor. 

 

Property Prices 

 

In Japan, the majority of land for residential and commercial use is privately owned. Thus, 

the property markets determine land and property prices. Property prices closely correlate 

with land prices (as the supply and demand for property naturally determines the supply and 

demand for land as a complementary economic good). Residential housing prices in Hong 

Kong, in contrast, reached their apex in 1997. As shown in figure 3, on the eve of the Asian 

Financial Crisis, property prices increased an astonishing 40percent (approximately) from the 

previous year and then started to drop. Sharp property price declines continued, until reaching 

their bottom shortly after the advent of the SARS crisis in 2003. Since that time, property 

prices have increased (notwithstanding a brief levelling-off period during the U.S.’s 

sub-prime mortgage crisis around 2007-8). Prices of office transactions fluctuated more than 

those of residential housing—which for their part increased almost ten-fold during the dozen 

of years prior to1997. Since that time, Hong Kong office property prices followed the same 
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trend as residential property prices—until 2003. Since then, commercial property prices 

increased exponentially at a higher rate than residential property prices. From 2003 to 2013, 

residential property prices increased almost 300 percent, while office property prices (for all 

grades) rose almost 450 percent throughout the period. 

 

Figure 3: Price Index of Office and Private Domestic in Hong Kong 

 
Source: Rating and Valuation Department of HKSAR. 

 

Figure 4: Housing Prices and Inventory of U.S. 

 
Source: Data compiled by Hong Kong Monetary Authority in a Briefing to the Legislative Council, Panel on 

Financial Affairs, December 15, 2011. 

 

In the U.S., property prices almost doubled from 2000 to 2006. Unlike in Hong Kong, home 

(property) prices in the U.S. did not recover quickly after the sub-prime mortgage crisis. U.S. 

home prices continued to drop until 2009. Behind this price data lie supposedly very tight 

housing supply conditions. As shown in Figure 4 above, from 2000 to roughly 2006 (the time 

of rapid price run-ups), the time needed to market an existing home fell below 5 months (as 

shown by the bottom series and right-hand axis/scale in the figure). From 2006 to 2009, 

demand cooled and marketing times rose to about 10 months. However, by mid-2009, a 

whole other swatch of real estate supply had hit U.S. markets—houses in foreclosure or 
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withheld by sellers due to depressed selling conditions. As shown by the steep blue mountain 

on the right hand side of figure 4, sellers had to wait roughly 45 months to sell their home at 

mid-2009. By 2011, these waiting times increased to 60 months, demonstrating significant 

over-supply. Outside of the “shadow home” segment, marketing times for existing home 

inventories reached 10 months. Concomitant with the rise of marketing times in both active 

and passive (or “shadow”) sales housing market, home prices continued to fall. 

 

Chinese home price data demonstrates the same trends as the pre-crisis data in the other 

economies. As shown in figure 5, at the national level, property prices (expressed in renminbi 

per square meter) more than doubled in the first decade of the new millennium. Prices in first 

tier cities such as Beijing and Shanghai increased even faster—reaching three to four times 

their 2000 levels by 2012.  

 

Figure 5: Commercial and Residential Property Prices in Beijing, Shanghai and at the 

National Level in China 

 

Source: National Bureau of Statistics of China. 

 

Vacancy Rates (Residential Housing) 

 

Few analysts agree on what increasing property vacancy rates imply for economic growth. 

No single international standard for an ideal vacancy rate exists, as different countries have 

their own unique circumstances which determine their “optimal” equilibrium vacancy rate 

(Gabriel and Nothaft 2001). Yet, generally speaking, growing vacancy rates signal mounting 

pressures (like insufficient demand) usually associated with adverse economic events—like 

crises.  

 

Japanese properties’ vacancy rates dramatically increased since the early 1980s, from 

consistently low levels up till then. According to the Ministry of Internal Affairs and 

Communications of Japan (various years), from 1958 to 1993, the number of dwellings grew 

by approximately 2.5 times while the actual number of unoccupied houses expanded almost 

tenfold during the same period. As a percent of total housing stock, the percent of unoccupied 



Page 10 
 

housing grew four-fold, from only 2.8 percent in 1958 to 9.8 percent in 1993. As shown in 

figure 6, they have increased ever since.  

 

In Hong Kong, vacancies rates appear to decline (unlike in Japan). As shown in figure 7, 

since 1990, the average vacancy rate for typical residential housing units (measuring between 

40m
2
 to 70m

2
) hovered around 4percent to 7 percent of all housing. Luxury residential 

properties’ vacancy rates exhibit far more variability and trend vacancy rates in this segment 

has increased over the past two decades to about 14 percent in 2012. Office vacancy rates 

peaked in 1998 at 16 percent and have since maintained a downward trend, with a few 

rebounds along the way. 

 

Figure 6: Home vacancy rates of Japan, Hong Kong and the U.S. 

 

Source: Housing and Land Survey by Ministry of Internal Affairs and Communications of Japan; Rating and 

Valuation Department of HKSAR; and Housing Vacancy Survey by U.S. Census Bureau. Data of Japan is only 

available for every five years as home vacancy survey is conducted every five years. 
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Figure 7: Vacancy Rate of Hong Kong Residential and Office Buildings 

 
Source: Rating and Valuation Department of HKSAR. 

 

The U.S. maintained enviable vacancy rates below 2 percent for about a decade and a half. 

On the eve of the sub-prime mortgage crisis, U.S. vacancy rates nudged up about half a 

percentage point—returning to its “normal” 2 percent by 2012. Never in recent memory have 

U.S. vacancy rates exceeded 2.8 percent.  

 

Lack of vacancy rate data for China generally prevents direct comparison with other 

countries. Vacancy rate surveys in China have not been conducted until recently. According to 

the Vacancy Rate of Urban Dwellings and Dwellings Market Development Predictions 2014 

(published by the China Household Finance Survey and Research Centre on June 10, 2014), 

the Chinese vacancy rate of urban dwellings in 2013 topped 22 percent (author of this paper 

still strongly believe this figure is highly under-estimated
1
). These vacancy rates more than 

double the level in Japan at the height of its asset bubble in 1993. Moreover, the 2013 

vacancy rate increased 1.8 percent as compared with its 2011 level. High vacancy rates 

suggest excess supply which is likely caused by a mismatch in supply and demand rather than 

inherent excess supply. Such data (if accurate) represent significant cause for concern. The 

other countries we analysed never experienced double digit vacancy rates (much less rates 

coming to about one-quarter of the housing stock)—even in the aftermath of a crisis!  

 

Most recently, an astonishing figure concerning current and future vacancy rates in urban 

China was announced by Guo Renzhong, an academician of the Chinese Academy of 

Engineering, in his speech “New ‘ghost cities’ typify out-of-control planning” in the 2015 

Annual National Planning Conference held in Guiyang, December 2015. Based on analysis of 

a sample survey of 156 local-level and 161 county-level cities across 12 provinces conducted 

by the China Centre for Urban Development, PRC National Development and Reform 

Commission, he concludes and points out that the plans to build new urban areas in China 

                                                             
1 Author of this paper has long term experience in this sector, both in consulting and planning to local governments and 

developers and as small investor in real estate sector.  
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can accommodate 3.4 billion people, far in excess of its current population, 1.3 billion, as 

each of the provincial capitals has planned to construct an average of 4.6 new towns and 

urban districts and every prefecture-level city has planned to build an average of 1.5 new 

towns (Chinadialog 2015).  

 

Housing Price-to-Income Ratios 

 

The data show that price-to-income ratios represent a reasonably good risk indicator for 

impending crisis. The housing price-to-income ratio in Tokyo (the highest in all Japan) nearly 

doubled from about 4 percent in 1987 to its peak of 8 percent on the eve of the bursting of the 

Japanese Asset Bubble in 1991. Housing price-to-income ratios subsequently started to drop 

afterwards. Hong Kong shows the same trend around the time of the Asian Financial Crisis. 

Price-to-income ratios in Hong Kong peaked at about 11 percent, dropping in the post-crisis 

period until 2003. After 2003, Hong Kong’s price-to-income ratios rocketed upward again, 

passing their 1997 apogee by 2010. In contrast, U.S. price-to-income ratios remained 

low—gradually increasing to about 4.6 percent just before the sub-prime mortgage crisis in 

2006. Reassuringly, in comparison to these other countries, China’s housing price-to-income 

ratio has remained relatively low and steady since the turn of the millennium. China’s 

housing price-to-income ratio averaged at 7.2 percent over a 15 year period. 

 

Figure 8: Housing Price-to-Income Ratio Comparison of Tokyo, Hong Kong, the U.S. 

and China 

 

Source: Japan Real Estate Institute; Hong Kong Annual Digest of Statistics; U.S. Census Bureau and Moody’s 

Analytics Estimates; and E-house China R&D Institute. 

 

Property Prices and the Supply of Cash (M2) 

 

The supply of money comprises an important determinant of real estate development. 

Japanese property prices show this relationship clearly. Japanese savings rates, like those in 

many East Asian countries, have traditionally been high. Japan’s M2 (supply of cash, 

checking deposits, and “near cash” like checking and savings) prior to 1985 grew at a 
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moderate rate of approximately 7-8 percent. From 1988 to 1990, the Japanese money supply 

suddenly jumped to over 10 percent. Since the end of the Japanese Asset Bubble period, the 

Japanese money supply has maintained more moderate growth. As shown in figure 9, 

Japanese land price increases correlate strongly with increases in M2 in the years just prior to 

the bubble. Commercial land prices in Japan’s six major cities show the typical boom-bust 

profile, growing rapidly as M2 rose quickly and shrinking as M2 growth moderated.  

 

Figure 9: M2 Supply and Average Japanese Land Price Index  

 
Source: Compiled by author from website of Statistic Bureau of Japan. 

 

Figure 10: M2 Supply and Hong Kong Office Price Index  

 
Source: Hong Kong Annual Digest of Statistics and HKSAR Rating and Valuation Department. 

 

Hong Kong shows a far looser relationship between money supply and property prices than 

Japan. From 1990 to 1996, Hong Kong’s M2 increased at an average annual rate of about 13 

percent (with lows of about 11percent per year and highs of about 16 percent per year). As 

shown in figure 10, office property prices changed dramatically during the period. While 

increasing about 13 percent per year (on average), 1994 witnessed a 40 percent increase at a 

time when M2 supply accelerated the most (at its top “speed” of 16 percent). Although, M2 

continued on the same track until the ‘dot.com’ crisis, office prices dramatically decreased 
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until the SARS crisis in 2003. From this period onward, both indicators have maintained a 

torrid rate of growth.  

 

Land prices in the U.S. look far more like Japan than Hong Kong. U.S. M2 has long 

increased by less than 10 percent per year, with increases in many years of around 5 percent. 

Over the period we studied, M2 only accelerated past 10 percent in 2001-2. In that same time, 

land prices achieved their historically high growth rate of about 17 percent. In 2008, U.S. M2 

once again accelerated to 9.4 percent in order to stimulate the economy. As shown in Figure 

11, such acceleration of the U.S. money supply successfully stopped U.S. land prices from 

dropping too fast.  

 

Figure 11: M2 Supply and Land Price Index of U.S. 

 

Source: U.S. Federal Reserve. 

 

Figure 12: M2 Supply and Land Price Index of China 

 

Source: National Bureau of Statistics of China. 

 

Mainland Chinese M2 has grown exponentially during the entire period of our study and it 

indicates China has experienced extraordinary credit market boom in the past two decades. 

Figure 12 above shows the cumulative effect of M2 average annual double digit growth rates 

of about 17 percent. For six of those years, Chinese M2 grew by over 25 percent — 

significantly faster than any other country we studied. Rapid M2 growth at least partially 
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caused rapid property price growth in China. Professor Chen Long, of the Cheung Kong 

Graduate School of Business, found a 71 percent correlation between growth rates in Chinese 

property prices and M2 from 1990 to 2013 (China Business News 2014). The years 2008 to 

2009 illustrate the link between property prices and M2. At that time, consumer prices (CPI) 

shrank by 0.7 percent. Yet, Chinese M2 rose almost 28 percent and average property prices in 

China rose by about 23 percent. Maybe these price increases reflect higher demand for 

productive assets? If so, we would expect to see increasing prices (after taking supply into 

account) of fixed assets. Yet, China’s fixed asset investment price index in 2009 came to a 

negative 2.4 percent. The price of housing investments rose precipitously, while the price of 

other investment fell, suggesting that savers looked for safe harbour places to stash the extra 

cash coming into the financial system. The supply of more money led to more real estate 

investment and more real estate investment, in turn, pushed up property prices. This is 

exactly the causal relation and impact of credit market boom on the real estate market (Crowe 

et al. 2013). 

 

Government Revenue and Real Estate Levies 

 

Income from the privatisation (or lease) of government-owned land represents only a 

temporary and ideally a minor source of government revenue. Yet, land-based taxes, to a 

lesser extent one-time or on-going sale/lease revenues, represent an important source of such 

revenue. As such, shocks to property markets can reverberate to financial markets through 

government bond markets, risk-premia (if investors think government cannot pay its bills) 

and other channels.  

 

Japanese government revenue comes from national taxes, prefectural taxes, and 

city/town/village taxes. Fixed asset taxes (real estate taxes) represent a major component of 

local government revenues. As shown in figure 13, the portion of fixed asset taxes relative to 

local government taxes increased from about 33 percent to 45 percent. Fixed asset taxes 

increased relative to local government taxes even during the Japanese Asset Bubble period. 

From 1992 to 1994, total local government tax revenues actually fell. 
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Figure 13: Local Tax and Fixed Assets Tax of Japan 

 
Source: Statistic Bureau of Japan 

 

Figure 14: Total Government Revenue and Land Premium Income of Hong Kong 

 
Source: Hong Kong Annual Digest of Statistics. 

 

Hong Kong’s government revenue also relies heavily on assessments from local land and 

property. The main categories include levies on property, property investment, and property 

price appreciation. Property price appreciation, or the Land Premium, goes into the Capital 

Works Reserve Fund (CWRF), used for capital expenditure. Nearly 20 percent of the total 

government revenue on average comes from these land related levies, the Land Premia 

forming the lion’s share (Census and Statistics Department of HKSAR, various years). 

Despite strict rules on land use and a limited allocation of spare land for development, the 

Hong Kong government remains dependent on these property-related levies. As shown in 

figure 14 above, the Land Premium component of property-related taxes remains relatively 

small, but not negligible.  

 

The U.S. experience with property-related levies shows the shift from the sale of land-use 

rights to direct taxation. Over a century ago, the U.S. government relied on revenue from the 

sale of land-use rights. The government gradually abandoned the use of these sales by 1900. 
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Conversely, local taxes on property have increased in areas. At present, property taxes 

account for approximately 20 percent of local government revenue (Wang, Liu, and Zhang 

2011). 

 

Figure 15 shows the rapid growth of Chinese government income from land-use right 

conveyance fees, from around 10 billion RMB per year in the 1990s to almost 4 trillion RMB 

in 2013. Figure 16 shows land-use taxes collected, by type of tax. Against the background of 

total tax revenue increasing by about 12 percent annually, property taxes, urban land-use tax 

revenue and land-related value added taxes increased 25, 26, and 32 percent respectively. The 

growth of land-related taxation shows the Chinese government’s reliance on these taxes—and 

points to a risk-area in case of waning land-use tax growth.  

 

Figure 15: Local Government Revenue from Land-Use Right Conveyance of China 

 

Source: Ministry of Finance of China. 

 

Figure 16: Land and Property Related Government Revenue in China 

 

Source: National Bureau of Statistics of China. 

 

Local revenues increased rapidly from 2000 on, and Chinese local governments rely heavily 

on income from the use of land-right conveyances. The situation is much more serious in first 

tier cities. For example, over 60 percent of Nanjing’s government revenue comes from 

land-use right conveyances (Statistical Bureau of Nanjing, various years). Such reliance on 

land use fees and levies comes from the particularities of China’s tax regime. Local 

governments must forward most taxes and other revenues received to the provincial 



Page 18 
 

governments and the central government. Revenues generated from land-use right 

conveyance fees represent exceptions to that rule. Local governments may keep these 

revenues, therefore having strong incentives to maximise their use and collection.  

 

Fixed Asset Investment and Economic Stability  

 

Investments in fixed assets can rise in an over-heated (pre-crisis) economy and fall thereafter. 

Japan provides one of the first examples of this trend. Figure 17 shows investments in 

residential properties as a percent of GDP. In Japan, fixed asset investment to GDP ratios 

peaked in 1973 at approximately 9 percent, thereafter falling until the mid-1980s. By the late 

1980s, Japan’s fixed asset investment to GDP ratios inched back up to 6 percent (where they 

remained stable for the subsequent four years). By 2000, the ratio had inched toward 4 

percent. Such a trend suggests Japanese investors’ move toward more sustainable investment 

in property.  

 

Hong Kong’s data show similar patterns over the past two decades. Before 1997, the rate of 

investment in residential properties (as a percent of GDP) ranged from 10 percent to just shy 

of 14 percent at its peak in 1998. Afterwards, the ratio collapsed, bottoming out at 5 percent 

in 2005—a level it maintained until 2010, when it suddenly started increasing. 

 

Figure 17: Rates of Investments in Residential Properties over GDP 

 
Source: Data compiled by author from Statistic Bureau of Japan; Hong Kong Annual Digest of Statistics; 

Bureau of Economic Analysis, U.S. Department of Commerce; and National Bureau of Statistics of China. 

 

In the U.S., the ratio of investment in residential properties to GDP peaked at 6.6 percent in 

2005. The ratio started to decline just before the sub-prime mortgage crisis. After the onset of 

the crisis, investment in residential property declined steeply until 2011. By then, such 

investment (as a percent of GDP) hopefully appeared to bottom out at 2.5 percent.  

China’s investment in residential properties (expressed as a proportion of GDP) looks 

suspiciously like the other countries’ pre-crisis period. Investment in residential properties 
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increased since 2000 from around 3 percent of GDP in 2000 to 9.5 percent by 2012. Do such 

high levels of property investment portend a future crisis? 

 

Loans and the Real Estate Sector 

 

The size and structure of bank lending might serve as an indicator of potential crisis. In Japan, 

for example, the total amount of bank loans granted by licensed Japanese domestic banks 

more than doubled from 1983 to 1991. Yet, the total amount of bank loans granted to the 

manufacturing sector increased by only about 10 percent over the same time period; and their 

percentage (among all loans) sharply dropped from 28 percent to 15 percent. At the same 

time (as shown in figure 18), loans extended to the non-manufacturing sector increased 

quickly. The proportion of loans to the real estate sector (as a proportion of all bank lending) 

increased from 7 percent to 12 percent. The volume of these loans more than tripled and grew 

most quickly among all sectors. Lending to the real estate sector especially grew in 1985, 

when real estate lending (as a proportion of all lending) increased from about 8 percent to 

roughly 10 percent. This phenomenal expansion of bank loans helped create an asset price 

bubble, setting the stage for a subsequent banking crisis (Kawai 2003). 

 

Figure 18: Loans and Discounts Outstanding by all domestically licensed banks in Japan 

 
Source: compiled by Misahiro Kawai, 2003. 
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Figure 19: Loans and Advances for use in Hong Kong 

 
Source: Hong Kong Annual Digest of Statistics (various years). 

 

In Hong Kong, total loans granted to/in the real estate sector have increased since 1990. As 

shown in figure 19, lending to Hong Kong’s real estate sector (as a percent of all lending) 

increased from 16 percent to 26 percent in 2012. Such an increase points to the role of bank 

finance in the development of Hong Kong’s real estate sector over the two decade period. 

 

Looking at U.S. trends, two phenomenon stand out. First, as implied by figure 20, real estate 

loans increased by 49 percent of total lending from 1990 to 2000. However, they sharply 

increased by about 54 percent in the following four years. The growth of those four years 

alone exceeded the growth of lending in the previous ten years combined. This trend 

marginally continued, until such lending peaked on the eve of the sub-prime mortgage crisis. 

Second, home equity loans, which are generally second mortgage loans, only accounted for 

about 6 percent of all real estate loans in 2000. However, in 2004 to 2005, home equity loans 

suddenly spiked to account for a significant percentage (13 percent) of all real estate loans. 

Such second mortgage loans remained at this level throughout the decade. 

 

Figure 20: U.S. Bank Loans and Loans to Real Estate Sector (in billions of dollars) 

 
Source: U.S. Census Bureau, Statistical Abstract of the United States. 
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Figure 21: Operating Conditions of Real Estate Companies in China 

 
Source: National Bureau of Statistics of China. 

 

In Mainland China, commercial banks have exercised more prudence in the writing of real 

estate loans since 2008. However, we do not have reliable data from the People’s Bank of 

China to show such lending. However, we can show the liabilities of real estate 

companies—looking at borrowing by companies rather than lending by banks. As shown in 

figure 21, profits earned by real estate companies did not grow very quickly. The total 

liabilities of real estate companies, a majority of which comprise loans, increased at a faster 

pace over time. In 2001, these total liabilities increased 12.5 percent. In 2012, these liabilities 

increased 23.4 percent. Meanwhile, their profit growth slowed from a peak of about 10 

percent in 2002 to just under 4 percent in 2012. In 2011, such profits even decreased by about 

5 percent. 

  

While no comprehensive data exists on lending to the entire real estate sector, we can look at 

lending by one of China’s larger banks. China Construction Bank’s annual report provides 

some information about this kind of lending. As shown in figure 22, starting from 2004, loans 

to the real estate sector barely doubled by 2013. In contrast, lending to China’s traditional 

manufacturing sector more than tripled during the same time period. These circumstances 

differ from Japan’s in the1980s, in that Japanese lending to its real estate sector grew by 

about 3.5 times during the eight year period leading up to the Japanese Asset Bubble. If China 

Construction Bank’s lending represents lending patterns across the sector, then we can say 

that China’s lending patterns differ from Japan’s pre-crisis patterns. 
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Figure 22: Loans to All Corporations issued by China Construction Bank 

 

Source: China Construction Bank. 

 

Bank Assets-to-GDP Ratio 

 

The ratio of bank assets to GDP could correlate with the level of leverage in the overall 

economy. The bank assets-to-GDP ratio describes the size of banking sectors in different 

countries. Some countries naturally have larger amounts of financial assets (both in absolute 

levels and as a proportion of GDP) than others. Bank asset to GDP ratios increase rapidly 

before the real estate related financial crisis in Hong Kong, Japan, and the U.S.  

 

Figure 23a: Bank Assets to GDP Ratio in China, Hong Kong, Japan and the U.S. from 

1980 to 2013 

 
Source: Federal Reserve Bank of St. Louis, Bank of Japan, Financial Services Agency, The People’s Bank of 

China, China Banking Regulatory Committee  
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Figure 23b: Bank Assets to GDP Ratio in China 

 

Source: The People’s Bank of China, China Banking Regulatory Committee  

 

Figure 23a shows how bank asset to GDP ratios changed in China, Japan, Hong Kong, and 

the U.S from the 1980s to 2013. Before the burst of Japan’s real estate bubble in early 1990s, 

Japan’s bank assets to GDP ratio had been climbing to a level exceeding 220 percent by 1989, 

up from a level slightly above 160 percent in 1980. The ratio dropped sharply when Japan’s 

economic crisis hit. By 1999, the ratio fell to around 150 percent after Japan’s so-called lost 

decade. Bank assets expressed as a percent of GDP in the U.S. has remained relatively lower 

than those in Japan, Hong Kong, and China—owing to the size of the U.S. economy and the 

way the U.S. accounts for assets. The U.S. ratio as not, in the last 30 years or more, exceeded 

100 percent. Bank assets, as a percent of GDP, in the U.S. increased from the mid-1990s to 

2008. In Hong Kong, these ratios increased dramatically from 1993 to 1998. The ratio started 

to fall, from the time of the Asian Financial Crisis in 1998, until the late 2000s. 

 

For years where Chinese data are available, bank asset to GDP ratios in China seem to be the 

highest among these four economies. Bank assets in China (expressed as a ratio of GDP) 

have always exceeded 200 percent. After 2008, these ratios increased further, partly as a 

result of expansionary economic policy and the adoption of government policy measures 

aimed at improving banking system solvency. In the post Great Recession period, Chinese 

bank assets to GDP ratios have climbed to over 270 percent.  

 

The rapid and consistent increase in bank assets to GDP ratios signals increased economic 

leveraging—and the potential build-up of an economic bubble. Before the burst of the 

Japanese real estate bubble, the on-set of the Asian Financial Crisis and the Global Great 

Recession, these ratios all experience rapid and consistent increases in Japan, the U.S., and 

Hong Kong. China’s bank asset to GDP ratio consistently exceeds those of the other countries 

shown in figure 23a. Such high ratios could represent an alarming indicator of how 

dangerously the economy is currently over-leveraged and might point to a future catastrophic 



Page 24 
 

deleveraging episode (Woo 2012). 

 

 

The Intriguing relationship between real estate and finance and what the global 

comparison tells us 

 

The previous section shows a number of similarities in the way the real estate and financial 

sector variables behave before and after a crisis and China’s current situation. Before the 

bursting of the Japanese Asset Bubble, decades of capital accumulation led to market 

over-heating. Investors, both local and foreign, were all expecting that they could earn 

significantly higher returns by investing in Japanese real estate market and the stock market. 

Accommodative central bank policy contributed to the overheated economy. The Asian 

Financial Crisis resulted from accommodative monetary policy (particularly credit policy) as 

banks lent too much. Krugman (1999) argues that, “the problem began with financial 

intermediaries—institutions whose liabilities were perceived as having an implicit 

government guarantee, but were essentially unregulated and therefore subject to severe moral 

hazard problems.” Like during the Japanese bubble, banks kept lending with the implicit 

support of governments. As for the U.S. crisis, accommodative lending came from easy 

money, lax credit history and other checks, and implicit assumption that some banks were 

“too big to fail.” In all three cases, easy money (excessive lending) and accommodative 

bank lending for real estate development sat at the heart of the crisis.  

 

Motive and necessity to borrow: Real estate development is highly related to finance, as such 

development often relies on borrowing. On one hand, cash constrained borrowers need to 

borrow money which they will have in the future, in order to invest today. On the other hand, 

investors have strong incentives to borrow, particularly when interest rates are low, to free up 

cash for other investments and benefit from leverage. As such, real estate investors face 

strong incentives to borrow—making the development of the mortgage lending market 

inexorably linked with the growth of a property market. This situation/scenario equally 

applies to all actors involved in real estate development, including developers, buyers, and 

even local governments. The above mentioned crises saw mortgage and other borrowing rates 

exceed those levels needed for economically productive investment. Some of this borrowing 

result in “rational” over-borrowing—as borrowers worry more about expected rising property 

prices rather than the discounted value of future cash generated by these properties. When 

market participants realise future prices may not rise to their expectations, loans go unpaid, 

and investors, companies, and banks go into bankruptcy. The sub-prime mortgage crisis, as 

the other crisis, results from the disconnection between loan values, borrowing debt service 

capacity (to pay off their loans) and the money generated by assets bought with borrowed 

money.  

 

Motive and high tendency to lend and invest: Banks and investors often prefer real estate 

borrowing/lending due to the nature of the loan collateral involved. Real estate represents an 

exceedingly “durable” asset—one which may never depreciate or lose value under very 

special circumstances. As such, the real estate sector tends to attract excessive bank lending, 
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and such excessive lending forms a common theme through the crises we have described. 

Japan’s real estate bubble and her subsequent economic recession in the 1990s directly 

originated from over-lending to the real estate sector. Lending to real estate sector outpaced 

lending to other sectors before the crisis by a factor of 3.5 to 1. In the Asian Financial Crisis, 

“too much money was poured into speculative real estate projects, e.g., in downtown 

Bangkok” (Sachs and Woo 2000). The U.S. sub-prime mortgage crisis obviously resulted 

from excessive lending to those families unable to repay. 

 

The capital intensive nature of real estate markets also count for naturally close links with 

financial markets. Financial markets concentrate “money” (savings, assets, wealth). Real 

estate investment requires large, “lumpy” transaction volumes to pay for large-scale services, 

works and materials involved (often over a long development cycle last from 3 years to 

decades). Given the cost of money, some amount of financial leverage is always optimal 

(profitable for borrowers). From the lenders’ side, larger loans lose less in transaction costs (it 

takes the same amount of time to process a $1 million loan as a $100 million loan). They also 

can spend fewer resources monitoring a few large clients rather than thousands of smaller 

ones. As such, the economics of real estate and finance will always push these two markets 

toward working with one another. From both sides, real estate investment serves as “bell 

weather” for broader economic optimism. Generally expected price increases lead to 

increased consumption and investment. As property investors invest and consume, their 

self-fulfilling expectations leads to higher property prices.  

 

An explicit conclusion emerging from our study is that real estate markets and financial 

markets are inextricably linked. An investment in real estate first pops into savers’ minds 

(particularly in Asia) when looking for an inflation-protected store-of-value (Wu and Fan 

2010). Equity investments in the stock market expose savings to unpredictable market 

volatility, and savers (particular East Asian savers) hold on to the idea of “owning a property 

to feel safe.” All households and businesses need to spend for accommodation. When the 

benefits to owning property exceed those of renting, larger proportions of residential and 

commercial populations will turn to purchasing their properties.  

 

Moral hazard: In all these cases, implicit government support of banks helped promote 

excessive lending. As Krugman (1999) describes, government guarantees of bail-outs and 

other support to financial intermediaries of all kinds (banks, mortgage lenders, and others) 

results in serious moral hazards. Banks will lend more than they would if they had to 

internalize the full cost of their loans. Local government (engaged in land development), 

developers, and housing buyers all have high tendency to borrow more than they can afford. 

After all, if the government makes loans cheap through accommodative monetary policy and 

then provides an implicit promise to bail-out non-performing loans, why not over-lend? 

Moral hazard played an important role in each crisis—and regulations on banks and 

government must be in place and regularly enforced.  

 

However, as witnessed in the recent financial crises we discussed earlier, closer ties between 

the real estate sector and financial sector entail risks to the macroeconomy. Before the asset 
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price bubble bursts, rapidly rising property prices encourage production and sales costs to rise. 

They encourage funds to leave productive sectors and enter into “non-productive” real estate. 

When a property price asset bubble bursts, loans stop performing, banks and their clients risk 

bankruptcy, and investors withdraw funds from productive sectors of the economy, like 

manufacturing or product processing (Li 2012). Just as positive expectations lead to 

self-fulfilling property price increases, any shock to those expectations could cause a cycle of 

pessimism and recession to ensue.  

 

Findings and references of these global experiences: Our international comparison leads to 

several findings and references. First, the linkages between real estate and financial markets 

tightened as real estate markets increasingly embedded themselves into financial markets. 

Such embeddedness results in financial crises as the way to deflate a real estate price bubble. 

Second, policy mistakes and wrong government intervention accelerates the collapse of asset 

bubbles. Japan’s strong and diversified economic base helped protect its economy from the 

effects of a hard landing. China might not be so lucky. Third, and most importantly, 

over-optimistic market confidence leads to the overshooting of property prices and prices of 

related financial products (like loans, asset-based securities, and related financial sector 

services). As market actors’ expectations more closely match economic fundamentals, their 

radically changing views lead to very pessimistic price expectations—leading to price 

bubbles bursting and ultimately long-term economic recessions. Psychological factors play an 

important role in the economy, and irrational exuberance may lead to serious price 

misalignments in property and financial markets (Shiller 2008). 

 

Figure 24: How China’s Real Estate Bubble Leads to Financial Crisis and 

Macroeconomic Recession 

 

 

Regarding China, figure 24 shows the intricate relationship between real estate property 

development, financial crisis, and economic recession. A sharp decrease in housing prices can 

ripple into financial crisis and GDP recession in China. The collapse of housing prices rapidly 

decreases the value of both land and housing. Such decreasing values lead to shrinking credit 

and lending in financial markets, which are mainly based around banks in China. Default on 

local government debt, developers’ past borrowing, and household mortgages will pose a 
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significant systematic risk to the banking system. Such increasingly risky loans (which 

probably will need to be written off bank balance sheets) further leads to bank counterparty 

risk (the risk that banks cannot pay their own obligations from the expected cash flows 

coming from these risky loan portfolios) and from the potential absolute bankruptcy of these 

financial institutions. By the time such financial system shocks become apparent, a financial 

crisis would have already started and decelerating, or even declining, GDP growth rates will 

follow. Such macroeconomic slowing leads to rising unemployment and lower 

incomes/wages, pulling down housing prices further. The real estate sector poses far more 

risk to the macroeconomy (via the financial sector through debt collateral and mortgage 

lending) than it contributes in productive benefits (Yan and Feng 2007).  

 

 

Why so much leverage but no hard landing yet in China? 

 

In the previous part of this report, we illustrate using nine variables significant 

over-leveraging in the Chinese economy. As experiences in Japan, Hong Kong, and the U.S. 

show (before their own financial crises), such over-leveraging might trigger the bursting of a 

real estate bubble in China. Yet, China’s real estate market remains resilient. In 2015, first and 

second tier Chinese cities’ housing prices have increased. What is the rationale behind 

China’s highly leveraged economy? Why has its economy so far avoided a hard landing? 

 

Other research teams describe the Chinese government’s deep involvement in China’s 

land-driven economy and the use of land as collateral to lever other financial transactions 

(Zhao and Zhan 2015). Figure 25 shows the linkages between Chinese local governments’ 

use of leverage and their land development model. Constitutional reform in the 1980s 

provided the Chinese state with ownership of all urban lands in the country. Thus, Chinese 

local governments participate heavily in the country’s land development on behalf of the 

central government. Local governments serve as the de facto controller and manager of these 

state-owned lands. Rural lands in China belong to collectives, after the state collectivized all 

private rural lands in the early communist era. In theory, such land—which comprises more 

than half of the country’s total land mass—might provide a privately owned source of new 

land for urban development. Yet, regulations restrict the offer of such lands directly in urban 

land markets. Local governments thus obtain ownership of land previously categorized as 

rural land during the procedures making such land “urban”—and thus eligible for use in 

residential and commercial real estate markets. Chinese local governments thus become de 

facto landlord of all urban lands slated for development, as they expropriate land from rural 

collectives and lease it to urban developers. As figure 25 goes on to show, China’s local 

governments serve as the broker and sole supplier of land available for the development of 

the whole country. Such transformation of China’s green-field real estate provides monopoly 

rights to the Chinese government over slightly less than 10 million square kilometers of 

commercially valuable urban land. No other government in the world has held such a strong 

controlling interest over such vast and commercially valuable real estate as the Chinese state. 

Such control provides the central and local governments with the collateral necessary to lever 

massive amounts of loans. Such control also explains the resilience of China’s real estate and 
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financial markets to ever-mounting systemic risks. Panic selling and an uncoordinated 

response to rapidly falling asset prices becomes unlikely when only one major player makes 

decisions on both the real estate and banking sides of China’s land-finance market.  

 

Figure 25: China’s Local Governments as De Facto Landlord and Suppler of Potential 

Urban Land  

 

 

Land (and thus land values) provides the main source of collateral for China’s increasingly 

leveraged economy. In China’s land-focused development model, both urban developers and 

local governments use land as the major collateral available to borrow (and thus increase 

leverage in financial markets more generally). Figure 26 illustrates two principal areas of 

activity involved in the propagation of leveraged financial assets around the Chinese financial 

system having land (real estate) as their major underlying asset. Public land development 

projects, as illustrated in the right side of the figure, represent the first area of such activity. 

Local governments seek cash (or credit) to finance local public projects like infrastructure 

and social housing. Yet, Chinese administrative law forbids local governments from 

borrowing money from banks. To circumnavigate these restrictions, local governments create 

local financing vehicles capable of generating funds available to local governments. These 

local governments will establish state owned enterprises (SOEs) and transfer ownership in 

plots of undeveloped land to these SOEs. These SOEs—established principally to securitize 

ownership of real estate—have becomes known in recent years as local government 

investment vehicles (LGIVs). These LGIVs can use the land they own as collateral for bank 

loans or mortgages for other properties. These LGIVs use land as collateral for local 

government debt given by financial institutions (and held in the name of the specific LGIV). 

As shown at the end of the process illustrated in the right-hand side of figure 26, these loans, 

in turn, finance all kinds of infrastructure and public projects.  
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The second area of activity relates to the development of private land projects. As shown in 

the left-hand side of figure 26, commercial and residential developers also use land as 

collateral, to obtain bank loans, issue corporate bonds, and even obtain financing from trusts, 

high net worth individuals and other parts of China’s large shadow banking sector. These 

loans then provide the capital developers need to purchase larger land development rights 

(with correspondingly larger cash flows).  

 

Figure 26: Illustration of the Way Chinese Local Government Land Banking Policies 

Affect Systemic Financial Leverage  

 
 

Both sides of figure 26 illustrate the fundamental causes driving Chinese over-leveraging 

(and over-leveraging in economies in general) related to land and real estate price bubbles. 

Roughly four trillions RMB in stimulatory fiscal and monetary policy in 2008 has amplified 

these effects. Widely held expectations that the Communist Party will cover unpayable 

mortgages and other debts also likely amplify these effects. These causes, combined with 

other factors like rapidly growing household housing mortgage markets explain much of 

China’s rapidly increasing financial markets leverage (as illustrated by the nine variables 

previously presented).  

 

China’s over-reliance on investment in fixed assets as a way to stimulate economic growth 

also adds to this fragility. As shown in figure 27, the growth rate of industrial value-added has 

(for most of the country) long fallen short of growth rates in fixed asset investment since 

2001, in particular since 2008. The eastern and western parts of China most strongly exhibit 

these short-falls. Even in Guangdong, the hub of China’s manufacturing industries and 

renowned as the “World’s Factory” until recent years, its growth rate of industrial added 

value exceeded that of fixed asset investment only between 2004 and 2008. The region’s 

growth in value-added subsequently fell below growth in fixed asset formation. Guangxi 
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represents a relatively underdeveloped province, representative of the vast inland provinces 

whose value-added and investment growth patterns more closely resemble the average 

national. Guangxi’s growth rate of industrial added value fell below the rate of growth of its 

fixed asset formation in every year except 2012. As figure 27 shows, the whole country 

experienced similar patterns. High investment rates (relative to value-added) point to low 

productivity and bubbles in investable asset prices like real estate and/or traded investments. 

Figure 26, which we previously presented to explain this phenomenon, describes how land 

banking leads to excessive demand for land and real estate.  

 

Figure 27: Comparison of Annual Growth Rates of Chinese Fixed Assets Formation 

(Urban) and Industrial Added Value 

0.0%	

5.0%	

10.0%	

15.0%	

20.0%	

25.0%	

30.0%	

35.0%	

40.0%	

45.0%	

2001	 2002	 2003	 2004	 2005	 2006	 2007	 2008	 2009	 2010	 2011	 2012	 2013	

Fixed	Assets	Investment	 Industrial	Added	Value	

Fixed	Assets	Investment	of	Guangdong	 Industrial	Added	Value	of	Guangdong	

Fixed	Assets	Investment	of	Guangxi	 Industrial	Added	Value	of	Guangxi	

 

Source: National Bureau of Statistics of China. 

 

According to China’s National Auditing Office, total local debt has surpassed 24 trillion 

RMB by the end of 2014, rapidly increasing in the past few years. The number is probably 

much higher, and could even be double these estimates in reality. These debts are mainly paid 

by land revenue, which includes developers’ payments for land development rights and 

residual cash streams (if the government has the right to pass-through rental payments and so 

forth). The willingness of developers to participate in these markets depends of the volume 

and value of sales of commercial and residential housing. However, as shown earlier, housing 

prices appear unsustainably high. According to the National Statistics Bureau, the latest 

inventory of residential housing in late October 2015 stands at roughly 686 million square 

meters. Other experts conjecture that, combined with housing already built but not yet 

approved for sale and housing stock still under construction, actual housing inventory figures 

might balloon to 14 billion square meters.  

 

Given current consumption trends, such an inventory might require several years to clear out. 

The highest annual housing consumption rate on record stands at around 1.3 billion square 

meters in 2013. If existing estimates of housing inventory are reliable, and using 2013’s 
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(highest) national housing sale annual turnover rate, supply will exceed demand for 10 or 

more years before any new land for new housing needs to be authorized for sale (Sina 2015). 

Yet, local governments looking to repay huge debts must rely on new land revenue generated 

by new land sales/supply to housing and commercial real estate markets. 

 

Over-capacity also likely exists in other markets—besides land and real estate markets. Land 

and real estate collateral underpin large scale lending to manufacturing and other productive 

firms (like steel, cement, and construction). Fueled by easy credit, these industries also 

probably over-produce or have made significant investments requiring relatively high rates of 

return.  

 

If the demand for housing cannot catch up with growth supply, ever falling property prices 

might lead to ever-falling collateral valuations, which cause financial defaults—and the 

housing price bubble to burst. The twin asset price and property price collapse might trigger a 

systemic crisis. As the value of collateral used to secure corporate loans falls, lenders will 

likely require partial pay-back of capital and likely higher interest rates to compensate these 

lenders for the higher risks they bear in lending to these firms. As a result, asset and property 

price bubbles likely distort China’s real economy. And as asset/property price bubbles burst, 

so too do the prospects of productive “real economy” firms. Furthermore, as the value of 

local debt also relies on the value of property prices and asset prices, the probability of a 

government local debt default also increases.  

 

The role of Chinese local government in land development provides a twist to the usual 

property-price asset bubble story portrayed in other countries. According to the land/finance 

model we previously presented (such as in figure 24), local debt and revenue depend on each 

other. The collapse of housing prices, as shown in figure 24, will result in the rapid decline of 

land prices, which could significantly hamper the ability of local governments to repay their 

debts. Thus, the vested interests of local governments often have a significant sway over the 

evolution of land prices in China. Ever since the 1994 tax system reform, land has served as 

an irreplaceable source of fiscal revenue for various local governments in China. Land-based 

revenue has also helped fuel local government financed investment. Such investment has 

served as the driver to investment-led GPD growth central to the Chinese growth model.  

 

The fallout of a bubble burst in China will depend on a number of factors. On the one hand, 

China’s firms rely far more on such real estate collateral than firms in Japan, Hong Kong, and 

the U.S. before their recent bubble bursts. Abstracting from political factors, China’s property 

price-debt economic collapse should dwarf those in the other countries we have analyzed in 

this report. On the other hand, China’s political and administrative public sector institutions 

differ markedly from their counterparts in Japan, Hong Kong, and the U.S., as they have far 

more power to influence the macroeconomy as a single, unified actor. More importantly, the 

central and local governments have more incentives to prevent a bubble burst scenario than 

governments had in Japan, Hong Kong, and the U.S. As previously mentioned, local 

governments serve as the motor of investment-driven macroeconomic growth. These 

governments pay for such investment from land revenue (or debt eventually paid back by 
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such land revenue). In such an arrangement, the Chinese government definitely has every 

incentive to prevent the real estate asset price bubble from bursting. The collapse of housing 

prices results in the collapse of land prices, which further damages the ability of local 

governments to repay their huge debts. 

 

The Chinese government can avoid either fate—having time to change its policies. One 

policy change might consist of controlled selling (to avoid a disorderly price fall). Recall that 

the government exercises monopoly ownership of all urban land in China. The value of 

existing land in land banks gives local governments a considerable buffer (or room to 

maneuver) to maintain the cash flows needed to avoid debt default. The government can rein 

in land sales (like any monopolist), to control price declines. The government’s maintenance 

of land and real estate price discipline stave off any systemic risk and prevent a bubble burst 

scenario. Maintaining prices through excessive land rationing or putting in place aggressive 

measures to boost housing demand seem less viable. 

 

The recent local government debt rescheduling scheme illustrates the government’s limited 

room for tackling the local government debt-property debt nexus. Recently the central 

government launched a local debt-bond swap scheme in March 2015. The scheme converts 

local governments’ short term debt into long term bonds. Such a conversion should postpone 

immediate default risk and improve local governments’ cash flow positions. In the first two 

phases, 3.2 trillion RMB of new local government bonds replaced local governments’ bank 

loan repayment calls. State-owned banks buy most of these bonds (which usually mature in 3 

to 5 years), suggesting that an administrative central government order required banks to 

participate in this rescheduling. Yet, such a rescheduling only touches about 3 trillion RMB of 

total local government loans amounting to around 24 trillion RMB. Shallow debt markets 

prevent the government from extending the scheme much further—as the value of China’s 

bond market stands at only around 35 trillion RMB. If the government extends the scheme 

too much, the government will pump potentially bad debt into a weak and fledgling bond 

market. If the government does not find a way to expand the program though, local 

governments’ creditworthiness may come into question.  

 

The government also has limited room to maneuver in managing real estate (and property 

related investment) demand. The People’s Bank of China (PBOC) has adopted monetary 

policy measures seemingly targeted at stimulating property/housing demand and economic 

growth more generally. Some of these measures include accommodative monetary (and 

foreign exchange) policy since 2014, lowering interest and lending rates, bank reserve 

requirements, and even housing mortgage down payment requirements (to 25 percent from 

30 percent). At the same time, the PBOC has adopted new policies to facilitate commercial 

banks’ use securities and other property as collateral for central bank loans, regarded as 

“China’s Quantitative Easing.” Foreigners can now buy real estate, hukou restrictions are 

being loosened, and China’s famous one-child policy has ended—increasing demand for 

housing. Such policies seem to have impacted land, property, and housing prices, as prices in 

many first tier cities have moved upward over the months. These factors may, given enough 

time, provide sufficient demand to prevent the sudden and rapid deflation property price/asset 
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bubble which endangers the broader economy. 

 

 

A Quantitative Overview of the Ways that Property Price Bubbles Affect GDP Growth  

 

Literature Review  

 

Status quo models fail to provide the basis for prediction 

 

Literally hundreds of analysts have described the reasons for China’s upcoming real 

estate-led economic and financial crisis.
2
 Yet, past performance provides poor grounds for 

guessing how far property prices need to fall in order to send any Bubble Economy (and 

specifically China’s) GDP into recession. Any simple correlation between property price 

changes and GDP growth would not yield any sensible results, as China’s recent experience 

only shows the two growth rates moving upward together. Figure 28 shows the relationship 

between Chinese property price change and GDP growth. In theory, one can just follow the 

regression line to zero. Yet, it never intersects zero. Thus, the only solution requires a slight 

decline in property prices of about half a percentage point—and 11 units of another unknown 

variable!
3
 Figure 29 shows a slightly more nuanced view of the GDP/property price 

nexus—showing how changes in property prices might correspond to changes in GDP. Even 

before applying fancy statistical analysis to get rid of the effects of extraneous variables (like 

money supply, government policy, and so forth) we see that the data reflects the past. If we 

just draw a line through the data in this figure, at a 10 percent drop in property prices, we 

already observe GDP falling 3 percent for every further 1 percent drop in property prices. If 

we fit a non-linear relationship to the data, rapidly falling property prices correspond with 

rapidly rising GDP and so do rapidly rising property prices. GDP falls only between a -1 

percent and -4 percent in property prices. Point 1 and Point 2 on figure 29 correspond to the 

same change in GDP, even though property prices are doing radically different things. Such 

non-linearities conform to our intuitions that deep underlying structures probably 

change when we witness a property price drop of significant magnitudes.  

 

                                                             
2 In this paper, we will try to talk about the real estate sector as a whole—focusing on both residential and commercial 

property in all market segments (quality, geographical and so forth). We will often refer to housing, real estate and property 

markets interchangeably. The availability of data naturally limits the extent of our analysis. Thus, we beg the readers’ 

forgiveness if we treat this highly diverse sector with broad brushstrokes—in order to focus on the bigger picture (a general 

collapse in property prices). We justify our treatment of “property” prices in this way in the Appendix.  
3 In more mathematical language, only solutions involving imaginary numbers exist for the equation we show in the figure 

(for GDP growth rates equal zero). Such imaginary numbers simply represent adding another dimension (in our case an 

unknown variable) which solves the equation.  
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Figures 28 and 29: The Relationship between GDP Growth and Property Price Changes 

in China  
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Figure 1: Impossible to Reach Zero Growth from Previous Property Price/Output

Correlations

The figure show s the relationship betw een Chinese GDP change and property price changes from

2000 to 2013. Besides the model f itting very badly (as show n by the low  R-squared), GDP grow th does not equal zero

for any value of property price change. We must resort to an outside variable (in the imaginary dimension) to get zero

GDP grow th.

Source: authors (w ith data from the Chinese National Bureau of Statistics). 
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Figure 2: No matter what property prices do, Chinese historical data show 

GDP only going up  

The figure show s w hat economists refer to as the elasticity of Chinese GDP w ith respect to property prices from 2000 

to 2014. We put this change w ith the change in property prices, to see how  this elasticity changes as property markets 

heat up (or dow n!). The highly f law ed statistics behind this chart nevertheless confirm the common sense result that 

rapid rises or drops in property prices correspond to rapidly changing GDP. 

Source: authors, w ith data from the World Bank and the China Statistical Office.

1 2

 
 

Failure to take structure changes into account results in serious errors with all kinds of 

models of the Chinese economy. Figure 30 shows the expected decrease in GDP as housing 

prices fall after taking into account the interaction between GDP, consumer prices, money 

supply, and housing prices.
4
 Each of these figures look at a different way of estimating the 

effects of changing property prices (or the price of borrowing money for property) on GDP. 

The top panel uses the amount of money as a way of measuring Chinese monetary policy, 

whereas the bottom panel uses lending interest rates as the measure of changes in China’s 

monetary policy. Using either measure of monetary policy yields roughly the same result. In 

general, property prices have about a 1-to-10 effect on GDP. Namely, a 10 percent fall in 

property prices leads to about a 1 percent decrease in GDP levels in the short-term (1-2 

quarters). Reflecting the self-correcting nature of a “normal” economy, GDP levels end up 

rising around 15 months after the crisis—until finally settling at their pre-shock levels. 

Assuming the Chinese economy operates the same way as before a huge shock, an 80 percent 

reduction in real estate prices would be needed to throw China into recession.
5
 Yet, we know 

                                                             
4 The study shown in the Figure focuses mostly on monetary policy—estimating the effect of housing price changes on GDP 

as one in a series of variables. Other authors like Ma (2010) have reached similar estimates of the effect of housing price 

changes on GDP of around 0.1 and provide strong evidence that past price changes drive future price changes.  
5 If recession is defined as a decrease in GDP for at least 2 consecutive quarters, and if we assume that China’s GDP will 

grow by 7.7%, then the relationship in figure 2 shows that we need a decrease in real estate prices of 80% to decrease GDP 
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that the Chinese economy wouldn’t operate as before—our models cannot take the 

structural changes of a Bubble Economy into account.  

 

Figure 30: Other Models’ Estimated Effect of a Real Estate Price Shock on GDP Growth  

 

 

The figure shows the effect on Chinese GDP of a property price fall using vector autoregression (VAR) methods. The solid black line shows the 

estimated response (per month) for a 1% change in property prices. The red lines show confidence intervals. The main effect appears in about 3-4 

months (with downside predictions placing the maximum effect at about 8-9 months). We flipped the original source graph along the x-axis in order 

to show a decrease in property prices.  

Source: Tan and Chen (2013). 

 

Part of the problem lies in the way past decisions to make and buy real estate and property 

reflect on today’s decisions. Authors like Nie and Cao (2014) show that real estate comprises 

roughly 20 percent of China’s GDP—and probably directly contributes about 2 percent to 

China’s GDP growth.
6
 Yet, housing and other types of real estate investment drive GDP 

growth in other ways. Figure 31 shows the linkages between housing and non-housing 

investment in China in the early part of the post-2000 period. As shown, a 1 percent increase 

in housing investment drives about 0.14 percent increase in GDP—confirming previous 

studies. A 1 percent bump-up in housing investment yesterday also drives a 1.5 percent 

                                                                                                                                                                                              
by 8%—basically erasing the growth driven by other parts of the economy. The figure also shows that decline continues for 

about 3.5 quarters—which also exceeds the definition of recession lasting 2 quarters.  
6 The authors’ estimate refers to the “authors’ calculations” of “real estate investment” without further information on the 

techniques they used or the exact definition of such investment. Even taking the authors at their word, such a measurement 

would exclude expensed (rather than capital deductible) spending/production on the existing stock of properties and other 

economically productive activity. As we describe in figure 4, real estate investment drags along other investment and 

consumption which counts toward GDP.   
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increase in housing investment today. These data show that property prices influence 

investment decisions and consumption decisions, which drive GDP growth. Again, like with 

the previous studies, yesterday’s investment and output levels best explain the future... until 

they don’t!
7
  

 

Figure 31: GDP Depends on Housing Investment and a Bunch of Unknown Factors 

Dependent variables  ---> 

 

     Independent variables   GDP today 

Housing 

Investment 

today 

Non-housing 

Investment 

Noise 0.13 0.84 1.2 

GDP yesterday 0.38 -2.0 -0.21 

Housing investment yesterday 0.14 1.5  

Non-housing investment yesterday 0.1  0.9 

    

Equal to zero? 4.1 1.6 0.02 

Cells marked in black are statistically significant at the 5% level.  

Source: Liu et al. (2002).  

 

The method used to model Chinese GDP growth clearly impacts in ways we guess about the 

effect of property price changes. Another approach looks at the way property price changes 

might affect the major expenditure categories of GDP growth. Figure 5 shows how a change 

in Chinese property prices has traditionally filtered through to changes in various types of 

national expenditure. Property prices have unsurprisingly had the biggest impact on 

investment, with a 1 percent change in property prices correlating with a 0.4 percent change 

in investment. In line with our description of the effect on households and local governments, 

property price changes also encourage consumption and government spending. A sudden 

decline in property prices by 10 percent would thus lead to a total change in expenditure of 

around 7 percent (if the effects shown in figure 5 work together).
8
 This study highlights three 

problems with current methods to model China as a Bubble Economy. First, such an estimate 

varies wildly from the previous one by one order of magnitude! As such, we can not rely on 

these classes of models to provide consistent results. Second, these models can not show the 

combined effect on GDP. We have no idea what happens when consumption and investment 

shocks operate together. Third, we do not know what happens when large, rather than small, 

changes occur in property prices.  

 

Could the “feedback” between changes of GDP growth and real estate prices, through other 

variables like the money supply or consumer prices, distort or amplify the way property price 

markets impact GDP?9 Figure 32 shows the contribution of various macroeconomic factors 

                                                             
7 In other words, like most time series data, lagged variables often provide better predictors than other independent variables. 

As we describe in our own modelling, the rate of change of housing (real estate) depends on the level of such a stock. 

Mathematically inclined readers will recognise this as a differential equation.  
8 The exact effect of change a change on total expenditure depends on the interaction between consumption, investment and 

government spending. In theory, the authors’ results take into account changes in the other variables. However, in practice, 

we would want to see a study of these interactions before telling something more definitive.  
9 In economic terms, we want to know whether an economically significant endogenous relationship exists between 

property price growth and GDP growth. In a macroeconomy, everything affects everything else. Yet, by focusing on large 
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to housing price instability in China. At first glance, changes in GDP seem to explain changes 

in Chinese property prices better than any other variable. While the money supply also 

explains these movements, other factors like food price inflation and real sector policies have 

far less explanatory power. Seemingly, these results support more rigorous studies like Chen 

and Zhu (2008), who show bidirectional Granger causality between housing investment (and 

thus presumably housing prices) and changes in GDP growth.10 Ostensibly, changes in GDP 

affect housing/property prices.  

 

Figure 32: The Relationship between Independent Variables and GDP Changes in China 
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Figure 6: Changes to GDP and Monetary Policy Contribute Most to 

Housing Price Instability

The figure show s the results of the completely mis-specif ied regression looking at the w ay GDP instability (and

other factors) affect Chinese housing prices. We report on this regression to highlight the need for better (non simple

OLS) studies and the likely endogeneity problem extant in our research problem. Housing price stability refers to the 

residual values obtained from regression real estate prices today on yesterday's real estate prices only.  

Source: Wang (2014).

 

 

As if to belabour the point, changes in GDP do not seem to directly impact property (real 

estate) price change. Figure 33 shows the probability of a property bubble (from a range of 

countries). If China follows these other countries, price changes affect the real economy far 

more than the real economy affects property price changes. As shown, the endogeneity 

problem seems at first glance minor. Thus, property price changes reflect excessive 

momentum in pricing—suggesting that serious misalignment can occur. More fundamental to 

our report, the failure of the literature to draw conclusions about even basic questions—like 

whether an endogenous relationship exists between property price changes and GDP 

changes—highlights the need for our study.
11

 Yet, to the extent we can draw conclusions; we 

know that something other than the underlying fundamentals reflected in GDP drive 

property prices in China and elsewhere! 

 

                                                                                                                                                                                              
effects, we can keep from getting lost in details and complexity.  
10 Granger causality refers to a statistical technique in which (very roughly translated into English) the analyst sees whether 

today’s changes in property prices explain the previous quarter’s or year’s changes in GDP better than the converse (today’s 

changes in GDP explains yesterday’s changes in property prices better).  
11 The patchy quality of the statistical analysis conducted in many of these studies represents a far worse problem than the 

lack of models themselves. Many Chinese authors—having access to statistical software—performed time series analyses on 

a number of variables and reported on all the statistics the software provided. We thus try to report their findings when 

applicable, often corroborating or interpreting their studies with our own analysis of data similar to those these authors used. 

Unfortunately, because of the Chinese distain for criticism/critique, these studies go unchallenged and represent a serious 

danger to our project/profession!  
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Figure 33: The Contribution of Various Factors to the Probability of a Property Price 

Bubble 
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Figure 9: Probability of Property Bubble Due to Prices and Credit  

The figure show s the extent to w hich the factors show n in the f igure contribute to property price bubbles across 

countries. Clearly, price-to-income, rent-to-income, loan-to-value and other factors represent the best indicators. 

Source: Dreger and Kholodilin (2011).
 

 

The need for a disequilibrium view of China’s real estate markets  

 

The lack of property prices’ response to economic fundamentals points to potential distortions 

in property markets which keep prices out-of-equilibrium. Figure 34 shows the standard 

economic analysis of property markets. The existence of high real estate prices, significant 

over-supply (particularly in China’s supposed ghost cities), and significantly high demand 

reflects artificially high prices for reasons which we will not discuss at length in this report.
12

  

The resulting disequilibrium though concerns us greatly. As illustrated in the figure by the 

“short-side rule,” a gap appears between a low quantity of property demanded at high prices, 

very high demand at lower prices, and high levels of supply based on artificially high prices. 

The bursting of the putative property price bubble will incentivize Chinese authorities to 

remove the distortions keeping prices about equilibrium. The removal of the part of the figure 

we have labelled as “disequilibrium” will result in ironically more actual property coming 

onto the market at lower prices. Thus, we need to know how high these prices are in order to 

estimate the effect on GDP growth rates. The figure also refers to price points below 

equilibrium which result from the general crisis. We know from other countries’ experiences 

that the entire property model changes (at least in the medium-run). Thus, we can not even 

use existing supply and demand curves to talk about the way property price changes affect 

GDP. Thus, to model the Bubble Economy, we need to know how removing the existing 

disequilibrium will affect prices and lastly how the ensuing crisis will affect prices and 

GDP.  

 

                                                             
12 Even the Australian documentary Living in a Bubble highlights the reasons for artificially high prices (reflecting high 

savings-fuelled demand, low interest rates, and local government development policies). Our paper’s goal consists of 

modelling these effects without dwelling on their particularities in the Chinese context. See Shepard (2015) for more.  
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Figure 34: Housing Prices in Equilibrium and Disequilibrium 
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Figure 10: Any Housing Price Effect on GDP Needs to Consider the Extent of 

Current Misalignment, Responses to Post-Crash New Economic Structures and

the Way Prices Can Take on a Life of their Own for a While
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Existing studies do not agree about whether Chinese property prices exceed their equilibrium 

values.
13

 Yet, most studies suggest that Chinese property prices have remained above their 

equilibrium values for many types of real estate, at least as of the time of this writing.
14

 

Figure 35 shows the results of many of the key studies, which either look at the extent to 

which property prices exhibit temporal serial correlation or the extent to which variables 

grow over time with other variables like the availability of bank credit.
15

 The current 

literature suffers from three flaws which seriously jeopardizes its ability to predict China’s 

(and other Bubble Economies’) next crisis. First, while the theoretical literature models 

property prices “taking on a life of their own,” empirical work fails to use these insights to 

determine how far property price misalignment could go.
16

 Many of these studies establish 

both unit roots and co-integration in the data.
17

 Yet, they do not actually use the parameter 

estimates to predict (and test their predictions) what will happen to Chinese GDP and 

property prices. Second, these studies fail to establish the conditions for market clearing in 

the real estate sector and use that yardstick as a measure for price disequilibria. Most studies 

attribute changes in property prices to changes in variables like credit, under the assumption 

that these changes reflect changes in demand (or supply if credit goes to construction 

companies). The observation of large amounts of unused real estate, high prices, and 

attendant regulations like the Hukou system obviously imply some degree of 

disequilibrium.
18

 For studies that do find disequilibria pricing, they fail to provide testable 

explanations which result in predictions about when disequilibria grow or change. These 
                                                             
13 We say “of course” as economic studies rarely agree—reflecting differences in methods, interpretations and datasets.  
14 We are writing this brief at a time of rapid change in Chinese property prices, making any statements about disequilibrium 

possibly irrelevant by the time you read this paper.  
15 In other words, these authors use either time series analysis or vector autoregression (and in some cases error correction 

models).  
16 “Taking on a life of their own” means that property-related physical and financial asset buyers and sellers may engage in 

herding (buying and selling based on the actions of other traders) instead of focusing on the intrinsic value of the asset(s) as 

determined by discounted cash flows, supply and demand.  
17 In plain English, “unit roots” refer to a statistical value which shows the tendency of yesterday’s prices (or other 

economic variables) to completely and totally determine today’s prices. “Cointegration” refers a relationship in data which 

grows or shrinks over time.  
18 Indeed, no reasonable economist would ever claim markets always operate in equilibrium. Accepting some disequilibrium 

and then trying to assign parts of that disequilibrium to various factors like fast credit expansion serves as a more credible 

method of analysing Chinese property markets than just wishing these disequlibria away. Hukou refers to the permits 

Chinese citizens need to live in a particular city.  
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studies use past property prices to predict disequilibria in current prices. Yet, they do not use 

past or current disequilibria (and the misallocation of resources) to explain future (predicted) 

disequilibrium pricing. Distorted markets create distorted price-based incentives. Third, these 

studies can not explain sudden momentum in property prices or the way output might respond 

to property prices. Property prices can change sharply and suddenly. None of these models 

explain the spurts or times of sudden intense activity.  

 

Figure 35: Previous Studies about Chinese Real Estate Prices  

Author(s)  Results Bubble? 

Xu (2014) Focus: Looks at whether real estate bubble has formed  

Findings: Finds that property prices take on a life of their own. Economic 

fundamentals do not explain property prices.  

Implication for our study: We should look for divergence from equilibrium and 

the effect of that divergence. May also signal downward inertia in case prices 

change.  

Yes 

Ma (2010) Focus: Do bubbles affect China’s housing market 

Findings: The author erroneously claims that housing prices depend on their 

previous values—so they “bubble” 

Implications: none—the study has been done and interpreted incorrectly  

Yes 

Huang et al 

(2015) 

Focus: Looks at effect of credit expansion and local amenities on housing prices 

Findings: Availability of credit drives up house prices and develops markets for 

amenities.  

Implications for our study: Any crisis response to stimulate the economy could 

make housing bubble worse and its eventual correction worse.  

Yes 

Ahuja et al. 

(2010) 

Focus: 

Findings: Housing prices are NOT over-valued, except in big cities, selected 

markets and in luxury segment. 

Implications for our study: 

Yes 

Bian and 

Gete (2015) 

Focus: Look at the extent to which fundamental factors drive housing prices  

Findings: property prices rise due to fundamental factors like population rising, 

easier credit, more demand for housing, higher savings rates, and or most 

importantly a change in productivity (technical progress). 

Implications: a shock to another part of the economy likely to drive both property 

markets and GDP. Causality runs from these outside variables to both property 

prices and GDP.  

No 

Fang et al. 

(2015) 

Focus: Looks at the comparability of returns in housing to other types of financial 

products.  

Findings: Housing prices inertial and purchasing by lower income-to-rent ratio 

clients worrying 

Implications for our study: Financial crisis—like in the U.S. —will likely start 

among lower income strata of customers and spread out from there.   

No 

Ren et al. 

(2011) 

Focus: Looks at streaks of housing price increases to decide if “rational 

expectations bubbles” form over time.  

Findings: No streaks of price rises provide encouragement for gambling investors. 

No 
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Author(s)  Results Bubble? 

Thus, no bubbles appear to have formed. Housing is an investment good which 

doesn’t depend on the local economy. 

Implications for our study: Changes in housing prices should have very limited 

impacts on the real economy. Even very large collapse in property markets should 

not lead to recession.  

Lan (2014) Focus: Looks at whether monetary policy and other factors influence property 

prices 

Findings: No evidence of price bubbles (as other factors besides property price’s 

own momentum drive prices).  

Implications for study:  

No 

Deng et al. 

(2012) 

Focus: Looks at whether land prices drive real estate price changes  

Findings: Land prices and other factors drive property prices. Because prices 

exhibit “mean reversion” no bubble or long-term disequilibrium likely exists.   

Implications for study:  

No 

The figure summarises many of the studies reviewed for our report. We do not critique the quality of the 

econometric analysis done (as many authors have simply reported the output from econometric software of time 

series data on the Chinese property market and macroeconomy.  

 

Let’s illustrate the problem with this literature by looking at the extent to autocorrelation 

(memory) in property prices. Figure 36 illustrates the memory in Chinese property prices and 

the effect such memory would have in the case of a large shock. The upper part of the figure 

shows the way that property prices in any year reflect prices from the previous year. In 

contrast, momentum (or the difference between this year’s price change and last year’s price 

change) has no memory. Momentum spikes hard in some years (like in 2011) and remains 

quiet in other years (like 2007). Some event embodied in this momentum statistic (like 

government policy or even sunspots) could “naturally” knock property price growth rates 

well into negative territory.
19

  As shown in the bottom part of the figure, when prices 

suddenly move (thanks to their momentum), they may stay negative for a long time. As 

shown by these simulations, Chinese prices—if they operated under the rules that currently 

drive them—would stay negative in most scenarios and for many years. Current models fail 

to build-in such jumpiness into Chinese prices (and model the way output reacts during 

the jumpy periods).  

 

                                                             
19 “Sunspots” refer to rational and normal large changes in prices which other economists have observed for no underlying 

economic reason. Some event (like a solar flair) causes actors to react in the same way for irrational reasons. Yet, these 

sunspots have very real economic effects. We rely on these sunspots in our modelling later in the paper when talking about a 

very large price change, explicitly to abstract away from the reasons that prices might change.  
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Figure 36: Property Price Growth in China  
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Figure 12: Even Property Growth Rates in China Seem to Have a Memory 

(with Disruptions)...
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...and even Using Current Parameters, a Sudden Crash in Property Properties Keeps

Going For Years

The figure on the top show s the w ay that Chinese property prices moved over time (and the "stationary" difference in 

those grow th rates). We show  the extent to autocorrelation as as traciing out the one-year lag term on the 

autoregressive (AR1) process. The bottom part show s the simulated time-series structure of China's property price 

data (basically the second difference of the data w hich has no memory and a moving average component of 0.76). We 

kept the moving average, adjusting by the standard deviation of the price data from 2000 to 2014 and basically 

integrated up to arrive at the price change simulations you see. 

Source: authors, using data from the Chinese Statistics Office. 

 

 

Even if we do model such jumpiness at the sector level, failing to look at the economy as a 

whole can lead to serious problems. Existing models tracing through the impacts of property 

price disequilibria on output highlight the differences between a sector-based view rather than 

whole-of-the-economy based view.
20

 Indeed, we know that wringing disequilibria out of 

Chinese property markets can actually increase GDP growth—by removing existing 

distortions. Chen and Wen (2014) look at the estimated effect of removing the output wedges 

caused by excessively high property prices. While property price bubbles have resulted in 

shortages in property markets themselves (in partial equilibrium), they have led to 

out-of-equilibrium output growth rates (in general equilibrium).
21

 High property prices 

affected employment and the use of capital, and even encouraged higher total factor 

productivity until around 2009. The net gain in GDP growth from hyper-growth versus the 

loss from resource misallocation has come to about 2 percent. These results suggest that any 

property price correction of around 10-20 percent would likely knock off 2 percent of “bad” 

GDP growth, raising welfare. More generally, any analysis of China’s (or any Bubble 

Economy’s) changing property prices must look at the whole economy.  

                                                             
20 Economists refer to this as taking partial equilibrium, rather than a general equilibrium, perspective. Economists are 

famous for showing counter-intuitive results when looking at the economy as a whole.   
21 Numerous studies show how rapidly rising property prices can create real estate shortages, yet generate temporarily 

higher incomes for investors and builders who create bustling economic activity around empty neighbourhoods and business 

centres.  
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We know that GDP growth rates react very differently to changes in property prices during 

and after a banking, financial, and/or sovereign debt crisis than before. China probably has 

yet to experience its cycle of debt-price increases-bubble. Figure 37 shows for several large 

OECD economies, which we compare with China throughout this report, the correlation in 

property prices before and after crisis. For the UK and Canada, property price correlation 

increases in volatility after a period of property price contraction (such that the following 

year’s prices tend to go in the opposite direction more strongly). For countries like the U.S. 

and Germany, periods of negative property price growth seem to dampen prices. After 

China’s brief property price decline in 2009, property prices seem to have shorter-worse 

memories. Again, to belabour the point, figure 38 shows—after removing the noise—the 

cycles present in property prices in China and the U.S.
22

 Because the U.S. has already had its 

regime shifting structural change after its Great Recession in 2008-9, we observe a longer 14 

year cycle in the data which we do not observe in the Chinese price data. We need better 

tools to detect the aspects of the Bubble Economy which we already observe in the U.S. 

data, but we can only hope to predict in the Chinese property price data.  

 

Figure 37: The Way Property Prices Change in a Crisis 

 

 

                                                             
22 No credible economist since the 1940s would argue that period cycles exist in these type of data. However, the idea of 

cycles remains entrenched in the popular psyche. So we use these data to illustrate poignantly our point about “structure 

change” in a way a non-PhD would understand.  



Page 44 
 

Figure 38: A Look at Different “Cycles” in U.S. and Chinese real estate markets  

China USA 

  

pt=2.5cos(2/3.5) pt-1 - 2.9sin(2/7 pt-1) pt =1.43cos(/7 pt-1)+3.35sin(/7 pt-1)-5sin(2/7 

pt-1)-2.1sin(2/3.5 pt-1)-1.66cos(2/2.8 pt-1)-1.33cos(2/2.3 

pt-1) 

The figure shows a Fourier (spectral) analysis. Such analysis fits sin and cosine curves to data to try and detect 

underlying cyclical nature in data. We allude to periodicity only to highlight the argument that a deeper cycle 

has probably already played out in the U.S., UK and other economies with more experience with property-based 

lending.  

Source: authors, based on data from the China Statistical Bureau and the OECD. 

 

Thinking about structural change in times of crisis 

 

What effect would a very large crisis have on Chinese GDP growth and property prices? We 

know we can not use historical data to estimate these effects, as China has not witnessed a 

serious recession since 1973. What do large economies’ own experiences with Bubble 

Economics teach us about the way their structures changed and adapted to rapid property 

price declines? How might their GDP contractions parallel China’s future? Figure 39 shows 

the way that GDP growth rates have varied across time before rapid property price decline. In 

theory, even if China’s experience follows other countries’, China could experience a 

recession. We have labelled as “high point” the GDP growth rate exhibited by upper quartile 

countries in the IMF’s study, and “low point” as the sharpest decline in its lower quartile 

countries. If China exhibits the best and worst growth shown by other countries, the 

difference could come to around 7 percent. However, arguing by analogy takes us only so far. 

We must understand the specifics of the Chinese economy in order to assess the likelihood of 

such an event.  
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Figure 39: The Typical Way GDP Growth Reacts in a Real Estate Crisis 

 

 

These other countries did not have the GDP growth rates that China has. As such, we can not 

directly use these growth rates (even at their apogee) to figure out how far property prices 

must fall. Instead, we need a way of guessing how far property prices would have collapsed if 

OECD countries had growth rates similar to China’s. Figure 40 tries to show the intuition 

behind this calculation. Once growth rates in real estate decelerate to about 5 percent, we 

notice a significantly different relationship between property prices and GDP. Such a 

non-linearity almost represents a type of structural break—whereby GDP growth acts 

differently than it did before.
23

 These data suggest that if the UK had China’s growth rates, 

a 30 percent or more drop in real estate prices would have to occur before any significant 

GDP growth impact. We also show the relation between housing prices and the next year’s 

GDP growth (on the assumption that maybe property price impacts need time before they 

affect the real economy). Even simple analysis suggests that the economy feels property price 

changes very quickly. 

 

Figure 40: The Relationship between GDP Growth Rates and Nominal Housing Prices 
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Figure 18: If China Were the UK (and Holding Everything Else Equal), 

Real Estate Prices Would Need to Fall by 5% to Throw into Recession

The figure show s the relationship betw een nominal housing price grow th in the UK from 1990 to 2014 

and GDP grow th. The "bend" in the black line show s that one needed (holding other factors constant) to 

change housing prices a w hole lot at the beginng to start seeing GDP slow ing dow n. 

Correlation w ith one year lag in GDP response

Contemporaneous correlation 

 

 

How do price changes affect GDP growth during the pre-crisis and post-crisis period? Figure 

41 shows the percent change in GDP growth for changes in property prices. Numbers greater 

than one mean property price changes more (proportionally) than property prices. Numbers 

                                                             
23 The economists in the audience will disapprove strongly of this statement. Technically a “structural break” refers to any 

discontinuity—and the non-linear line of best fit in the figure clearly shows a continuous function. We wanted to give the 

non-technical reader an intuition for the way that the relationship between two variables can shift quite suddenly, misusing 

language that has become itself misused in popular discourse.  
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between zero and one mean GDP responds less than property prices. Negative numbers mean 

decreases in property prices actual lead to more GDP growth (and vice versa). As shown, 

each country’s economy has its own way of responding. The German economy grew more 

than proportionately with rapidly falling property prices, and then shrank rapidly four years 

later. The U.S. and Japan experienced a period of recovering GDP relative to property prices 

three and four years after the Global Financial Crisis. China’s reaction to a property price 

slide will depend on whether it is a U.S.-Japan style country or other-style country. Figure 42 

(basically an easier to read form of the previous figure) shows the average way that GDP 

growth responded to property price change before and after their property crises. Even for 

average changes of 0.50, such elasticities imply that a 30 percent property price change 

would reflect a 15 percent GDP change. Yet, the U.S. and Japanese data also suggest that a 

large recovery in property prices (after a crisis) translate in a very limited way to GDP 

recovery.  

 

Figures 41 and 42: The Way the Elasticity of GDP Growth with Respect to Property 

Price Change Shifts After a Crisis 
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The figure show s the w ay that GDP grow th rates change relative to property price changes for the tw o years before 

the major property price decline, and up to four years after. As show n, some countries like Germany or France can 

w itness periods of amplifying impacts of property prices on GDP. Others like Korea and Japan in the later years of the 

crisis can see strongly dampening effects.  Source: authors. 
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Figure 19: Elasticity of GDP Growth to Property Price Growth Radically 

Changes During a Crisis 
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Figure 20: The Way GDP Changed Relative to Property Prices 

Differed Radically After the Property Price Bubble Burst 

before crisis
after crisis

The figure show s the average elasticity of GDP grow th w ith respect to property price grow th for the 

countries show n in the f igure from selected dates betw een 2000 to 2014. We looked at the previous 

tw o years before each country's most important property price decline, and the four years after. 

Source: authors, based on data from OECD. 

 

 

When we look at the data using more conventional methods, we see that “true” property 

prices remain a key factor in explaining GDP change.
24

 Figure 43 shows the relationships we 

                                                             
24 “True” property prices refer to estimated property prices from a procedure known as instrumental variables estimation. 

We differentiate “true” from “pure” property prices (which use two stages least squares estimation) in order to highlight the 
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described previously—the extent to which GDP growth in our OECD comparator countries 

changes as property prices change—while controlling for other factors. We see that GDP 

grows (or falls) roughly 40 percent as much as each percent change in property prices after 

controlling for the feedback of other variables (including GDP) into property price change. 

Household savings represent the only other significant variable coming out of this analysis 

once we take into account the differing way these variables behave during a crisis.
25

 The 

relationship in the way money, credit, central government debt, and other factors do not 

remain consistent over time lead to a loss of explanatory power in these variables as a 

determinant of changes in GDP.  

 

Figure 43: The Relationship between the Elasticity of GDP Growth and Changes in 

Other Variables 
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Figure 22: Looking Specifically at Elasticities, Only "True" Price and Savings Have a 

Statistically Discernible Effect

 

                     not signif icant

The figure show s the elasticity of GDP grow th change for a proportional change in each of the variables. To achieve 

this, w e used a technique of taking the difference of the natural logs of each variable for 2000 to 2014. Regressing the 

difference of these logs results in elasticities (w hich w e report above). "True price" refers to property price data 

obtained by instrumental variables (w ith tax revenue as a percent of GDP as the instrument). 

Source: authors, w ith data provided by the World Bank and OECD.  
 

 

One obvious structural change which could occur consists of a banking/financial crisis for 

very sharp declines in property prices. Obviously, the way GDP reacts to the money supply, 

government debt, property prices, and other factors changes in times of crisis (and probably 

thereafter). How likely are the structure changes concomitant with rapidly rising property 

prices? Figure 44 shows the extent to which countries experiencing a real estate boom (and 

credit boom or both) experienced a sharp decline in GDP as the result of a crisis or “poor 

performance” (a less dramatic decline in GDP growth). As shown, for real estate booms alone, 

over 80 percent of countries experiencing such a real estate boom subsequently experienced 

either poor performance or a financial crisis—with the GDP-related problems attendant with 

such crises. If other countries’ experience serves as a guide, China has a high probability of 

experiencing structural changes attendant with a financial (or other) crisis.  

 

                                                                                                                                                                                              
different technique used and explain it in a way the average reader can understand. As we describe in the Appendix, both the 

estimation method (using levels of GDP for example) we use and the statistical procedures we use (instrumental variables for 

example) do not matter much—as we use math to manipulate the expressions we obtain to triangle believable relationships 

in the data.  
25 The analysis shown in the figure includes a dummy variable for the year in which each country’s property prices declined. 

Thus, the figure shows the way that these variables relate to each other in a crisis.  
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Figure 44: The Relationship between Crisis and Sources of Pre-Crisis Booms 
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Figure 23: If Other Countries Serve as a Guide, China has a 91% Change

of Experiencing a Financial Crisis or GDP growth slow down 

Financial crisis AND

poor performance

Financial crisis

Poor performance

Either/or

The figure show s the extent to w hich f inancial crisis and "poor performance" (as measured by a decline in GDP grow th

by 1% or more). See original for definitions of real estate and credit boom.

Source: Crow e et al. (2011).

 
 

If other countries’ experience serves as a guide, China can expect to lose up to 1-2 percent of 

GDP per year in case of a banking crisis. Dell’Ariccia and colleagues (2008) found that a 

banking crisis, and the sudden cut off from finance, causes higher value adding industries to 

forego investment of roughly -5 percent of growth of value added.
26

 While output shocks can 

range up to 30 percent of GDP, most economies similar in size and scale to China’s (like 

OECD economies) exhibit GDP declines of only around 3-5 percent at the most in recent 

years. Studies like Berkman et al. (2009) show that leverage and credit growth speeds help 

explain the extent to which a financial crisis affects GDP. As such, even an extreme events 

analysis using past data as a guide suggest that a severe banking crisis caused by freezing up 

real estate markets would shave at most 5 percent off of Chinese GDP growth.
27

  

 

What do we know about debt crises and the way property prices contribute to them? 

 

If the Chinese government(s) and households deplete their resources (including possibility of 

borrowing) as property prices fall, how would this affect Chinese GDP growth? We know that 

the most severe crises occur when governments (including local government) no longer have 

the ability to engage in expansionary fiscal and/or monetary policy. Figure 45 shows the 

estimated fall in GDP during crises in various countries. Outside of the Great Depression, 

Finland and several countries in Eastern Europe and the Former Soviet Union experienced 

GDP contraction of 10 percent, certainly enough to throw China into recession. Looking 

specifically at crises resulting from sovereign defaults, GDP shrank by about 3 percent. 

However, as shown in figure 46, the mean conceals far more than it reveals. At the extreme, 

using other countries as an example, GDP could easily fall by 40 percent or more if China 

represented the fastest grower before-crisis and the worst grower after-crisis. With total 

government debt (edging toward 300 percent of GDP) as one of the highest historically 

known world-wide, China inches ever-closer toward potential sovereign crisis.  

 

                                                             
26 This includes the effect of the crisis of -2.74 on sectors more heavily reliant on external finance and another -2.44 for 

more important sectors (as reported in Table 1). As a cross-check, a simple skim of Table 7’s “Cost of Crisis from Bank 

Lending Channel” shows that these declines do not defy common sense. Also, simply adding the difference in annual growth 

rates between crisis and non-crisis years across time (as shown in Table A3) gives roughly the same result. With the 

exception of the U.S.’s 1980 crisis, few of the countries reported have the same economic scale as China.  
27 As an aside, the 2013 Financial Stability Report also places the maximum decline in GDP from the most extreme banking 

crisis at around a 4%-5% reduction in GDP (page 162). Le et al.’s (2013) place the effect at closer to 9% because of an 

expected tightening of monetary policy by the People’s Bank of China., which we do not assume (p. 18).  
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Figures 45 and 46: The Way GDP Often Reacts During a Crisis 
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Figure 24: History Shows Recessionary Burst Scenario Possible 

and Even Probable for China if Sovereign Default
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The figure show s the extent of severe GDP declines in various countries (or groups of countries) duirng recessions 

or other extraordinary shocks. In general, GDP declines remained small and short-lived. Yet, w hen mixed (or 

caused by) a sovereign default -- such recessions can become severe. 

Sources: See figure for sources. 
 

 

 

How likely is such sovereign default in China specifically? China has very different political 

and economic structures to the emerging markets we have previously discussed. Thus, we can 

not use historical data. Nevertheless, According to the results of Le et al. (2013), a 

recessionary crisis has a 2.9 percent probability of occurring every year!  They show that for 

a range of plausible model parameterizations, GDP falls abruptly. The longer the time period, 

the higher the risk of sudden GDP collapse. Even without changing the structural parameters 

of their model (as we argue should be done) and without simulating the effects of extreme 

events and shocks (as we also argue), their model generates rather large GDP drops. Such 

modelling reflects the non-linear dynamics most closely related to our own 

work—showing how Bubble Economics has the roots in intrinsic instability which must 

enter our macro models! 

 

What about household savings? The story goes that households will dis-save before a crisis 

and/or a crisis will impact such savings—exacerbating the crisis. Wang and Wen (2012) for 

example show that Chinese households do not save for housing. They find that rising housing 

prices can generate an additional aggregate saving rate of at most 4.3 percent. As such, under 

extreme assumptions in their model, a 10 percent sudden fall in housing prices would lead 

to a 43 percent fall in savings rates. Yet, in line with our previous discussion, changes in 

“structural variables” (in this case a change in down payments from 50 to 40 percent of loan 

value) reduces these saving rates, with savings falling to 16 percent in case of a sudden 10 

percent fall in housing prices. We know, given the key role that disposable income rather than 
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life-cycle planning plays in Chinese savings, that sudden decline in disposable income would 

impact heavily on housing savings as one of the Twin Buffers (Mees and Ahmed 2012).  

 

A Look at the Five Channels Which Affect China’s Bubble Economy 

 

How would a significant property price decline (of more than 10 percent) actually translate 

into GDP reductions? In the previous section, we described the reasons why property prices 

might fall suddenly—to remove disequilibria, as the result of structural change, and in 

response to a debt crisis. Figure 47 shows the way that most commentators in the popular 

media argue that a shock to China’s housing/property markets might translate into broader 

economic crisis and consequent reductions in Chinese GDP (Gaulard 2013). Analysts of all 

stripes bring up five facts about the Chinese economy in particular to support the argument 

that a severe real estate-led financial crisis looks likely.
28

 First, a shock to Chinese real estate 

markets will disrupt vast amounts of local government debt, which they took on to build and 

buy real estate (Sanderson and Forsythe 2013). Falling real estate prices make debt 

repayment more difficult—putting local governments (and their spending) at risk. Second, 

lower real estate prices will result in falling equities prices by reducing listed construction 

companies’ profits and the profits of the listed banks that lend to them and residential 

borrowers (Huang 2011; Huang and Ge 2012). Third, construction companies and other 

companies dependent on a booming real estate market will contract, leading to wider impacts 

on demand (Chivakul and Lam 2015). Fourth, banks’ mortgage and other securities backed 

by real estate lose value and/or fail to make expected payments, leading to the declining 

capitalization and profits which lead to an eventual financial crisis (Huang et al. 2015). Fifth, 

households use real estate as a form of savings (in the presence of poorly functioning 

alternatives). A real estate shock would lower household wealth and thus reign in 

consumption and other production investment (Jin 2011; Bian and Gete 2015).   

 

Figure 47: The Channels of Influence for a Property Price Shock on GDP Growth in 

China 

 

 

                                                             
28 Of course, not all analysts see the possibility of a crisis. Seki (2012) for example sees such a remote possibility.  
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The Banking Channel 

 

Bank lending (and subsequent buying of securities based on real estate lending) represents a 

key part of the Bubble Economy story. In China, previous studies confirm the 

commonsensical notion that commercial and residential lending forms an important bridge 

between property price change and changes in GDP. The supply of funds helps determine the 

change in Chinese property prices and extent of broader economic change/growth. Tan and 

Qin (2011) for example look at the extent to which various real estate-related variables affect 

the macroeconomy (and vice versa). They specifically look at the probability that various 

variables do NOT “Granger cause” the other variable.
29

 Bank lending for real estate clearly 

represents a key determinant of property price change. Yet, these data suggest that lending 

and ultimately output changes come from changing interest rates—not property price 

changes.
30

 If these authors’ analysis is accurate, loans expand by 2.2 units as housing prices 

rise, and decreases by about 1.4 units as output rises. We see the problematic (and probably 

incorrect) relation in this study, in that changing output causes changes in housing prices, 

rather than the other way around and with the wrong sign!
31

 While these relationships might 

explain the past, they clearly can not help us understand the future.  

 

Bank credit clearly affects housing prices, even if money supply and the stock market do not 

(so much). Figure 48 shows the results from two more studies looking at the determinants of 

Chinese housing prices. As shown, bank credit represents the most important factor (outside 

of interest rates, which we do not discuss in this report). Bank credit, and credit of all kinds, 

tended to stoke demand for real estate (and thus prices) by about 10 percent for every 1 

percent change in real interest rates. Money supply increases tended to have the slightest 

impact in all studies—with high-range estimates placing changes in housing prices at about 

0.5 percent. Changes in the stock market also have miniscule effects on housing prices, 

suggesting that the stock market liquidity seems an unlikely vector of transmission for 

property price effects. Yet, because these studies do not include feedbacks or the building up 

of risks over time in the banking and property sectors, we can not use these relationships to 

guess about the Chinese property market’s future.  

 

                                                             
29 Granger causality refers to an econometric method whereby the econometrician can show that one variables affects 

another variable by showing that a lagged variable statistically significantly correlates with another variable. For example, 

changes in the amount of bank lending in the Chinese economic “Granger causes” changes in GDP if changes in the previous 

year’s bank lending statistically significantly correlate with changes in the current year’s GDP. Thus, low p-values mean that 

we reject the null hypothesis that changes in one variables do NOT “cause” the changes in the other variable.  
30 As we will describe in the next section we do not model the effects of interest rates directly. Our focus centres on 

characterizing the Bubble Economy and describing macroeconomic change at a time when interest rates would likely hover 

around zero. Because—following recent experience—we assume that interests can not represent an important policy tool, we 

avoid an in-depth analysis of this very important variable. Of course, we acknowledge the historical role they played in 

building up crises pressures in the first place.  
31 Part of our study aims to critique previous studies. Clearly, when differing studies can not even agree on the sign (much 

less the magnitude) of an effect, further work is needed.  
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Figure 48: The Relationship between Bank Credit, Housing Prices, Money Supply and 

the Stock Market 
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Figure 30: Bank Credit Stokes Chinese Housing Prices But Money

and the Stockmarket Don't 

Xu and Chen (2010)Liang and Cao (2011)

The fiigure show s the impact of various factors on housijng prices change in China. We show  the regression 

coefficients reported by the authors. See the original for methodology, time period covered and so forth. 

Sources: as show n in the f igure. 

 

 

How do we know that the past doesn’t represent the future? Banks’ balances sheets tell us. 

Any slowdown or sudden stop in real estate borrowing/lending would cripple financial 

institutions’ balance sheets—posing the risk of a banking crisis and attendant economic 

effects. Yet, we have no way of knowing exactly when such risks translate into lost Chinese 

GDP. Chivakul and Lam (2015) look at the percent of debt-at-risk of non repayment in case 

of a severe real estate crisis. Roughly 25 percent of all non-financial corporations run the risk 

of non-repayment in case of a real estate crisis. Yuan (2011) show the estimated effects of 

three kinds of shocks, even taking the implausibly low non-performing loan rates reported by 

banks. For the average bank, the proportion of non-performing loans rises by only about 1-2 

percent. Yet, for the bottom 10 percent of banks (banks with the most value-at-risk), these 

shocks would have significant effects on their balance sheets. Negative property price shocks 

have the least impact (albeit almost tripling the 2011 level of non-performing loans). Interest 

rate shocks quadruple this level of non-performing loans to around 2 percent. GDP shocks 

have the largest effect—quintupling the proportion of bad loans. At odds with these studies, 

we know that price, rather than interest rates, will probably represent the most important 

variable of interest in the future. Yet, we have no way to know just how much debt needs to 

be at risk before a crisis occurs.  

 

These studies show we need a model of the Bubble Economy for two reasons. First, we know 

that bad loans, shaky GDP, and falling property prices feed into each other. Worse still, we 

know that interest rates probably won’t arbitrate in the contest between property supply and 

demand when a crisis comes. These previous studies fail to anticipate the changes in the 

Chinese economy that these historical trends have wrought. Second, these models do not 

predict what will happen when these bad loans exceed a certain value. Takahashi (2015) for 

example argues that banks already hold roughly 20 percent of the value of their loans as bad 

loans. He argues that the relabeling of short-term lending to long-term lending has simply 

hidden the non-performing loan problem.
32

 Yet, even without such misclassification, any 

serious shock to China’s economy will result in significant increases in bad loans. When 

Chinese banks can not longer lend money, the old relationships between property prices, 

                                                             
32 Not to pick on Takahashi, but this paper reflects the patchy quality of research about China’s real estate price bubble. 

Much of the argumentation relies on anecdotal evidence and one or two data series presented to weave a particular argument.  



Page 53 
 

lending, and GDP growth will break down.  

 

Indeed, a cursory look at the data clearly shows why we can not use previous data to forecast 

the future. Figure 49 shows increases in Chinese property prices have historically coincided 

with lower mortgage lending volumes (expressed as a percent of GDP). The false impression 

from history suggests that a sudden drop in property prices would correlate with largely 

expanded mortgage lending. Even more confusingly, after controlling for other financial 

variables (but before correcting for endogeneity), the negative relation only gets stronger.
33

  

 

Figure 49: The Relationship between Property Prices and Changes in Mortgage Values 
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Figure 33: China's Property Prices Defy Typical Bubble Economy Pattern

As Property Prices FALL with Expanding Mortgage Markets

The figure show s the relationship betw een changes in Chinese property prices and changes in the value of mortgage 

lending as a percent of GDP. The dow nw ard sloping pattern reflects the effects of time -- as low  mortgage lending

correlated w ith the early stages of a booming property market. Yet, after controlling for return on bank assets, time-to-

default (bank z-scores), stock price volatility, the level of mortgage-to-GDP and changes in mortgage-to-GDP values, w e 

find an even stronger effect!

Source: Chinese Statistical Bureau. 

"actual" relationship 

y = -9.5x + 6

R2 = 0.75

 
 

Judging by our comparators’ experience, China’s banking system would undergo large-scale 

change. Figure 50 shows the way our OECD comparators’ banking sectors changed in their 

post-property-price-decline period. As shown, returns on assets, time to bankruptcy (z-scores) 

and return on equity went down while stock price volatility rose and residential 

mortgages-to-GDP saw no statistically significant change (though saw a possible decrease). 

Figure 51 shows the way the relationship between property prices and mortgage markets 

would change if a crisis affects China’s banks in the same way they affected the OECD 

comparators’ banking sectors. Average property prices would fall and the relationship 

between prices and mortgage volumes would gain elasticity.  

 

                                                             
33 The “actual” line we show controls for return on bank assets, time-to-default (bank z-scores), stock price volatility, the 

level of mortgage-to-GDP and changes in mortgage-to-GDP values.  
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Figure 50: Correlation between a Range of Variables and Bank Profits 
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Figure 34: Does China Face Lower Profit Banks More Likely to Fail and a More Volatile 

Stock Market?

The figure show s the change in structural parameters of banks in the US, UK, Japan, Germany, France, Korea, and 

Canada (as determined by analysis of variance before and after the year of their major property price decline). We 

show  95% confidence interval banks for variance before and after the fall. Bold print variable names tell w hich 

variables show  statistically signif icantly different values (all except mortgage lending as a percent of GDP).

Source: authors, based on data from World Bank.
 

 

Figure 51: Relationship between Property Price and Mortgage Value Changes 
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Figure 35: Deterioration in China's Banking System Would Cause Decline in Property Prices 

and Make More Sensitive to Mortgage Markets

The figure show s how  the relationship betw een property prices and changes in mortgage values w ould change as a 

result of crisis-enduced property price decline. We show  the "actual" relationship from Figure 33 (estimated to control for 

factors affecting China's banking sector) and change the structural parameters by the amounts show n in Figure 34. 

These changes give us new  predicted property prices and mortgage values (for the new  bank z-scores, returns on 

assets and so forth). We draw  this new  line on the f igure. The "w orst likely outcome" point represents the predicted 

property price and mortgage market decline if w e take the strongest correlations from each OECD comparator country 

(as show n in Figure 36) rather than use the averages show n in Figure 34). For example, w e use the US's almost prefect 

returns on bank assets as these returns and the w orst outcomes in the ranges w e show  in the Figure 34. 

Source: authors, based on data by the Chinese Statistical Bureau, World Bank and OECD. 
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Yet, even that hypothetical relationship conceals other likely plausible outcomes for changes 

in property prices and mortgage values during a sharp property price decline like the one 

experienced by our OECD comparator countries. In Figure 51 above, we have labelled a 

“worst likely outcome point.” To derive that point, we use the strongest, rather than average, 

correlations between property prices, mortgage volumes/values, and the banking variables we 

described previously. Figure 52 shows the range of these correlations, illustrating as well how 

China’s financial system might change during a crisis. In the first view, existing similarities in 

the way financial indicators correlate with property price changes suggest that China more 

closely resembles Japan or Germany than the other comparators. In the figure, we see this by 

the “pattern” of dots. Gross portfolio debt liabilities respond the most to changes in property 

prices (having the largest positive correlation coefficients). Bank non-performing loans shrink 

the fastest (having the largest negative correlation with property prices).
34

 In this view, 

China’s response to declining property prices would represent—at the appropriate order of 

magnitude—a response similar to Germany’s or Japan’s. In the second view, the larger 

                                                             
34 In other words, rising property prices result in fewer non-performing loans and vice versa (a reassuring result).  
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property price fall would lead to structural change putting China’s financial sector response 

closer to the UK’s or the U.S.’s. In this view, returns on bank’s assets fall precipitously 

(following the U.S. and UK example) rather than moderately (following the Nihon and 

Tutonic examples).  

 

Figure 52: Property price correlations 
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Figure 36: Different Countries' Financial Systems Deal with 

Changing Property Prices Differently

The figure shows the degree to which the variables shown in the figure correlate with changes in property 

prices from 2000 to 2014 for the countries shown. Correlation coefficients vary between 1 (perfect positive

correlation) and -1 (perfect negative correlation). We show UNCONTROLLED correlation (before removing the

effects of various factors). If bivariate correlate represents deeper relationships, China's reactions look closer

to Japan's or Germany's than our other comparators. Thus, their experience might prove more useful as

we simulate the effects of drastic property price decreases. 

Source: authors, based on data by World Bank. 

China

 

 

Any model of the Bubble Economy needs to describe how China moves from the “actual” 

relationship shown in figure 50 to the worst point. We know from other countries’ 

experiences that this move can happen suddenly as structural parameters change. We 

illustrated several of these parameters from OECD member countries, and showed how they 

changed during their own crises. Such a model would likely be non-linear, as passing some 

threshold value of loans-at-risk (for example) would likely set off the changes we described.  

 

The Construction Industry 

 

What effect would a massive and sudden drop in demand for real estate have on China’s 

construction sector—and thus eventually on GDP?
35

 As shown by Chivakul and Lam (2015), 

in homebuilding and appliances, roughly 60 percent of firms would lose money. Roughly 30 

percent of construction companies would lose money. Part of these losses would result from 

higher interest rates concomitant with higher risk premia on loans and possibly higher bank 

rates due to the need to keep money in the banks. The IMF (2015) describes interest 

payments as a percent of profits. As interest rates rise, they would eat into over half of local 

state-owned enterprises’ profits. Even for private firms, roughly 40 percent of their profits 

would dissipate into interest payments. Leverage among private real estate and construction 

companies reached over 200 percent in 2013 and over 250 percent for state owned enterprises 

(IMF 2014). The share of these companies with leverage ratios over 400 percent rose to over 

                                                             
35 The most likely vector for an over-night drop in real estate prices would come from demand rather than supply—a 

banking crisis which chokes off funding, a financial crash which makes buyers nervous, a scandal at a major property 

intermediary and so forth. We keep this section relatively brief to focus on the more interesting local government and 

banking sections.  



Page 56 
 

40 percent in 2013. 

  

The historical data point to close links between the growth of the construction industry and 

property prices (as supply responds to the rising prices stoked by increased demand).  

 

Figure 53 shows the historical relationship between changes in Chinese property prices and 

various construction-related indicators. The data predict that a deceleration of construction 

related investment corresponds to a 4 percent drop in property prices (and vice versa).
36

 Yet, 

as with the banking sector, these data tell us nothing about the way economic structures could 

change in case of a crisis. Figure 54 shows the way that GDP growth becomes more sensitive 

to changes in the construction sector. In the post-crisis period, changes in prices yielded far 

greater changes in both construction values and changes in GDP, suggesting that responses to 

prices change structurally during a crisis. Moreover, econometric analysis shows that only the 

interaction between property price changes, construction value changes, and a dummy 

variable representing the year of the crisis statistically significantly explains changes in GDP 

growth.
37

  

 

Figure 53: Relationship between Construction Indicators and Property Price Growth 
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Figure 39: Chinese Construction Investment Would Fall Off a Cliff in 

Sharp Property Price Decline?

The figure show s the bivariate (before controlling for outside factors) relationship betw een Chinese property price 

change and other variables related to investment in construction, the value of construction output and the change in 

overall GDP. Property price changes affect f low s more than stocks of construction.  

Source: authors, based on data from the China Statistical Bureau

 

 

                                                             
36 We do not know causality from this graph. Also notice that investment does not need to decline in order to witness 

negative property price growth—only decelerate past a certain point.  
37 We show the exact regression results in the Appendix. However, we considered individually and all the possible 

combinations (interactions) between changes in equity prices, changes in construction production, changes in property prices, 

and the dummy variable representing the year of the crisis (leading to 16 possibilities).  
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Figure 54: Relationship between Construction Price Elasticity with respect to GDP and 

with respect to property prices 
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Figure 40: Property/Financial Crises Make Price a Far Stronger Signal for 

Engaging in Construction   

construction         price      =    construction 

    price           *     GDP                 GDP

The figure show s the w ay that our OECD countries' property prices changes w ith respect to changes in GDP before 

and after their crises. We also also show  the w ay construction sectors grew  or shrank as property prices changed. 

The tw o figures together provide intuitions about the w ay changes prices intermediate in the role that construction 

plays in changing GDP. 

Source: authors, based on data by the OECD. 

 

 

Construction sector activity obviously declines during a crisis—yet little about China’s 

construction sector indicates that we need to worry seriously about the construction industry 

as a source or aggravating cause of crisis. Figure 55 shows the relationship between Chinese 

construction company profitability and property prices. After controlling for a range of 

factors, such profitability goes to zero only for a 5 percent decrease in property prices. A 10 

percent decline would result in roughly 15 percent decline in construction company profits. 

Yet, as we showed above, many of these companies would simply scale back rather than fall 

into bankruptcy. The price elasticity of housing supply hovers at around 1.28, assuming 

previous studies can be trusted. Thus, a downturn in price would lead to a sustained drop in 

supply, hardly a crisis-causing event. We can assume that any changes in the construction 

sector would not dramatically affect our model—except to the extent that lending to 

construction companies goes bad. Thus, we can model problems in this sector as part of the 

banking sector.  

 

Figure 55: Relationship between Changes in Chinese Construction Company Profits and 

Property Prices 
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Figure 41: Property Price Declines of 5%-10% Cause Chinese Construction 

Companies to Lose Profitability 

The figure show s the bivariate relationship betw een changes in property prices and changes in Chinese company

profits as w ell as the relationship after controlling for changes in GDP, construction company output, stockmarket

returns, local government debt and changes in household savings. Extrapolating backw ards gives the point of zero 

profits, depending on w hich model you believe. 

Source: authors, based on data by the Chinese Statistical Office. 
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Savings-investment channel 

 

We have very little idea what role savings play in Chinese housing markets. Despite 

numerous studies conducted on the subject, none paint a convincing story about how 

household savings translate into GDP and property price changes.
38

 Bussiere et al. (2013) 

describe the parameter estimates for real income and age, as well as the variance explained by 

each model (as reported by R-squared statistics). Like most of the studies in this ilk, estimates 

of the factors affecting Chinese savings change very significantly, depending on the model. 

Even in a general equilibrium framework, the scholars can not agree on the likely magnitude 

of a shock to savings from property price changes. Wang and Wen (2012) and Bonham and 

Wiemer (2013) show the estimated response of household savings to these shocks. In one 

case, the savings change by 0.2 and in the other by 2. The profile of these changes also 

reflects the researchers’ own models rather than any likely effect on savings. Property 

investment represents a major method of pecuniary savings for Chinese households. Yet, 

despite the many studies previously done, we simply don’t know how their savings react to 

changing property prices.  

 

As the prospects of crisis in China loom, how might savings react to a sudden property price 

collapse? Figure 56 highlights two important trends to consider when thinking about China’s 

Bubble Economics. First, savings generally increase in the post-crisis period—if the OECD 

comparators serve as any point of comparison. Thus, we know that structures around saving, 

investment, and thus consumption change.
39

 Second, Chinese savings already acts 

“strangely” compared with the OECD countries. We observe savings having decreased as 

property prices rose. Thus, any consideration of structural change must consider whether the 

slope of the line shown in the figure simply changes (like the OECD lines), or whether 

savings patterns will look more like those in the OECD comparator countries in a post-crisis 

era.  

 

Figure 56: Relationship between Changes in Savings and Property Price Changes 
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Figure 45: Do Chinese Really Save Less as Property Prices Rise?

The figure show s the relationship betw een changes in savings (as a percent of GDP) and property prices for select 

OECD comparator countries before the year of their major property price decline and after as w ell as for China for the 

w hole period

2000 to 2014.  We do not control for other factors in this f igure. 

Source: authors, based on data from the China Statistics Office and the OECD.  

                                                             
38 Zhi (2011) also looks cursorily at the relationship between savings and property prices. In her regression, the parameter 

was not statistically significant. 
39 Savings represents the part of households’ income left over after consuming goods and services. Thus (and under many 

conditions when we ignore debt), any reference to savings automatically implies a converse statement about consumption.  
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Maybe property prices move more because of the debt households take on to buy real estate, 

rather than because of their savings? If Chinese households use “social financing” (or money 

provided a range of sources besides simply financial institutions) to buy real estate, looking at 

household savings tells us little about savings.
40

 Yet, as shown in figure 57, none of the 

evidence suggests that we need to take household debt levels into consideration when 

thinking through the ways China’s Bubble Economics will affect our model.
41

 

 

Figure 57: The Relationship between Real Estate Investment and Savings and Social 

Financing 
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Figure 46: Social Financing Probably Went More Toward Savings than 

Property Investment or Moving Property Prices

change in real estate

investment (RMB)

change in property prices
change in savings  to GDP

The figure show s the bivariate relationships betw een "social f inancing" (or the money that households and companies get 

from all sources, not just banks) and tw o measures of the  extent to w hich property markets heated up. The first measure 

looks at changes in property prices (w hich w e show  as a jaggy red line to show  no real relationship) and investment in  real 

estate (as the gray dots and line). Social f inancing fell as social f inancing w ent up, w hereas property prices moved to their 

drummer. 

Source: data provided by the China Statistical Office. 

 
 

The best way to model the effect savings have on China’s particular bubble economy consists 

of looking at householders as lenders and focusing on risks to the banking sector. Estimates 

have put the effect of a financial crisis on reduced savings at around 1-2 percent of 

GDP—through losses in shadow banking products which households can not recoup, 

household debt which households cannot repay, and so forth (Valckx et al. 2014; Leigh 2012). 

Even more worrying, we do not know how savings “buffers” might stock out due to debt or 

wealth effects.
42

  

 

Local government 

 

Chinese local governments have increased their debt exposure and remain partially beholden 

to property markets. As shown in figure 58, Chinese provincial governments depend on 

revenue from land sales as “non-tax revenue” and from property taxes. In some areas (like 

Tibet), local governments run large budget deficits, meaning that a large property price 

decline could reduce their ability to pay back loans. As the central government’s and various 

local governments’ indebtedness increases, the prospects of a sovereign debt crisis increases.  

                                                             
40 Chamon and Prasad (2010) find almost 10 years ago that Chinese households used only about 5%-10% of their income on 

housing (loan repayments, maintenance, etc.) and any money taken from savings represented only a tiny fraction of their 

income anyway. We do not dig very deeply into this issue as our objective consists of modelling a Bubble Economy (and not 

guessing exactly how much debt-to-savings contributes to a bubble and the subsequent crisis).  
41 Of the more than 200% of debt-to-GDP, household debt forms less than 10% of that amount. Nevertheless, many 

households lend in China’s shadow banking markets, making any debt crisis likely to affect households on the lender rather 

than borrower side.  
42

 Most of the data in this area involves chasing rumours. Wang (2011) for example provides estimates of household wealth 

difficult to reconcile with data from other sources.  
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Figure 58: Chinese Local Governments’ Increasing Debt Fragilizes the Entire Economy 

  

 

 

What do we know about the way that the accumulation of local government impacts the 

probability of a sovereign default? Government indebtedness represents one of the key 

variables in explaining the onset of sovereign debt crisis—with debt of over 50 percent of 

GDP a warning indicator (Manasse and Roubini 2005).
43

 We also know that banking crises 

generally leads to a sovereign crisis in roughly 30 percent of the cases (Genniaioli et al. 2014). 

If China has a property price-fuelled banking crisis—and given that China’s debt-to-GDP 

ratios enter the danger zone (at roughly 250 percent of GDP)—a sovereign crisis appears 

more and more likely. And markets have started pricing in this risk. Figure 59 shows the 

probability of sovereign default as proxied by yields on credit default swaps.
44

 Markets deem 

China’s default risk roughly three times that of other very large economies like the U.S. and 

UK. Figure 60 shows the costs of these defaults. If China follows the average, 

non-performing loans would increase from around 1 percent to almost 30 percent—a 

positively disastrous outcome for a banking sector the size of China’s. The number of banks 

declines around 20 percent in the three years following the outset of the crisis and the 

government must spend large amounts of national output recapitalizing the banks and getting 

demand running again.  

                                                             
43 In fact we don’t know exactly when sovereign debt leads to crisis. General studies of large economies like Cecchetti 

(2011) find that overall debt levels of around 85% debt-to-GDP comprise growth while Pescatori et al. (2014) fail to find 

such an effect.  
44 Credit default swaps actually represent a form of insurance against bankruptcy-related default. As the probability of a 

default increases, the cost of insurance rises. In theory, their yield tells us about the probability of default of the entity 

insured by these swaps.  
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Figure 59: The Probability of Sovereign Default (as measured by Credit Default Swaps) 

 

 

Figure 60: The Costs of Sovereign Debt Crises 

Crisis type NPL at peak 

(percent bank 

loans) 

Change in number of 

banks (three years 

later) 

Fiscal costs 

(percent GDP) 

Net 

Recapitalisation 

costs 

(percent GDP) 

Banking crisis only 28% -19% 13% 5%  

Banking crisis leading 

to debt crisis 35% -22% 26% 9% 

Source: Laeven and Valencia (2008) 

 

Despite hundreds of dire descriptions of the ghastly impacts of high Chinese local 

government debt levels, few studies have actually attempted to model what might happen if a 

default occurs. Wu (2014) estimates that local government growth starts slowing when 

local government debt reaches about 35 percent of gross provincial product and reaches 

zero when 72 percent.
45

 So far, only Guizhou has reached the slowdown level, with Yunnan, 

Beijing and Hainan approaching this limit. Yet, with debt levels continuing to climb, such 

debt adds to the fragility of economic growth. A banking crisis, rapid property price falls, or a 

stock market crisis could increase the probability of local government default (and/or raise 

their need to accumulate debt more quickly). Other authors support the conclusion that local 

government involvement/participation in real estate investment increases macroeconomic 

fragility. Ang et al. (2015) shows the way that local government bond yields shrink as 

governments and companies sink more money into a province’s real estate sector. Shrinking 

yields mean more money goes into government debt—driving down the “excess yields” 

which are supposed to compensate investors for taking on risky debt. Law and Roache (2015) 

show the extent to which local government-financed real estate suffers from higher default 

rates than other ventures. When local governments engage in funding real estate activity (or 

building via state owned enterprises), default risks go up. Implicit guarantees of these 

investments make these investments more risky—as once funding to support these 

companies runs out, we would expect to see a huge wave of defaults rather than just a 

                                                             
45 We describe their results as gross provincial product rather than the commonly used gross regional product (GRP) to 

make clear that the regions in question refer to Chinese provinces. We confirmed this finding by taking the derivative of his 

regression equation.  
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trickle.  

 

How can we model the way that local government debt contributes to Bubble Economics? 

From a modelling perspective, as local government debt approaches 35 percent of gross 

metropolitan product, we can assume that further increases knock-off GDP growth points 

linearly/continuously until growth stops at around 72 percent of GDP. We can also assume 

that GDP instability increases, as shown in our OECD comparator countries. After that point, 

nothing in China’s recent history or the experience of our OECD comparator countries 

provides any basis for prediction. However, as shown in figure 61, in the period before any 

potential sovereign debt crisis, government spending will likely increase GDP growth 

volatility by up to 1 percent. The figure shows the effect of Chinese government spending in 

the post-Asian Financial Crisis period. Clearly, government spending became the major 

contribution to GDP growth variability in that period. As such, our own model should reflect 

this experience in any government response to crisis.   

 

Figure 61: Factors Contributing to GDP Volatility Figure 52: Government Spending DESTABILISES the Chinese Economy?   
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The figure show s GARCH coefficients for the major components of aggregate demand in China for the periods show n. 

* refers to f ixed capital formation only and ** refers to household consumption only.

Source: Wu and Shea (2011). 

 

 

Stock market channel 

 

What effect will equity markets instability play in China’s Bubble Economics? At the time of 

this writing, the Shanghai stock market had experienced a 300 percent spike and subsequent 

drop—leading many pundits to foresee the beginning of the crisis. Recent theoretical work 

suggests that we would observe such volatility right before a crash. Peng et al. (2009) test the 

extent to which the Chinese stock market causes changes in GDP, and vice versa. They (as 

well as the other authors we review) show that causation runs one way. Changes in Chinese 

GDP affect the stock market. However, changes in the stock market do not affect Chinese real 

GDP. Figure 62 shows the estimated reaction of Chinese GDP to changes in equity valuations. 

The direct effects look remote. Yet, stock market valuations might influence GDP through the 

way they allow institutions like banks to tap resources. As stock prices rise, the value of 

banks’ own equity rises (allowing them to expand lending), as does the value of equity-based 

collateral held on their books. Figure 63 shows the effect of changes in equity prices on GDP 

through their effects on bank balance sheets. To the extent that a booming (or busting) stock 

market affects the availability of credit, stock markets can affect GDP.  
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Figure 62: The Relationship between GDP and the Stock Market in China 

Reaction of Output to a Shock in the Chinese 

Stock Prices 

Reaction of Chinese Stock Prices to a Shock in 

Chinese GDP 

  

The figure shows the impact of a “one unit innovation” in share prices (left-hand side) and output (right-hand 

side). Time series analysis shows—for this study as in the other studies we review for this report—that (Granger) 

causality runs from output to the stock market and not the other way around.  

Source: Peng et al., 2009 

 

Figure 63: Effect of Stock Market Shocks on the Real Economy  

 
 

What about the relationship that interests us most—the way that stock market intermediates 

in the relationship between Chinese property price and GDP growth? Figure 64 shows the 

way that property prices relate to the value of traded shares, after controlling for a range of 

factors which impact on both these variables. As shown, the value of Chinese shares has 

historically risen when property prices fell. Yet, no one could believe that during a crisis, 

Chinese investors would call up their brokers. Indeed, as shown in figure 65, if the experience 

of other large economies serves as a guide, equity markets probably won’t react to any 

potential crisis. Indeed, as shown in figure 66, standard deviations actually fell after the crisis, 

suggesting the post-crisis period represents a time of consolidation.  
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Figure 64: The Relationship between the Value of Shares Traded and Changes in 

Property Prices 

"Real" relationship

y = 0.52x2 - 22.8x + 127     R2 = 0.59

Apparent Relation

y = -1.93x2 + 16.9x + 11     R2 = 0.11-200
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Figure 55: Do Chinese Investors Run to the Stock Market When Property Prices

in the Dumps?  

The figure show s the relationship betw een the change in property prices and the value of shares traded (expressed as a 

percent of GDP). We show  the actual relationship (f itting a line to the data) and the "real relationship" (w here w e plot the 

predicted values of each variable after running them both through the same regression to control for external variables). 

We controlled for annual changes in the follow ing: GDP grow th, government debt, credit to the private sector, gross 

savings, inflation, and real interest rates). 
 

 

Figure 65: Growth rates of Variables Before and After Crisis 
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Figure 56: Little Real Post-Crisis Change in Equities Markets, With INCREASED

Capitalization among OECD Comparators 

The figure show s the 95% confidence intervals of the mean values of each of the indicators show n in the f igure for the years 2000 

to 2014 for the OECD comparators mentioned in our paper. Except for GDP grow th, w e do not observe any statistically signif icant 

differences for these countries as a group.
 

 

Figure 66: Standard Deviations of Variables 

 

 

These data suggest two things about the way we should model Chinese equities markets. First, 

the model would need to explain and possibly even reproduce the patterns we see in the 

OECD comparator countries’ data. GDP growth fell, but variables like market capitalization 

did not. Although, standard deviations did fall. Second, we know that stock market effects 

likely play out through the banking sector. Thus, our specification of credit markets could 
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probably pick up the effects of equities markets—without needing to specify a separate 

structural relationship for stock markets.  

 

A Model of the Bubble Economy with Specific Reference to China and its Results 

 

Previous work on modelling bubbles 

 

Case and Shiller (2004) lies at one end of the spectrum—providing a relatively descriptive 

explanation for bubble formation in the U.S. before the financial crisis even occurred. Kiselev 

and Ryzhik lie at the other end of the spectrum—providing a “simple model for asset price 

formation” (quoting their paper’s title), if you believe that stochastic differential equations 

represent a “simple” model! Glaeser and Nathanson (2014) provide an overview of the 

literature, with a focus on simple models whereby asset prices stray away from their 

fundamental values for rational reasons. Sherbina (2013) also provides a review of the bubble 

literature—showing how prices stray. Liu et al. (2014) come close to our own project by 

explaining the adjustment after the crisis. Order and Lai (2006) also come close to our project, 

by seeing bubbles as the effect of a “regime shift” (also before the U.S.’s own burst scenario).  

Case et al. (2006) foresaw the fallout of a burst scenario in the U.S. context, but explicitly 

avoided the complex task of attempting to quantify the likely post-crisis impacts. Bosworth 

(2015) finds that the U.S.’s own financial crisis changed economic structures sufficiently to 

lower productivity and thus long-term economic growth. Oulton and Sebastiá-Barriel (2013) 

discuss short-term and longer-term effects in the UK. In our report, we focus less on why 

prices diverge (taking these prices diverges as exogenous) and model the effects when 

they do.  

 

The Mathematical and Statistical Problem  

 

Inertia and sudden momentum in property-related assets (physical property and the securities 

tied to it) characterises Bubble Economics. As we highlighted in the first part of our report, 

Bubble Economies experience sudden structural changes and jumps, which make techniques 

like computable stochastic general equilibrium models and other types of such models 

inappropriate (or at least incomplete). Figure 67 illustrates how existing models fail to 

capture the dynamics of Bubble Economies. We illustrate with data showing three sudden 

jumps in property prices—from the clearing of disequilibria in housing prices, falls brought 

about by changing in construction/investment, banking and other markets as structural 

parameters change, and from generalized decreased demand owing to a debt crisis (sovereign 

in the case of China but potentially household or corporate in other countries). Fitting 

relationships between changes in GDP and property prices fail to capture these jumps. Even 

stock-flow models of property markets like Ozbas et al. (2014), which use differential 

equations, remain far too continuous to accurately reflect reality.  
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Figure 67: A Look at Why Bubbles Are So Hard to Measure 
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Figure 58: Why Real Estate-Banking Bubbles Are So Hard to Model

and the Four Effects of the Bubble Economy

"real" relationship

First level: Normal Adjustment 

Property prices respond to supply and demand – w ith limited “autoregressive” change in property prices. Lack of 

controls mean supply meets demand fluidly. 

 

Second level: Wringing Out Disequilibria

 Real estate and property policies generate signif icant disequilibria throughout the economy (usually artif icially high 

prices). Limited speculation drives prices, but partly due to market distortions. 

Third level: Changes in structural parameters

As property prices fall to the extent to imperil f inancial markets, the w ay that savings, investment, consumption, and 

other variables used to correlate w ith each other changes. People don’t use the same

institutions and the “rules of the game” change. 

Fourth level: Twin Buffer Collapse

In the most extreme, the tax base collapses and the government becomes unable to pay debt. Households have 

already used up most of their savings (Greece is a recent example of both). 

For these data (a sample of GDP change and property price change across ALL economies), w e see a pattern of 

"structural breaks" corresponding to the four levels w e describe in this paper. Notice how  linear and even non-linear 

relationship fail to grasp these regime changes. We need an approach based on systemic non-linearities w hich 

allow s us to model the stocks and flow s of parts of the relationship w e have not yet observed (in China). 

curves f itted to only

part of the dataset

 
 

We see the problems of such an approach in our own regressions, as well as the many others 

we surveyed/reviewed for our study. Figure 68 shows the various explanatory variables we 

used to try and explain changes in GDP growth rates (with others shown in the Appendix). As 

shown, the explanatory power of these models remain exceedingly low—often explaining no 

more than 33 percent of the variation of GDP. As we explained, the inherent non-linearities in 

the data make modelling like this impossible. Even regression techniques used by most of the 

studies we have analysed previously would completely fail to estimate the nature of the way 

property prices affect GDP. 
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Figure 68: Regression Results for GDP Growth Rates 

(Differences in natural logs) 

Variables (asterisk for significant) Adjusted 

R2 

OECD Comparators  

Intercept*, Diff LN Price*, Diff LN Govt Debt, Diff LN Credit, Diff LN Savings*, Diff LN 

Money 

0.33 

Intercept, Diff LN Price*, Diff LN Credit Banks, Diff LN Savings*, Diff LN Stocks* 0.28 

Intercept*, Diff LN Price*, Diff LN Govt Debt, Diff LN Credit by Fin Sector, Diff LN 

Savings*, Diff LN Market Cap, Diff LN Money, Diff LN Stocks,  

0.36 

Intercept*, Diff LN Price*, Crisis Dummy, Diff LN Govt Debt*, Diff LN Money,  0.25 

Intercept*, Crisis Dummy, Diff LN Credit, Diff LN Savings*, Diff LN Market Cap, Diff LN 

Price 

0.28 

Intercept*, Crisis Dummy, Diff LN Credit, Diff LN Savings* , Diff LN Market Cap, Diff LN 

Money, Diff LN Price 

0.27 

Intercept, Crisis Dummy, Diff LN Credit by Fin Sector*, Diff LN Savings*, Diff LN Money, 

Diff LN Stocks*, Diff LN Price* 

0.35 

China   

Intercept, LN Credit, LN Savings, LN Money, LN Stocks 0.47 

Intercept*, LN Credit*, LN Savings*, Diff Ln Price, LN Market Cap 0.72 

Diff Ln Price, Change Government debt (percent GDP), CHANGE Domestic credit BY financial 

sector (% of GDP), CHANGE Gross savings (% of GDP), CHANGE Money and quasi money 

(M2) as % of GDP,  

0.42 

Intercept,* Standard Dev PRICE before/after*, Inflation, GDP deflator (annual %)*, 

CHANGE Stocks traded, total value (% of GDP)*, CHANGE Real interest rate (%)* 

0.73 

CHANGE Money and quasi money (M2) as % of GDP, Standard Dev PRICE before/after*, 

CHANGE Stocks traded, total value (% of GDP), CHANGE Market capitalization of listed 

companies (% of GDP) 

0.69 

 

Models of any Bubble Economy need to take interactions between variables into account. 

Figure 69 shows the way that interactions between the variables in our model affect the 

models’ results.
46

 The predictor variables in each equation perform relatively poorly in 

explaining GDP, property price and money growth. However, as we show later in this section, 

combined they make for an excellent basis of explanation and prediction.  

 

                                                             
46 We arrived at this growth rate by Cramer’s Method. We found the determinant of the matrix on the right-hand side of 

Equation (58) as 6.7 which sits on the denominator of the solution. The numerator consists of the determinant of the matrix 

in which the column on the left hand side of the equation serves as the first column in the matrix on the right-hand side. The 

numerator equals 1.7+4gK+21gS. We replace the middle and final column in the matrix by the vector on the left side of the 

equation in order to solve for the other two growth rates. The numerator for each of those expressions comes to 

-8.7gS-2.2gK-0.6 and 1+9gS+5.6gK respectively.  
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Figure 69: The Huge Difference between Normal Regression and Simultaneous 

Equations for OECD Comparator Countries 

Equation 1: SKMpy ggggg 208.49.13.116.1      

Equation 2: SKMyp ggggg 12.031.021.033.002.0     

Equation 3: SKpyM ggggg 04.0116.044.002.0      
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 Savings Capital 

 regression after simultaneous 

equations 

regression after simultaneous 

equations 

Growth rate of output 20 -3.1 4.8 -0.6 

Growth rate of prices 0.12 -1.3 0.31 -0.33 

Growth rate of money -0.04 1.3 1 0.84 

The figure shows the relationship between GDP growth rates, property price growth rates and the growth rates 

of credit and money (M2). For readers able to read the equations above, we show how the relationships above 

(called structural equations) yield very different final results because they depend on each other. The bottom part 

of the figure shows the difference between the way GDP growth (for example) correlates with savings growth in 

simple regression analysis and after solving the endogenous set of equations.  

 

Using such structural models, or systems of equations, we can understand the bubbles better 

than before. However, as we see, these models can not offer an explanation of sudden 

changes in variables like GDP or property prices. They do not take time into account—thus 

do not offer a truly stock-flow view of a Bubble Economy. If we take time and endogeneity 

into account, we can see just how much more accurate our models become. Figure 70 shows 

the results of three equations we put together and solved using a procedure known as systems 

of (first order) differential equations—actually they are difference equations.
47

 If we take the 

law of motion equation for GDP alone, it looks like a straight line. However, if we solve in a 

wider model, we see how GDP can accelerate or decelerate over time.   

 

                                                             
47 The math behind these two concepts is relatively similar. We do not go in-depth into the math here, as readers familiar 

with these concepts will be bored and readers unfamiliar will be terrified.  
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Figure 70: A Stock-Flow Model of Sudden Sharp Declines in the Growth Rate of GDP 

 

 

Even more astoundingly, we observe that fuller models, which consider the role of 

government debt, can exhibit very strange behaviour. Figure 71 shows the equations we 

found using regression analysis, and the results.
48

 As shown, we see the same “crash” that 

we saw in the previous example. However, in this example, we see the solution of these laws 

of motion require a variable outside our model.
49

 This extra variable, which the mechanics of 

mathematic attribute to a variable called “i”, provide for a solution to our problem. Much of 

the math in our analysis does not work without some form of extra variable which helps us 

explain the onset of crises.  

 

                                                             
48 This gives three eigenvalues of 8.4+5.5i, 8.5-5.5i and -0.6 and corresponding eigenvectors of 0.8, 0.33+0.004i, 0.3-0.39i), 

(0.8, 0.33-0.04i, 0.3+0.4i), (-1, -0.02, -0.16).  
49 This solution consists of two parts—an adjustment path and a steady-state (shown in the two bracketed parts of the 

equation). We found the transition path by plugging in numbers from the previous footnote into the standard solution for a 

differential equation. We found the steady-state by taking the inverse of the matrix and multiplying it by the expression on 

the right-most side of equation (62). 
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The figure shows the way that output, prices and credit move in the OECD comparator countries 

over time (and controlling for the crisis so it does not play an undue role in the analysis). Simply on 

its own, output grows over time. Yet, when viewed in the larger system (with housing prices and 

credit), we see a sudden collapse in these growth rates.  
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Figure 71: We Need a Separate Unknown Variable to Explain Why GDP Varies in 

Response to Government Debt 

 

 

We observe a periodicity in the data which points to an unobservable factor in the data. We 

know such a factor exists for three reasons. First, we have already described in the literature 

review the way that “rational expectations” pricing can lead to price cycles over time. Second, 

as we have argued throughout this report, economies witness “structural changes” which 

change the way parameters previously behaved. Third, we know that the five factors we 

previously talked about—banking, savings, government debt, the construction sector (to a 

lesser extent), and the stock market—interact to result in effects which seem to “build up” 

over time.   

 

Looking for a Bubble Risk Factor in Bubble Economies 

 

How can we understand the way GDP reacts to a range of variables? One approach might be 

to model GDP as a function of the usual/known factors and then try to understand how “what 

we don’t know” behaves. By understanding the way property prices and output interacts with 

(to put it simply) what-we-know and what-we-don’t-know, we can better understand how 
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The figure shows the models we set up looking at the way the flows of output, property prices and 

government debt changes as their stocks change. We show the system of equations on the top, the 

matrix representation and the solution below. We show the way output growth “tips” in the upper 

part of the figure and the way such “tipping” leads to regular collapses in GDP growth in the 

autoregressive simulation below.  
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property price changes affect the Bubble Economy. Figure 72 shows the way we have 

constructed two opposite variables: Bubble Risk Factor and Model Factors.  

 

Figure 72: How to Understand the Bubble Risk Factor and the Full Model Proxy in the 

Context of our Model 

 

 

As we describe in the Appendix, we create the Bubble Risk Factor and the Full Model Proxy 

in order to simplify the way we tell our story of Bubble Economics. The Bubble Risk Factor 

consists of a tacit, implicit variable which explains the parts of crises which the variables in 

our full model can not explain. After regressing crises on bank credit, savings rates, 

government debt, and equity prices, we scoop up the remaining variance and put it in a new 

variable. The Full Proxy allows us to depict the way our variables interact with changing 

property prices and GDP growth rates using only one variable. The Full Model Proxy “maps” 

or assigns all the variance in variables in our model, and the variance between these variables, 

into a summary or index variable. Having such a proxy helps simplify our story greatly, as we 

can show the reader only three equations (for output changes, property price changes, and full 

model proxy changes) instead of eight or nine variables if we depicted each variable 

separately.   

 

What do we know about the stocks and flows of these two constructed variables in the last 15 

years? Figure 73 shows the way the Bubble Risk Factor correlates with the growth of credit, 

savings, equity prices, real estate values (by implication), and government debt—through the 

Full Model Proxy we developed to illustrate the way these variables behave. In the U.S., a 

general expansion of these sectors correlates to an increase in our Bubble Risk Factor. As an 

economy that has already experienced a crisis shows, overheating in these sectors leads to 

building risks. In contrast, in China, we observe a decline in Bubble Risk Factor as the 

economy grows and matures. Up until now, a growing and developing economy has reduced 

the potential for crisis. The point remains—what happens when China’s relationship suddenly 

shifts and looks more like the U.S. relationship? 
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Figure 73: The Relationship between Bubble Risk Factors and the Full Model Proxies for 

the U.S. and China 
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Figure 64: The Relationship Between Bubble Risk Factors and Full Model 

Proxies for the US and China

China

USA

The figure show s the relationship betw een the Bubble Risk Factor and the Full Model Proxy for China and the US from 

2000 to 2014. The Bubble Risk Factor represents the residual from a regression looking at the causes of crisis, w hile the 

Full Model Proxy represents the result of multidimensional scaling of the variables in the our model, providing a single 

"measure" of these factors. As China has not yet had a real crisis, its bubble risk factor does not yet "price in" the 

effects of crisis. 
 

 

We actually observe the way that falling prices have reduced Bubble Risk Factors in the 

OECD comparator countries. Figure 74 shows the relationship(s) between the “build up” of 

our Bubble Risk Factor and changes in property prices. At first glance (before controlling for 

factors like the property price crash or the other factors contained in our full model), we see 

that increasing property prices lead to a build up of bubble tensions (unseen factors 

correlating with the onset of a crisis). Yet, once we control for these factors, we observe a 

negative relationship in the data. A “release” (through a sudden decrease in property prices) 

correlates with reduced Bubble Risk Factors. Even though we observe Chinese property 

prices growing quickly, their “equilibrium” level after accounting for crises corresponds 

to roughly a minus 10 to 15 percent change.  

 

Figure 74: The Relationship between Bubble Risk Factor and Changes in Property 

Prices among OECD Comparator Countries 
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Figure 65: Relationship between Bubble Risk Factor and Changes in Property Price Prices

Among OECD Comparator Countries

The figure show s the relationship betw een changes in property prices and a tacit variable constructed to predict 

sharp declines in propety prices. This tacit variable -- a bubble risk factor -- uses a dummy variable as the dependent 

variable (taking a positive value during and after the years of a property price decline) and used changes in GDP, 

central government debt, domestic credit to the private sector, gross savings, inflation, market cap of listed shares and 

money (M2) as regressors. See Appendix for other models w e used. 

"real" relationship

y= 0.03-0.0005x

 

 

In the data, there is a risk that builds up due to momentum (or when markets bid up prices 

outside of supply and demand). We can deduce the size and scale of this factor as a residual 

from other factors in the model. As shown in figure 75, such a Bubble Risk Factor represents 

the part of economic activity not attributable to supply and demand.  
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Figure 75: Could Bubble Economy Need Super-Heated Markets to Stave Off a Crisis? 

 OECD Comparators China 

Output growth -0.13+0.18X -2.2+0.5X 

Property price growth 0.11-0.3X -0.05+0.01X 

Growth of Bubble Risk Factor 24-41X 1084-201X 

The figure shows the solution to the three equation problem whereby the difference in log values of the Full 

Model Proxy (which equals a growth rate) equals a linear combination of the difference in log values between 

output, property prices and the Bubble Risk Factor for the OECD comparators as a group and for China from 

2000 to 2014. The “X” in the figure refers to the growth of the factors in the full model (government debt, etc.) 

 

We see in figure 76 that a model with the Bubble Risk Factor explains cleanly the data, 

whereas in any model without them requires an extra variable to solve. Interestingly, a 

solution in the OECD set of equations comes out at when property prices fall by 2 percent but 

also when an unknown variable falls by 1.7 percent.
50

 Thus, if China becomes like its 

OECD comparators, it would need to see a 15 percent fall in property prices and a 

roughly 7 percent fall in the bubble risk factor in order to experience a recession.  

 

Figure 76: Could OECD Comparators’ Extra-Dimensional Equation Tell Us Something 

about China’s Property Price Bubble? 
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Other evidence points to the existence of factors which regulate the extent of crisis. Figure 76 

repeats the story we told previously about “cycles” in our data and factors which may build 

up over time which we can only observe at irregular, non-linear intervals. The Figure shows 

                                                             
50 We think an imaginary solution pops up in the full model but not in the bubble risk model because the bubble risk model 

includes the missing/unknown variable in the analysis. When we use the full model proxy (and leave out the bubble risk 

factor), the math can solve the problem by pulling in this extra variable. We assume that “complex” solutions—meaning 

solutions requiring a missing variable to solve—point to the existence of our bubble risk factor.   
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the elasticity of GDP growth with respect to property price change (again). However, this 

time, we report the “spectra” (or frequencies present in the data).
51

 Recall from the beginning 

of this section that we argued that the potential for little and big crises exist in all economies, 

we only need to find the extent to which factors leading up to large crises have “built up” in 

the economy. We provide this figure to illustrate the material in the next sub-section. The 

response of Chinese GDP to changes in property prices will depend on the levels and 

rates of change (stocks and flows) of other variables.   

 

Figure 77: Chinese Property Price Growth Elasticity of GDP Growth Points to 

Numerous “Channels” of Potential Change 
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Figure 68: Chinese Property Price Growth Elasticity of GDP Growth Points to Numerous

"Channels" of Potential Change     

The figure show s the w ay that Chinese GDP grow th rates change for a change property price grow th (also know n as 

an elasticity). More interestingly, w e show  patterns in the data know n as "spectra" or frequencies. Taken from the 

science of signal processing, they help us see unobserved factors exercising REGULAR infliuence on a series. We have 

show n how  these peridicities run through our data.  

large change 

"frequencies"

smaller change 

"frequencies"

 

 

What effect will Bubble Economics play in a possible Chinese recession? 

 

Recession in China looks more and more likely as property prices decline more sharply. We 

saw, both in our work and the work of other scholars, that roughly a 10 percent drop in 

property prices leads to a 1 percent drop in GDP growth in “normal times” (using past data to 

predict the future). We also saw that, because income and future expectations of property 

prices can cause “serial correlation” in the data (where prices and GDP growth depends on its 

former self more than supply and demand), that 10 percent drop in prices can reverberate into 

a 7-8 percent decrease in GDP output at the extreme (when prices and GDP radically change 

course). We saw from the OECD comparator countries that structural change can shave 

another 2-3 percent off of GDP growth in the post-crisis period and make GDP change more 

elastic to property price changes. We also saw, in the extreme, a banking/sovereign debt crisis 

can knock off 3-7 percent in GDP growth—depending on the severity of the crisis. 

 

How far do property prices need to fall in order to wipe out GDP growth in our elaborate 

model of China—assuming that China reacts in a way similar to its OECD comparators and 

countries experiencing a banking/sovereign debt crisis? Figure 78 shows the total effect on 

GDP from property price changes and the contribution of each of the non-linearities we 

                                                             
51 To find these frequencies, we fitting a polynomial line of best fit to the data and then took a Fourier transform of that 

polynomial. The resulting output points out “frequencies” in the data, or the extent to which little, frequent changes happen 

in comparison with big, less often changes.   
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described in our report. For low levels of price change, the dynamic, stochastic general 

equilibrium models and even simple linear regression does pretty well at predicting limited 

GDP growth losses. As property price declines come to their historical limits (of around 30 

percent during the Great Recession), we observe enough to knock off much GDP growth. 

Because of the “systemic” approach of our model, not all growth disappears. Indeed, without 

a banking/debt crisis, China would still maintain positive growth rates! At around 40 percent 

property price declines, we observe recession, even without banking/debt crises.  

 

Figure 78: The Effect of Each Bubble Factor on Reducing GDP Growth in China 
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Figure 69: The Effect of Each Bubble Factor on Reducing GDP Growth in China

The figure show s the estimated change in Chinese GDP grow th for a range for property prices changes -- and the 

extent to w hich various factors in our model account for that change. Part of these changes trivally reflect history -- if  

housing prices grew  at 30% w hen GDP grew  at 7%, then negative 30% grow th implies a reduction in GDP by 7%. Yet, 

part relate to the interactions w e have discussed throughout this paper -- and particularly the effects of a debt crisis 

w hen/if it comes. Price declines of 30% or more clearly correspond to the levels at w hich other academics think 

structural change and debt-induced fragility w ill kick-in. 

bubble 

part
recession in China

 

 

In line with our view of Bubble Economics, we see that much of this growth disappears due 

to factors other than historical supply and demand driving the relationship between prices and 

GDP growth in the past. At a 50 percent property price decline, we observe almost 

three-quarters of GDP growth decline driven by factors outside of traditional economic, 

modelling theory. We previously showed how Bubble Risk Factors correlate with property 

prices—and by construction crises themselves. Understanding how these Bubble Risk 

Factors contribute the way property prices and GDP decline interact will remain a key 

challenge in the years ahead!
52

  

 

Our model (systems of equations) certainly account(s) for the non-linearities in the way GDP 

contraction might respond to property price change in China. Figure 79 shows several 

simulations of the way GDP contraction in China might occur—as a 50 percent property 

price decline plays out throughout the crisis. In the early periods, as property prices start 

declining, GDP growth remains healthy. As investors and others expect next years’ property 

prices and output to reflect last years’, we see the increasing role momentum plays in the 

Chinese economy. As property prices and GDP deceleration occurs, new structural 

parameters get swapped in and economic decline continues.
53

 Finally, banking-debt crisis 

                                                             
52 We do not plot any comparisons with our Bubble Risk Factor variable, as we deliberately constructed the variable to pick 

up the unexplained parts of crises.  
53 These data “contain” the effect of GDP governments’ expansionary fiscal and monetary policy to contain the crisis (as 

certainly the crises and changing structural parameters would have changed far more significantly without a government 

response). Since we can not observe the counter-factual (no government intervention) AND we assume the Chinese 
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simply lops off 2-3 percent of GDP growth, depending on the severity of the crisis underway. 

We keep the intrinsic variability in the original data (using GARCH methods) so we do not 

get single, deterministic lines. Notice, we have four “frequencies” of crisis in this data, 

from smaller oscillations to large-scale full blown banking-debt crisis.  

 

Figure 79: The Slippery Slope toward GDP Decline Paved with Non-Linearities 
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Figure 70: The Slippery Slope Toward GDP Decline Paved with Non-Linearities  

bubble economics part
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The figure show s the expected evolution of GDP as a 50% decline in property prices w orks its w ay through the system. 

After "normal" adjustment, w e observe serial correlation "in reverse" betw een property prices and GDP as disequilibrium 

gets w rung out of the system. Structural change occurs, as Chinese parameters change in the same w ay that OECD 

comparator structural parameters changed and finally comes the debt crisis -- cutting 2%-3% of GDP. 

 

 

The problem with modelling a Bubble Economy lies in the fact that sudden collapses in 

output can occur as either “extreme events” or as the natural outcome of the non-linearities 

we have been discussing so far. Figure 80 for example, shows the results of several 

simulations looking at the way we can see a rapid change in the way we showed above. For 

the red line, we simply shoved our variable measuring Chinese GDP growth elasticity with 

respect to property price change into a fat-tailed distribution (the one it actually comes from) 

and looked for cases of sudden spiking or collapse. In the other two cases, we used the 

non-linearities we found in the data to look for times which the elasticity changed suddenly 

of its own accord. Empirically speaking, we can not detect when a structural non-linearity 

causes radical change, as opposed to a black swan risk coming true.   

 

Figure 80: Impossible to Know if Collapse Results from Random Outcome or Structure 

Nature of Relationship 
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Figure 71: Impossible to Know if Collapse Results from Random Outcome or

Structural Nature of Relationship

The figure show s the forecast elasticity of Chinese GDP w ith respect to property price elasticity using the past 15 years 

data to estimate future relationships. The heavy red line show s the w ay this elasticity changes if such an elasticity is 

distributed according to a heavy-tail normal distribution know n as the Slash Distribution (the best f itting one). The tw o 

black lines show  how  this elasticity changes using the f irst-order difference equation of best f it. In both cases, w e 

observe sudden drops in this elasticity (w e don't show  the simulations w ith the sharp upw ard peaks). 

 
 

                                                                                                                                                                                              
authorities would react similarly, we can only assume that structural change in China would occur similarly to that in the 

OECD comparator countries we used.  
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What happens to credit, savings, and the other variables in our model? After all, most 

economists spend all their time trying to figure out questions like this. We hope we convinced 

you that the values of these variables do not matter so much. Various configurations of the 

variables shown in the model can lead to building up bubble (and thus crisis) pressures. As 

shown in figure 81, solving “backwards” to calculate these variables represents little real 

problem.
54

 The figure combines Figure 68 and Figure 69 to show how changing property 

prices might filter through the Chinese economy. So we do not make an already over 100 

page report longer, we leave these values unreported. The main challenge focuses on the 

way that the values in the Full Model contribute to the growth in Bubble Risk Factor 

which explains crises.    

 

Figure 81: The Way Structural Variables in Our Model “Flip” as the Crisis Occurs 
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Figure 72: Way Structural Variables in Our Model "Flip" as Crisis Occurs 
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As change in property prices occurs, bubble risk factors "discharge" -- as China's structures react more 

like the OECD comparators and less l ike their own historical values.  Because each value of the Full 

Model Proxy corresponds to five numbers tell  us the value of credit, savings and so forth, each fall  in 

property prices corresponds to a change in our model parameters and values. It is trival math to show 

these new values (which we do not do, as anything can really happen in a crisis!)

 

 

 

Conclusions 

 

What does history teach us about the way property crises become financial—and eventually 

economic—crises? What do these lessons mean for Mainland China? In this report, we have 

                                                             
54 Each value of the Full Model Proxy corresponds (in theory) to a vector, or set, of five values for bank credit, construction 

production, savings-to-GDP, equity values and government borrowing.  
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provided an international, comparative, empirical look at the relationship between financial 

crises and real estate development with a focus on Japan, Hong Kong (as a representative or 

proxy of Southeast Asia in financial crisis in 1990s), the U.S., and China. We looked at the 

way nine variables related to real estate and financial sector development change during a 

crisis. We then discussed the ways real estate crises develop into financial crises (considering 

that most recent financial crises actually trace their origins to real estate bubbles). We 

summarized the similarities and differences in major crises around the world from 1980 to 

2013, demonstrating the linkages between real estate bubbles and financial crises. We also 

explored the deep-seated underlying economic causes of these crises.  

 

We looked at China’s current economic situation, its ongoing leveraging economy, and 

identified potential threats (housing and land price drop) to the country's economic 

development by comparing its current situation with other countries’ historical experiences. 

The historical comparison in nine different variables between China and Japan, Hong Kong 

and the U.S. before and after their recent real estate bubble burst indicates that China’s 

current situation is extremely alarming. The risk factors behind China’s current property asset 

bubble, as evidenced by the nine variables/indicators, has surpassed those economies at their 

historical heights (before their crash). Particularly, risks pointed to by indicators like M2 

supplies, housing inventories, vacancy rates, various debts (of local governments, developers 

and enterprises) and bank assets (bank lending), are still mounting.   

 

In theory, given our analysis above, China should have already experienced a real estate cum 

financial crisis. China’s market savvy, rule of law, level of integrity in market operations and 

so forth should have made China exceedingly susceptible to a crisis. However, Chinese 

characteristic of the system and the government’s strong control over Chinese markets has 

appeared to stave off such a crisis—at least as long as the government has the resources to 

apply anti-crisis palliatives. This report further analyses the fundamental causes and 

underlying mechanisms driving China’s resilience to financial collapse, despite high debt 

levels and excessively high property prices. China’s land driven development model (as 

depicted in figure 25 and 26) drives excessive financial and property market leverage. The 

system remains stable because of the state’s strong control over land (as de facto landlord of 

all kinds of urban land developments) and its monopoly powers of land supply (through its 

power to release property from land banks). State-ownership of much of the banking system 

also keeps the larger property-financial system stable. China’s banks provide leverage for 

property investing (and thus other kinds of investing using property as collateral). Underlying 

factors, as shown through international comparisons of nine variables, portray a system ready 

to collapse. The Chinese government’s power over banking sectors and property markets 

though have provided, and will likely continue to provide, stability which a decentralized 

system could not possess. Nevertheless, the government must adopt fundamental reforms in 

order to remove the underlying economic forces militating for the bursting of China’s 

property and asset price bubble—and the subsequent hard landing ahead.  

 

Our second part of quantitative analysis focuses on developing a stock-flow model of the 

Chinese property markets and financial markets which could predict the onset of a 
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macroeconomic crisis. We particularly looked at five transmission mechanisms or ways that 

exogenous shocks to property prices could translate into changes in GDP growth rates. These 

mechanisms include effects in banking, sovereign debt, household savings, construction 

equity and other markets. We also showed how a country’s structural parameters (like the 

way household savings for example respond to changes in housing prices) change during a 

rapid or sudden non-linear change in property prices. We showed how such a conception 

could “fix” many of the existing studies, and explain past data without necessarily using past 

data to calibrate the model (and thus saving the model from the dreaded Lucas Critique).  

 

The stock-flow model provides a rigorous framework for the qualitative overview provided in 

the first part of the report. As such, the model and its results simply deepen the previous 

analysis, allowing economists and policymakers to make actual predictions based on data. 

The model contributes to academic study and policy-making by providing an empirical basis 

for the moniker “Bubble Economics”—an exciting potential addition to the field of 

economics, but vacuous without hard data and rigorous modelling. The report also concretely 

uses advanced mathematics developed by economists over the past 30 years (particularly in 

systems of dynamic equations and semi-chaotic systems). Many of these previous advances 

have remained theoretical, developing economists’ intuitions rather than serving as a set of 

usable tools. For policymakers, we provided a graph showing the impact of exogenous 

changes in property prices to changes in Chinese GDP and showed that roughly a 30 percent 

drop in property prices would cause recession in China. 

 

After all these analyses, we would like to conclude this research report with three possible 

outcomes waiting for China’s real estate market. The first outcome consists of the bursting of 

the property bubble, with housing and land price catastrophe drop, wide-spread debt defaults 

and bank insolvency (as mortgages go unpaid and property prices fail to provide sufficient 

collateral) and a general financial and economic crisis (a perfect picture/cycle illustrated in 

figure 24). Such an eventuality, assuming the government does not have the resources needed 

to prevent or soften such as eventuality, represents the typical “hard landing” scenario. The 

second possible outcome, and probably the most probable, consists of economic changes 

similar to Japan’s in the post-asset-bubble period. Although Japan’s economy did not 

experience a hard landing, its economy has dragged on in long term recession, which two 

decades have failed to overcome. With its slowing GDP growth rate, Mainland China faces a 

pivotal moment, where GDP growth many not provide sufficient stimulus to property and 

loan demand to keep the bubble inflated. The third way out would be diversification of 

government finance and a move away from “land-leverage” and “mortgaged property 

development” mode of development. Internationalization of the renminbi (RMB) may also 

help to direct demand and domestic investment opportunities away from property (Chen, 

Wang, and Yang 2005). Once property no longer serves as a lightning rod for consumption 

and investment, the probability of severe crisis will decline. Regardless of which scenario 

plays out, government policy should reduce incentives which drive property prices away 

from their fundamental value. In other words, the best market situation comprises one 

without property-debt price bubbles. 
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Of these three scenarios, the second scenario looks the most likely. We sincerely hope for the 

third outcome. In that outcome, the Party and its emerging private sector leaders can 

successfully transform its land-focused model of development and deflate the property/asset 

price bubbles inflating over the past 30 years of rapid development. Yet, we worry about the 

first scenario—a particularly dangerous and imminent scenario right now. Analysts like 

Crowe et al. (2013) find that about 90 percent of countries experiencing real estate and credit 

booms end up with economic crises. China probably won’t beat the odds. Recent 

macroeconomic events will likely chill demand for real estate in the short-term. The U.S. 

Federal Reserve has already started to hike interest rates (by 0.25 percent at the time of this 

writing). Capital also continues to flow out of China (since 2014). In the second scenario, 

China’s experience will look little different from its peers. If the nine variables we showed in 

this report point to the alarming possibility of crisis, they will likely show the slow and 

sustained recovery exhibited by its peers like Japan, Hong Kong, and the U.S. We particularly 

drew parallels between modern-day China and the pre-asset bubble period in Japan. These 

two experiences resemble each other in many ways—and such resemblance should sound a 

clear warning to China’s policymakers. 

 

The government should focus on two main priorities. First, the government should maintain 

the stability of housing prices to boost effective demand for housing in the short term (and 

land prices and demand in the longer term). In other words, the government should not allow 

the scenario depicted in Figure 24 to come to pass. Second, as a long term and far-reaching 

remedy, the government should fundamentally change its land-based, real estate and 

infrastructure-centered, investment-driven, state-led growth model. Such fundamental change 

should start with ground-breaking land reform (which changes the scenarios shown in figure 

25 and figure 26). Many great economic reforms started with seemingly basic land reform. 
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