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Abstract

During the past three decades, the housing market in China has transformed from an

employer-based public housing system to a private market. This transformation has been

carried out in a gradual approach since 1978. It was then terminated by a radical reform

in 1998, which suddenly prohibits the provision of public housing. This paper studies how

the 1998 reform and the resulting rapid housing price growth contribute to China’s economic

imbalance by significantly raising the saving rates of urban households. It has three sets

of main results. First, urban households raise their saving rate by 1.4 percent shortly after

the 1998 reform. Particularly, difference-in-difference estimations show that households with

state-owned enterprise members and live in houses of poor conditions save 1.7 percent more

than other groups of households. Second, the implementation of the 1998 reform has large

regional variations. Cities with even rapid privatization are associated with higher household

saving rates during the reform period and higher housing price growth after the reform

period. Third, higher housing prices impose a larger financial burden on urban households

and encourage them to save more.
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1 Introduction

What role should the government play in the housing market? Should governments build and

provide public housing for low-income households? Despite their importance, these questions

are still theoretically controversial; they are also hard to answer empirically, largely because

prevalent policy variations that are essential to identify the effects of housing policies are usually

lacking. This paper reviews the nation wide housing reforms in China during the past three

decades , especially the rapid urban housing privatization policy of 1998. It highlights the major

consequence of the policy; examines the rapid increase of household savings, which contributes

to China’s significant economic imbalance; and touches on the government’s recently resumed

efforts in public housing provision to boost household consumptions. By analyzing the causes

and consequences of Chinese governments’ several dramatic changes in their attitude on public

housing provision, we hope to contribute to the debates regarding whether and how governments

should participate in the housing market.

The dramatic housing price appreciation in China in the past decade is receiving great

attention recently (Fang et al. [2015] and Wu et al. [2015]). However, an overlooked fact of China’s

housing market is that it is young and did not even exist until the middle of the 1990s. Before

China’s economic reforms in 1978, the majority of urban residents were employed in state-owned

enterprises and lived in state-owned public housing units. These housing units were allocated,

usually for free or at highly subsidized prices, to state employees as in-kind compensations. In

the past three decades, this public housing system has experienced a dramatic transformation

and has gradually been replaced by a private housing market. Beginning in 1978, the central

government cautiously began a series of housing reforms and carried out various experiments to

commercialize the existing urban housing stocks. This progressive mode ended in 1998 by a racial

reform that completely terminated the allocation of public housing from employers to employees.

This policy accelerated China’s housing reform and symbolized the end of the public housing

system. Despite some early resistance and setbacks, China has finally established the market

mechanism in both housing production and housing consumption. Although the literature

provides a detailed description of the 1998 reform, little is known about the consequences of

the reform outside of the housing market. To our knowledge, this paper is the first one that links

the reform with urban household saving rates.

We find that the dramatic changes in the housing market from the 1998 reform have been
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accomplished by a high and rising household saving rate. As showed in Figure 1, the aggregate

saving rate increased from 36 precent in 1992 to 50 percent in 2009. In recent years, China’s saving

rate is not only higher than in developed countries, but also higher than in countries that are at

a similar stage of development, such as Brazil and India,1 as well as those with a similar culture,

such as Japan and South Korea. Table 1 compares the saving rate of China with several other

major economies. The high and rising saving rate of China seems puzzling because it cannot be

explained by standard consumption-saving theories.

This paper provides a new explanation for this saving rate puzzle. Compared with the

existing literature, we highlight the important role of the 1998 urban housing reform in

determining the household saving rate. This reform has substantially changed saving patterns

of urban residents in the short the long run. First, it changed how urban residents get access

to housing services. Instead of waiting for an assignment from their employers, households

purchase houses from the market. Therefore those household that desire to improve their living

conditions have incentives to save for future housing expenditure. This saving motive would be

reasonably strong considering China had not yet established a mature mortgage market at that

time. The abolishment of the urban public housing carried unequal treatment. Households that

already occupied public houses of good condition could continue enjoying this benefit by staying

in and purchasing that house at subsidized prices. Households that had not been assigned public

housing of decent condition from the old system then had strong housing demand. This demand

could no longer be met by their employers and caused households to raise their saving. This

policy change not only released the housing demand that had long been depressed, but also

imposed a sudden negative wealth shock to households that live in houses of poor condition.

Thus, one should expect households living in houses of poor condition to save more after the

1998 reform than households already living in houses of good condition.

Second, throughout the housing reform, the Chinese government adopted a decentralized

approach in which the central government laid out the framework of housing reform, and

local governments implemented specific programs (Huang [2004]). As a result, there has been

considerable local variation in the pace and degree of the reform (Wang et al. [2005]). The 1998

reform follows the same pattern. It was officially enacted by the central government in 1998, but

local government took different paces to implement this reform. This allow us to identify the

1According to data from the World Bank, in 2011, the gross saving rate as a percentage of gross domestic product

in China, Brazil, and India was 66 percent, 40 percent, and 43 percent, respectively.
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effect of the reform pace on household saving rates at the city level. Cities that underwent rapid

housing reforms were expected to experience more significant increases in household saving

rates.

Apart from the immediate effects on household saving rates, we find that the 1998 reform

also has long-term effects on the local housing price. Cities with rapid reforms have a larger

housing demand. Given that the housing supply is limited because the government implements

rigorous control on the land supply and because of the relatively slow housing construction, the

housing demand continually boosts housing prices and causes severe affordability problems

in some cities. A higher housing price generates a larger financial burden for households

with limited income and requires them to raise saving rates to become homeowners. Facing

the soaring housing price, urban residents who want to purchase houses have to substantially

raise their saving rates. This issue is especially true since the mortgage market in China is not

well developed and a large down payment is commonly required from financial institutions.

According to Fang et al. [2015], the price-to-income ratio is around eight in large cities; this

means households are paying eight times their annual disposable income to buy homes. If they

make a down payment of 40 percent with a modest mortgage rate of 6 percent, buying a house

would require them to save 3.2 times the annual household income to make the down payment

and another 45 percent of its annual income to pay the mortgage loan. Therefore, households

living in cities with rapid housing market reforms face a higher housing price and, therefore,

a larger increase in the saving rates. In brief, rapid housing market privatization, limited land

supply, and undeveloped financial markets collectively push up the saving rates of Chinese urban

households. To our knowledge, this paper is the first one that explores the effects of housing

reform on household saving rates.

The data we use come from the Urban Household Surveys (UHS) from 1992-2009. Because

of its unique richness on consumption ,income, and residential condition, the UHS makes it

possible to study the short- and long-term effects of housing reform on household saving rates

from three perspectives. We first assume that this policy was implemented equally in all cities in

1998. Compared to the saving rate before the 1998 reform, urban households raise their average

annual saving rate by 1.4 percent. Particularly, difference-in-difference estimations show that

households living in houses of poor condition and with family members employed by the state-

owned enterprises (SOEs) were more likely to raise saving rates after 1998 than other households.

Then we exploit the city-level variations of the pace of the 1998 reform. Cross-section estimations
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show that cities with rapid privatization were associated with higher household saving rates

during the reform period (1998-2001) and higher housing price growth after the reform period

(2001-2009). Finally, using the pace of reform as the instrumental variable for the housing price,

we find that higher housing prices raise urban households saving rate by 2.15 percent.

The rest of the paper is structured as follows. Section 2 reviews the literature. Section 3

documents the process of urban housing reforms in history and the development of the housing

market in today’s China. Section 4 outlines the potential mechanisms of how the reforms affect

households’ savings. Sections 5 describes the UHS data. Sections 6-8 present empirical strategies

and the results. I conclude with section 9.

2 Literature Review

2.1 Housing Reform and Housing Price in China

Most previous studies on China’s urban housing system and reforms mainly provide general

introductions and the analysis stays at the descriptive level ( Chen [1996, 1998], Wang and Murie

[1996, 2000] ). Although the impacts of the housing reform on homeownership choice and on

the developments of the private housing market are studied by some papers(Fu et al. [2000],

Huang and Clark [2002]), implications of the housing reform on many other perspectives of the

economy is much less studied. To our best knowledge, only two papers have studied effects

of the housing reform on households’ behaviors outside of the housing market, both of which

focus on labor market outcomes. The first is Wang [2012] which studies the effect of housing

reform on job mobility and entrepreneurship. The second is Iyer et al. [2009] which examines

the effects of city-specific timing of the reform on labor mobility. Both papers make use of the

1994 reform when property rights began transferring from the state to individuals by allowing

state employees to purchase their current housing units at the national level. Different from

those papers, this paper emphasizes the effects of the 1998 reform when state employers were

no longer allowed to provide welfare housing for their employees. Instead of labor mobility, we

focus on the effects of the housing reform on household saving rates.

This paper is also related to a growing literature that studies the dynamics of housing prices

in China. Most studies in this field are trying to find the fundamental reasons behind the growth

of housing prices (Wang and Zhang [2014], Fang et al. [2015], and Wu et al. [2015] ). This paper

complements the literature by linking the city-level variation in the pace of the housing reform
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with local housing prices, and by studying the impact of the high housing price on household

saving rates.

2.2 Saving rate in China

With regard to China’s household consumption and savings, there are many explanations that

have been put forth in the existing literature. The first is based on the life-cycle theory (Ando

and Modigliani [1963]). The life cycle theory is widely found to be an important determinant of

household consumption behavior. Modigliani and Cao [2004] argue that the rising share of the

labor force in China’s population has driven up the savings ratio. However, Chamon and Prasad

[2010] find this explanation to be inconsistent with the profile of consumption and savings at the

household level in China: older people save more than middle-aged people. They also found

that the savings ratios increased across all demographic groups during 1995-2005. Furthermore,

Kraay [2000] finds that the life-cycle theory cannot explain the declining consumption ratio

in aggregate-level data. The second explanation is based on liquidity constraints (e.g.,Kuijs

[2005]; Aziz and Cui [2007]). These researchers argue that the underdevelopment of China’s

financial market has forced households and companies to save more and has led to a lower

consumption ratio. Nevertheless, the efficiency of China’s financial markets is improving as

time goes by, while the household consumption ratio is still declining. This suggests that the

level of financial market development is, at most, a minor factor in regard to China’s household

consumption. The third explanation is based on the precautionary savings theory (e.g., Meng

[2003]; Blanchard and Giavazzi [2006]; Giles and Yoo [2007]; Chamon and Prasad [2010]; Liu et al.

[2014] ), which argues that China’s pension, health care, education, and housing system reforms

have increased the uncertainty of household income and expenditure, and consequently, have

increased household saving. We believe that precautionary saving is an important perspective

for explaining China’s low level of household consumption; however, recent social safety net

reforms and the increasingly wide coverage of pensions and health care has not led to a

significant rise in China’s household consumption. Such a gap calls for further explorations

of how the precautionary saving mechanism works with China’s institutional background and

on the effective policies targeting it.

Although housing has been mentioned as a potential factor that would affect household

saving, few papers have directly studied the effect of the housing market on household saving.

Chamon and Prasad [2010] find that the saving rate is higher for young and old households
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than for the middle-aged households. This finding is consistent with the story that young

and old households are more likely to save for purchase a house (for themselves or for their

adult children). Our paper follows Chamon and Prasad [2010] and provides more detailed

and solid evidence on the linage between housing and household saving. Our explanation is

also closely related with Wei and Zhang [2011] who argues that, as China experiences a rising

sex ratio imbalance, the increased competition in the marriage market has encouraged Chinese

people, especially parents with a son, to postpone consumption in favor of wealth accumulation

to increase the competitiveness of their son. This argument emphasizes the important role of

the privatized housing market in reshaping household living arrangements and in changing the

whole society’s attitude towards marriage. Both factors contribute to the growth in the household

saving rate.

3 Institutional Background

3.1 China’s Urban Housing Reform in History

Although China’s housing market is huge, it is still young and did not even exist until the

middle of the 1990s. This section reviews the history of China’s housing market before and

during the 1998 reform and explains how historical factors may affect the development of the

current housing market.

Upon taking control in 1949, the Communist Party established a system that guaranteed jobs

and houses for all urban workers. Under this system, the majority of urban residents were

employed in state-owned enterprises and lived in state-owned housing units. These housing

units were allocated, usually free or at a highly subsidized price, to state employees as a form

of in-kind compensation. Because the nominal rent collected did not even cover the cost of basic

maintenance, there was little incentive for housing investment and improvement. As a result,

China experienced continuously deteriorating urban living conditions and a widespread housing

shortage under the old system.2 For years, the majority of urban residents had to live in shared

dormitories, which are usually small and lack necessary facilities, before moving into houses with

better living conditions. This scheme of housing allocation not only largely depressed housing

consumption and generated serious complains from the public, but also caused a big financial

2The per capita living space, for example, declined from 4.5 square meters in the early 1950s to 3.6 square meters

in the late 1970s .
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burden for the central government.3 In the late 1970s, these problems had become very serious

and forced the government to reform the old system.

In the early stages of urban housing reforms (1979-1988), the government took a gradual

approach. A series of reforms were implemented in certain selected cities. Those reforms

included raising rents and promoting sales of public housing (Wang and Murie [2000]). In

1988, the central government developed plans to carry out nationwide housing reforms, which,

however, were interrupted in 1989 by economic and political problems.4 The actual national-level

housing reform began in 1991, which allowed public housing units throughout the country to be

sold to their current tenants. In 1994, the central government established a more comprehensive

framework from both demand and supply sides, intending to facilitate the privatization of

housing stocks. On the demand side, the 1994 reform provided two different arrangements for

the purchase of public housing. Households could pay the market price and have full property

rights, including the right to resell on the open market, or they could pay the subsidized price

and have partial property rights in which restrictions on the resale of the house are imposed. To

be more specific, houses with partial property rights have to wait five years for resale and have

to share the profits from the sale with their work units. On the supply side, the construction

of commodity houses and the development of the real estate industry were allowed and were

gradually expanded.5

Clearly, the overall objective behind the 1994 reforms was to establish a functional housing

market so that families could purchase housing directly from the market and so work units

would be relieved of their housing responsibility. Unfortunately, this did not happen easily.

Immediately after the 1994 reform, the country saw rapid growth in the professional housing

development industry and an unprecedented housing construction boom. Yet, instead of being

sold to individual urban households, most of the housing units were purchased by work units,

which then resold them at deeply discounted prices to their employees (Wang and Murie [1996]).

Since many of the work units were state-owned and were not subject to hard budget constraints,

their purchase behaviors significantly distorted the emerging housing market.

3As summarized in Wang and Murie [1999], state-owned housing had other problems including poor management

and corruption with the distribution.
4Tiananmen Square protests.
5While the state owned all the land during this period, private-sector firms purchased land use rights for 70 years.

Land use rights include the right to participate in secondary markets and to rent out the use of the land to others.

The initial prices were set by public tender, auction, or negotiation. See Lin and Ho [2003]for more details on land use

rights.
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In 1998, to speed up the urban housing reform and to encourage the participation of

individuals in the housing market, the central government decided to completely abolish6 the

public housing system. Work units were prohibited to build or provide housing units for their

employees. Urban employees had either to buy the sitting public housing from their work units

or to purchase commercial houses from the market. In the meantime, the government further

increased the rents of public housing to make them less attractive and to set up a new housing

finance system to help individuals obtain mortgages. The 1998 reform marked the turning point

of China’s housing reform. Shortly after it was implemented, China finally established the market

mechanism in both housing production and housing consumption. By 2002,7 this reform had

been implemented in most cities and more than 80 percent of public housing had been sold

to individuals (Wang and Murie [2000]). Since 2002, private market housing transactions have

become more and more prevalent for Chinese households.

The housing reforms, especially reforms in the 1990s, have encouraged homeownership and

have transformed China into a country with one of the highest rates of homeownership in

the world. Table 2 summarizes the year-over-year trend of different types of home ownership

status between 1992 and 2009 based on the UHS. In 1992, approximately 85.4 percent of urban

households in China were renting state-owned public housing; this proportion declines to 43.0

percent in 1998 and further to 5.9 percent in 2009. However, the proportion of households who

live in owned houses8 increases from 14.5 percent in 1992 to 57.0 percent in 1998 and further to

90.0 percent in 2009.

Along with the housing stock privatization, the living conditions of the majority of house-

holds have also been dramatically improved. Our data provides comprehensive information on

the living conditions obtained by urban households, including the total floor area, number of

bedrooms, individual bathroom or kitchen, types of water supply, heating system, and cooking

fuel. This information makes it possible to describe the living conditions of urban households

from three perspectives. First, column(1) of Table 3 displays the increase of floor area by the

ownership status over the years. It shows that the floor area has increased from 13 square meters

in 1992 to 32 square meters in 2009.

6Some SOEs offered monetary compensation to employees not living in public housing at the time of the reform to

offset the associated loss for workers who were on the waiting list for public housing allocations. However, evidence

suggests that this compensation was not universal and its effect was limited.
7After 2002, reforms in the housing sector have been focused on developing and regulating the housing loan

market.
8Owned houses included household with full property rights and those with partial property rights.
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Obviously, unit size is just one measure of housing quality. By looking at the various types

of housing structures, we can divide housing stocks into the following: single family house,

one-bedroom apartment, two-bedroom apartment, three-bedroom apartment, four-bedroom

apartment and collective dormitory. Young state employees normally lived in the collective

dormitories in which they usually had to share the bathroom or kitchen with others for years

before having the chance to move into apartments with better living conditions. Single-family

houses were not common and were usually reserved for high-status employees. Columns (2)-(6)

of Table 3 show the change of housing structures over the years. In 1992, 40.8 percent urban

households lived in the collective dormitories; this proportion decreased to 26 percent in 1998

and further to 11 percent in 2009. Also in 1992, 57 percent of urban households lived in condos;

this proportion increased to 72 percent in 1998 and further to 83 percent in 2009.

Finally, we measure living conditions by facilities in the house: bathroom condition, water

supply, heating system, and cooking fuel. Table 4 shows the improvement of housing conditions

over the years. A larger value corresponds with better living conditions. For example,

bathroom condition is coded as “no bathroom=1,”“shared bathroom=2,”“own bathroom without

shower=3,” and “own bathroom with shower=4.”9 It shows that only after 2002 did the average

housing quality begin to improve. This largely reflects that housing stock of good condition is

not available until 2002, when new construction begun to appear in the market on large scale.

Table 5 reports the housing conditions by housing structure. It shows that the living conditions

of condos are much better than that of collective dormitories.

One important feature of this reform is that its implementation had large geographic

variation. This variation was allowed and encouraged by the central government, considering

the large differences in both social and economic situations across different places.10 To measure

the pace of the 1998 reform at the city level, we calculate the increase of the proportion of private

housing 11among urban household between 1998 and 2002. The idea is that places with rapid

reform should experience a larger increases in private housing. Table 6 illustrates the variation of

the pace of the 1998 reform at the province level. It shows that the proportion of private housing

increase most rapidly in Guangdong and Shandong Provinces, which are both in China’s coastal

9Water supply is coded as “river water=1,”“shared running water=2,” and “own running water=3”; heating system

is coded as “no heating system=1,”“stove and heated kang=2,”“heater=3,” and “air condition=4”; cooking fuel is

coded as “no cooking fuel=1,”“coal=2,”“liquefied petroleum gas=3,” and “pipeline gas=4.”
10Often, China’s central government sets the guidelines and provides only very limited resources, and local

governments are asked to pay for most of the costs involved in the reform.
11The minus of the decrease of the proportion of public housing.
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areas, while less rapidly in Shanxi Province, which is located in hinterland China.

Around 1998, several other economic reforms were taking place in China. The most important

one is the SOE reform, which led to a large-scale layoff of SOE employees. We are interested

in learning the relationship between the two reforms at the city level. Particularly, if cities

experienced rapid housing and SOE reforms at the same time, one should be concerned that

the changes of household saving rates associated with the housing reform were actually caused

by the SOE reform, because the SOE reform may confound our major results(Liu et al. [2014]). To

distinguish the two reforms, Table 6 illustrates the pace of the SOE reform at the province level.

We measure the pace of the SOE reform by the decline of the population of SOE employees.

It shows that Zhejiang and Sichuan Provinces has the most rapid SOE reform, while Gansu

Province has the most moderate SOE reform. The correlation between the housing reform and

the SOE reform is 0.0674 at the city level and is only significant at 5 percent. These results

indicate that though correlated, the 1998 housing reform and the SOE reform were carried out

with considerable different paces at the local level.

3.2 China’s Housing Market Today

In addition to being a relatively young market, China’s housing market today has three unique

characteristics. First, the housing finance market is not mature. Individual mortgage lending by

formal banking institutions is less common and usually imposes stricter borrowing requirements,

including higher downpayments12 and interest rates in China are typically higher than in other

developed countries, such as the United States. In the meantime, the financial market doesn’t

provide products to refinance housing assets, which means those assets are less liquid than those

in developed countries. The imperfect mortgage market implies that China’s households on

average carry less debt and have to accumulate substantial wealth before purchasing houses.

Second, the development of the housing market was accompanied by a nationwide urbaniza-

tion with rural migrants moving into urban areas, especially into the first- and second-tier cities.

Between 1996 and 2005, the urban population increased by about 50 percent from 373 million to

562 million. The strong urbanization trend and the growth of the urban population contribute to

a large growth in the housing demand in major cities.13

12Banks usually require at least 30 percent down-payment qualifying for a mortgage. Because there is no mortgage

insurance, applicants usually must pay the down-payment in full amount.
13Historically, the inter-province migration in China is largely regulated by the household registration system

(hukou). Under this system, households must have official registration to live in a specific city and to have access to
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Those two factors have largely affected the demand side of the housing market, but the

supply side of the Chinese housing market also has some unique features, especially regarding

the role of the government has played. Housing supply is different from U.S. cities where the

housing supply is often determined by landscape and local land regulations(Saiz [2010]), and is

determined by the building land that is supplied and sold by local governments because land

is legally owned by the state and controlled by the local governments. Land sale revenues have

contributed to a substantial fraction of local governments’ fiscal budget (almost 50 percent in

some cities). Under this “land finance” system, local governments have a strong incentive to

push up land prices through limiting land supply. From 2002 to 2009, even though the rapid

urbanization generated rapid growth of the housing demand, the areas of land purchased by

real estate developers increased relatively slow or even experienced slight downturn in some

years.

Although pushing up land prices will not help improve the local governments’ long-term

revenue (Shao’an [2000]), in the institutional context of fiscal decentralization, local government

officials, with relatively short-terms, would have no incentive to change the current financial

structure and, therefore, the land supply mechanism. Thus, to lower housing prices and to

reduce household saving rates induced by the high financial burden, local governments have to

find a way to reduce their land fiscal dependence and to supply land more effectively. This area

worth further study.

4 Conceptual Theory and Hypothesis

Considering the distinct characteristics of the Chinese housing market, the 1998 urban housing

reform is likely to affect household saving behavior through three main channels in the short and

long term. First, it changes the main method of how urban residents acquire housing services.

Instead of waiting for the allocation from their employers, households that desire to improve

their living conditions have to save for future housing expenditures. More important, the reform

to abolish urban public housing carry unequal treatment. For households that already live in

high quality public houses, they can continue to enjoy the benefit by staying in and purchasing

them at prices lower than the market values. For households that have not been assigned decent

quality houses from the old system, they have strong housing demand, which can no longer be

health, education and other public services. However, the restriction of this system has lessened in recent years.
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satisfied by employers. On the one hand, the policy change released their housing demand and,

on the other hand, is like a sudden negative wealth shock. Thus, one should expect that those

living in poor quality houses save more after the 1998 reform than those already living in good

quality houses.

Second, throughout the housing reform, the Chinese government adopted a decentralized

approach in which the central government lays out the framework of housing reform and

local governments implement specific programs (Huang [2004]). As a result, there has been

considerable spatial heterogeneity in the timetable and degree of reform (Wang et al. [2005]).

The 1998 reform follows the same pattern. It was officially enacted by the central government

in 1998, but local governments implemented the reform at different paces. This renders us a

chance to identify the effect of the reform on household savings. Cities that underwent more

rapid reform were expected to experience a larger increase in households savings.

Apart from the immediate effects on household savings, the 1998 reform also has long-term

effects on the growth of the local housing price. The growth of the housing price generates

financial burden for households with limited wealth and requires them to save more to purchase

a house. Cities with rapid reform released larger housing demand after the reform. Given that

the housing supply is limited by governments’ rigorous control on land and the relatively lagged

housing construction, the released housing demand continually boosts housing prices and causes

severe affordability problems in some cities. Facing the soaring housing price, urban residents

who want to purchase a house have to largely raise their saving rate. This is especially true

considering that the mortgage market in China is still not well developed and a large down

payment is commonly required from banks. According to Fang et al. [2015], the price-to-income

ratio is around 8-10 between third and first-tier cities in recent years in China. This means

households are paying eight times its annual disposable income to buy a home. If the household

made a down payment of 40 percent with a modest mortgage rate of 6 percent, buying a house

would require them to save 3.2 times the annual household income to make the down payment

and another 45 percent of its annual income to service the mortgage loan. Households living

in cities with a rapid housing market reform experienced larger housing price growth and,

therefore, a larger increase in saving rates. In brief, the rapid housing market privatization,

limited land supply, and undeveloped financial markets collectively generate a rising saving rate

for Chinese urban households.

To summarize, the potential effects of the 1998 reform are illustrated by the following four
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hypotheses. We test the four hypotheses in the later sections.

• Hypothesis 1: The saving rates of urban households increase after 1998 more for urban

households living in public housing of poor condition than for households living in houses

of good condition. The saving rates also increase more for urban households with SOE

employees than for households with no SOE employees.

• Hypothesis 2: Between 1998 and 2002, more rapid housing reform is associated with higher

household saving rates at the city level.

• Hypothesis 3: After 2002, more rapid housing reform is associated with a higher housing

price at the city level.

• Hypothesis 4: After 2002, household saving rates are higher in cities of higher housing

prices.

5 Data

The data we use come from the 1992-2009 UHS,14 which is conducted annually by China’s

National Bureau of Statistics. The data contains detailed information on income and consumption

expenditures at the household level, as well as comprehensive information on demographic and

employment status at the individual level. Because of its richness on consumption and income,

several papers have used the UHS to study the Chinese saving rate.15 Furthermore, the UHS

provides detailed information on residential conditions, including property rights and living

conditions. Those two features enable us to study the effects of the housing reform on household

saving rates.

The UHS contains national-level data;16 however, it is not publicly available, and our version

of the UHS covers 16 provinces from 1992 to 2009. The 16 provinces vary considerably in

their geography and levels of economic development, and thus, the data are roughly national

14The UHS is based on a probabilistic sample and stratified design, similar to that used in the Current Population

Surveys (CPS) in the US. More detailed description of the UHS can be found in
15Chamon and Prasad [2010] and Song and Yang [2010].
16China’s saving rate is mainly driven by households in urban areas. This argument is based on two facts. First, the

total income of the urban population is three times that of the rural population. Second, the average saving rate of the

urban population is higher than the rural population.17 Therefore, analyzing the change of the urban population’s

consumption and saving behavior is the key to demystifying China’s saving rate puzzle.
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representative.18 In 2002, the UHS underwent a major adjustment during which it added more

samples and survey questions. For 1992-2001, we have about 8,000 households per year, and this

number goes up to about 20,000 households for 2002-2009. Because the government started to

abolish welfare housing in 1998 and the information on housing prices is only largely available

since 2002, we study the short-term effect of housing reform on household savings by using

1992-2001 data, and the long-term effect of housing reform on household savings by combing

1992-2001 and 2002-2009 data.

Each year, the UHS rotates out of the sample one-third of surveyed households, implying that

most households are in the survey for three years. This gives us a limited panel component to

study household consumption behaviors. The identifier codes for tracking households over time

are, however, kept consistent only from 2002. Before that year, the identifier codes were often

reset or assigned to replace households when original households dropped out of the survey. We

explore the panel structure of the UHS in the empirical section. We keep only household heads

and exclude individuals who were enrolled in school or retired, and we keep those with missing

values in the key variables. Our final sample includes 230,760 households for 1992-2009.

We measure savings as the difference between disposable income and consumption expen-

ditures. The measure of disposable income includes labor income, property income, transfers

(both social and private, including gifts), and income from household sideline production. The

consumption expenditure variable covers a broad range of categories, including food, clothing

and footwear, household appliances, goods and services, medical care and health, transportation

and communications, recreational activities, education, and housing.

Our data on housing price come from the China Statistical Yearbook, which is published by

the National Bureau of Statistics (NBS). In the section on fixed asset investment, the NBS provides

two sets of data regarding nation wide housing prices. The first one is the sales price based on

the data reported by real estate developers and, therefore, has large measurement errors. The

second one is the average sales price based on transaction of commodity housing collected from

the business reports of real estate developers and, therefore, are more reliable. We use the

18China has 34 provinces in total. The 16 provinces included in the sample are Beijing, Shanxi, Liaoning,

Heilongjiang, Shanghai, Jiangsu, Anhui, Jiangxi, Shandong, Henan, Hubei, Guangdong, Chongqing, Sichuanm

Yunnan, and Gansu. At cities level, the UHS covers about 110 cites, which includes the four first-tier cities-

Beijing, Shanghai, Guangzhou, and Shenzhen, and about 20 second-tier cities, which are autonomous municipalities,

provincial capitals, or vital industrial/commercial centers, and about 80 third-tier cities, which are important cities in

their respective regions.
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later to measure housing price. All flow variables are expressed on an annual basis and, where

relevant, nominal variables are deflated using the provincial consumer price index (CPI). Our

measurement of the housing price is different from the commonly used NBS 70 city index and

NBS average price index in the sense that it covers a relatively large set of cities, which are more

suitable to answer our research question.19 Between 2002 and 2009, the housing price increased

about 54 percent, as showed in Figure 1.

A basic summary of statistics for the sampled households is reported in Table 7. In terms of

household characteristics, the average household head is 43 years of age. Almost 72 percent of

household heads are men and, on average, have 12 years of education. The average household

size is three persons. About 90 percent of household heads are employed in SOE with an

average annual household income is 22,816 yuan. On average, households save 20 percent of

their disposable income. About 25.5 percent households live in public houses, 45 percent live in

owned houses, and 1.6 percent live in rented private houses. Table 7 also reports the city-level

characteristics. During 1992-2009, the average city’s gross domestic product(GDP) per capital

was 28,579 yuan. The average population density was 559 square meters per capita, and the

overall city level real estate investment was about 2.5 millon yuan.

In the following sections, we explore the effects of the 1998 housing reform from three

perspectives. First, we estimate how the 1998 reform affects household saving rates during the

reform period (1992-2001). Second, we explore the spatial variation of the pace of the 1998

reform at the city level. Then we study how the city-level household saving rates and housing

price are affected by the degree of reform. Finally, we study how a higher housing price, induced

(instrumented) by the rapid reform, affects household saving rates after the reform period (2002-

2009).

6 The 1998 Reform and Household Saving: 1992-2002

The unequal treatment of the 1998 reform on household savings renders the opportunity to

evaluate the causal impact of this reform through a difference-in-difference (DID) approach. This

approach compares the household saving rates not only before and after the reform, but also

between a treatment and two control groups. We identify the treatment group as all households

living in public housing with poor conditions and with at least one member employed in an SOE.

19Evidence shows that our housing price has a similar trend to the NBS 70 city index and NBS average price index.
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These households were most likely to be affected by the housing reform. We define two control

groups. The first control groups encompasses households with at least one member employed

in a SOE, but living in houses of good condition. Because households in this group already

received the housing benefits from employers, they are less likely to adjust their saving rates in

response to the reform. Furthermore, this state-employed control group offers the advantage of

absorbing other changes occurring in the state sector around the time of the housing reform.

Thus, this control group removes the effect of changes in the wage structure, increases in lay-

offs in the state sector, and decreases in provisions of other in-kind compensations. The second

control group includes all households that were working in the private sector. This group was

not expecting the allocation of welfare housing from their employers. Therefore, they should not

experience a direct influence from the abolishment of welfare housing.

Table 8 presents the summary statistics for the treated and control groups before the

abolishment of public housing. The treatment group is statistically similar to the control groups

along several dimensions, including age, marital status, and education. As expected, the treated

group is also different from the control groups along a number of characteristics. For example,

the treatment group has a larger number of households and a relatively lower household income

and saving compared to the two control groups.

To illustrate the potential effects of the 1998 reform on different groups of households, Figure

2 plots the saving rates of the treated and control groups before and after the reform. It shows

that the saving rates for all three groups are relatively flat before the reform and began to increase

around 1998, and this trend of growth continues after 1998. Among the three groups, households

in the treatment group experience the most dramatic growth in saving rates around and after 1998

relative to the control groups.

The baseline DID estimator is implemented as the ordinary least squares (OLS) regression of

with the following form:

Si = α1StatePoorQualityi ∗ Post + α2Post + α3StatePoorQualityi + α4Xi + εi (1)

where Si is household saving rate, StatePoorQuality identifies the treatment group, and Post is

a dummy variable that equals 1 for the years after 1998. The vector of covariances, Xi includes

age, education, gender, household size, proportion of people who are participating in the labor

market, and occupation dummies. The coefficient, α1, is the estimated effect of the abolishment

of public housing. Throughout the paper, the standard errors are adjusted to allow for clustering
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at the household level.

Table 9 summarizes the estimation results from equation (1) using state-employed control

group. We consider several different regression specifications. In column (1), we compare the

saving rates of households before and after the reform. The positive coefficient indicates an

increasing trend. In column (2), we add the treatment indicator StatePoorQuality and show that

households in this group are more likely to save more compared with the other group. Column

(3) reports the results for a preliminary DID estimation where we include the interaction term of

StatePoorQuality and Post. To control for unobserved city-level and macroeconomic factors that

are affecting household savings, we include city and year dummies in column (4). We use this

specification as a baseline model. To further control time-varying regional-level characteristics,

we include the province times year dummies in column (5). Consistent with the first hypothesis,

the estimates suggest that the reform significantly increases the saving rates for the treatment

group relative to the state-employed control group. The saving rates of households with poor

living conditions increases about 1.73 percent after the reform compared to households with

good living conditions.

To guarantee the accuracy of the DID estimate, the composition of households of the different

groups is assumed to remain unchanged over time. This assumption might not hold because

households with poor living conditions between 1992 and 1998 might not be the same group

of households with poor living conditions between 1998 and 2001.20 If only households with

limited financial resources stay in houses of poor living condition, then our DID estimation

might underestimate the effect of reform. To deal with this problem, we use data only one

year before(1997) and after (1999) the reform and repeat the baseline DID regression in Table 10

column (1). The idea is that within a relatively short time period, the proportion of households

that have moved is low, and therefore, the composition of households of the different groups

is relatively stable. As expected, the estimated effect of reform based on the 1997-1999 data is

larger than these based on 1992-2001. Columns (2)-(4) provide three further robustness checks.

Column (2) considers an alternative measurement of household saving rate, which included

housing expenditure as both disposable income and consumption. Column (3) allows for

serial correlation heteroscedasticity and autocorrelation-consistent asymptotic variance (HAC)

by clustering standard errors within groups.21 Column (4) mitigates the mega city effect by

20This is called Ashenfelter’s dip in the literature.
21Bertrand et al. [2004] find that DID estimates that use several years of data may lead to substantial underestimates

of the standard errors if serial correlation in the outcomes is not addressed.
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deleting the three big cities (Beijing, Shanghai, and Guangzhou) from the estimation sample. As

reported in table 9, results do not change with different specifications.

Tables 11 and 12 reports the estimation results from equation (1) using the private-employed

control group. We consider a similar set of specifications as in Tables 9 and 10. The estimates

suggest that the saving rate of households with SOE employees increases about 2.57 percent more

after the reform compared with households without SOE employees. Althougth the treatment

group differs from the control groups along some characteristics, the two control groups also

differ substantially from each other along those characteristics. Thus, the similarity in the

coefficient estimates for the treatment group relative to the two control groups provides some

robustness of the estimation results.

To further check that the reform raises household savings, we conduct two placebo checks.

The first one is based on event framework and includes lags and leads of the treatment. Columns

(2) and (5) of Table 13 report the results using the state-employed and private-employed control

groups, respectively. These results show that both lags and leads are less significant, which

confirm that the parallel trends assumption is not seriously violated. Moreover, we could pretend

that the abolishment of public housing was enacted in 1997 instead of 1998. Columns (3)-(6) of

Table 13 give the results for both control groups where 1997 is used instead of 1998 to define

Post. The effects of a 1997 reform are not significant, which confirm that the increase of saving

rates among the treatment group mainly comes from the 1998 reform.

7 Consequences of Cross-City Variation in Housing Reform

Even though the abolishment of welfare housing in 1998 was a nationwide reform, its

implementation has large variations across different cities as illustrated in Table 6. In this

section, we evaluate the consequences of cross-city variations in terms of the pace of the housing

reform from two perspectives. We first look at how the city-level pace of housing privatization

affects current household saving rates, and then we see how it affects future housing prices. In

other words, we test Hypothesis 2 and 3 given in section 3. To measure the pace of housing

privatization at the city level, we calculate the increase of the proportion of private housing

among urban households between 1998 and 2001. The idea is that cities with rapid reform

should experience a larger increase in private housing.
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7.1 The Housing Reform and Household Saving: 1998-2002

We compare the household saving rates in different cities with the rapid or slow pace of the

housing reform, using the following regression model

Sijt = β1Rapidjt + β2SOERapidjt + β3Xi + εijt (2)

where Sij is the saving rate of household i in city j, and Rapidj is a dummy variable indicating a

rapid housing reform in city j, which is measured by whether the proportion of private housing

is increasing at a rate higher than the national level in that year. The vector of covariances Xi

includes individual- and household- level variables such as age, education, gender, household

size, proportion of people participating in the labor market, and occupation dummies. These

variables are GDP per capita, population density, and government real east investment. City and

year dummies are also included to control for city- and macro- level characteristics.

The mid-1990s was a time of continued economic growth, during which the Chinese

government introduced numerous policies to reform the socialist system. It is possible that

cities with a rapid pace of housing reform are associated with a rapid pace of the SOE reform.

To control for this alternative explanation, we include the pace of the SOE reform SOERapidj

into equation (2). The pace of the SOE reform is measured as the decline of the proportion of

employees in the SOE sector. A city experienced rapid SOE reform if the proportion of SOE

employees decreases at a higher rate than the national level in that year.

Table 14 summarizes the estimation results from equation (2). Column (1) conducts the

regression for the full sample and shows that households save more in cities that experienced

rapid reform. In the last section, we conclude that households living in houses of poor

condition and with SOE employees are more likely to be affected by the reform. From this

perspective, the pace of the reform would also affect households to a different extent. In columns

(2)-(6), we estimate the above regression for five sub-samples: households with at least one

SOE employee, households without SOE employee, households with poor living conditions,

households with good living conditions, households with at least one SOE employee and poor

living conditions(the treatment group). The estimation results confirm our hypothesis that, when

the city experiences rapid housing reform, the saving rates of treated households are most likely

to increase. In particular, the rapid reform raises the saving rates of SOE employed households

significantly by 0.59 percent, and it lowers the saving rates of non-SOE employed households by

0.41 percent. At the same time, the rapid reform raises the saving rates of households with poor
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housing conditions significantly by 1.25 percent, and households with good housing condition by

only 0.21 percent. In all the above regressions, the coefficients for the pace of the SOE reform are

negative and insignificant. These results indicate that the effects of the SOE reform on household

rates saving are limited and cannot confound the effects of the housing reform we found so far.

To further confirm our hypothesis about the relationship between the speed of housing reform

and household saving, we repeat the DID estimations in the last section but replace the uniform

reform year 1998 with the city-level pace of the reform. Columns (1)-(2) of Table 15 present the

DID regression results for the state- and private-employed control groups, respectively. These

results suggest that treated households are more likely to increase saving rates than those in the

two control groups when their city is experiencing a rapid housing reform. Columns (3) and (4)

present the similar DID regressions for the pace of the SOE reform instead of the housing reform.

As in Table 13, the coefficients for the SOE reform are not significant. In columns (5) and (6),

we take into consideration both the pace of the housing reform and the pace of the SOE reform.

The coefficients for the housing reform stay positive and significant, which confirm the results

that household saving rates of the treatment group are more likely to be affected by the housing

reform instead of the SOE reform.

7.2 The Housing Reform Pace and Housing Price: 2002-2009

The city-level speed of housing reform, as a historical factor, not only has immediate effects on

local household saving rates, but also has persistent effects on the development of the housing

market. On the one hand, cities with a larger proportion of treated households face a larger

potential increase in the housing demand. On the other hand, the housing demand is released

more rapidly in cities with rapid reform. Both mechanisms could lead to high housing prices and

larger growth in housing prices. Figures 3 and 4 plot the correlation of the pace of the housing

reform and housing prices as well as the growth of housing prices between 2002 and 2009 at the

city level. These figures show that housing prices are higher, and the growth of the housing price

is larger in cities that experience rapid housing reform.

To test these hypotheses, we conduct the following city-level regressions:

HPj = γ1Re f ormj + γZj + εj (3)

where HPj is housing price or the growth of housing price in city j during 2002-2009, and Re f ormj

is the variable that measures the pace of housing reform. We consider two alternatives. The
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first variable is a continuous variable and measures the increase of the proportion of private

housing among urban households between 1998 and 2001. The second variable is a dummy and

measures whether the pace of the housing reform in the city is more rapid than the national

level. To further control the demand- and supply- side factors of the housing market, Zj includes

city-level variables, such as GDP per capital, population density, and the amount of real estate

investment.

Tables 16 and 17 summarize the estimation results from equation (3) with housing price and

the growth of housing price as dependent variables, respectively. The estimated coefficients for

the two reform variables are consistently positive and significant in the two tables, confirming

the positive correlations between the pace of the housing reform and the housing price. This

regression links the historical characteristics around reform with the latter-day development of

the housing market in the same city. This linkage validates an instrumental variable for the

housing price and we adopt this instrumental variable in the next section.

8 Housing Price and Household Saving: 2002-2009

In this section, we study how the historical housing reform pace affects current household saving

through its impact on the housing market. We first estimate the effects of housing price on

household saving directly based on the pooled OLS and fixed-effect models. To deal with the

potential endogeneity problem, we then adopt a housing reform variable as an instrument for

local housing price, which also highlights the far-reaching effects of the pace of the local reform

around 1998.

8.1 OLS Results

We first study the cross-sectional relationship between housing price and household saving rates

base on the following OLS model:

Sijt = τ1HPjt + τ2Xit + τ3Dj + τ4Dt + εijt (4)

where Si is household saving rate; HPj is the housing price in city j; and Xi includes

individual controls, such as age, education, gender, and occupation dummies, and household

level characteristics, such as household size, home ownership status, living condition and unit

space. Our coefficient of interest is τ1, which represents the difference of household savings

corresponding to different city-level housing prices.
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We conduct the pooled OLS for the sample year 2002
22 to 2009. Column (1) of Table 18

shows the results of the baseline model. Household saving rates significantly increase by about

7.2 percent when housing price increases by 1 percent. Columns (2)-(5) present the estimation

results of different specifications. First, some city-level unobserved characteristics are likely to

affect our cross-sectional results. To control for the local economic and business cycle, which

may affect the household saving rate and the housing price at the same time, we add several

city-level variables, including GDP per capita, population density, and real estate investment

to the regression in Column (2). To control for the potential measurement error problem of

housing price, we adopt two alternatives in columns (3) and (4). The first one is the hedonic

city-level housing price calculated from the UHS. The second alternative is the lagged housing

price. Column (5) adds the interaction of province and year dummies to further control the

unobserved characteristics that are time-varying. Column (6) uses an alternative definition of

household saving rate where housing expenditure is counted as both disposable income and

expenditure. The estimation results are found essentially unchanged for the above specifications.

On the control variables, households owning a house have significant higher saving rates, and

households living in poor housing conditions or in small unit spaces are also associated with

higher saving rates.

Table 19 reports the cross-sectional regressions from 2002 to 2009, respectively. Consistent

with the pooled OLS, households have higher saving rates in cities with a higher housing price.

It shows that an 1 percent increase in housing price is associated with between 1 percent to 7

percent increase in the household saving. This positive relationship holds consistently from 2002

to 2009. Notice that the magnitude of effects of the housing price has a declining trend. This

may be caused by increasing housing ownership, that is, the positive effect of housing price on

the saving rate is mainly driven by those households not owning a house.

To understand the heterogeneity of the effects of the housing price on the household saving

rates, we add interaction of household-level variables and housing price into the baseline

model. We consider the following household-level variables: household income, homeownership

dummy, living condition dummies, unit space, and the age of household head. Table 20

presents the estimation results for those specifications. Column (1) shows that the coefficient

for household income is positive, while its interaction with the housing price is significantly

negative. These results imply that the saving motive induced by the purchase of a house is

22The first year when the data of housing price is available.
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smaller for households with higher income. Column (2) shows that homeowners are more likely

to save, but less likely to be affected by changes of the housing price. Columns (3) and(4) show

that households living in poor conditions or smaller unit spaces are more likely to save, and their

saving rates are more likely to be pushed up by housing prices. These results are reasonable

considering the households have strong motives to improve their living condition and to enlarge

their living spaces. Column (6) shows that households with younger heads or older heads,

compared to household with the head ageed 30-40, are more likely to save more when housing

prices are higher. This result is consistent with the facts that young families usually face higher

financial pressure to purchase their own house. The majority of the young couples today are

largely depending on their parents, who are also forced to save more. 23 To summarize, housing

price is more likely to affect the saving rates of households that receive low income, that are

renters, and with houses in poor condition and are relatively small. In the meantime, housing

price affects not only the young households, but also the older households that are sharing the

housing expenditures of their children.

Though we have tried to control a large set of observable characteristics in the OLS

regressions, some individual-level unobservable characteristics could affect household saving

rate and bias the OLS results. To solve this problem, we make use of the panel structure of the

UHS data to control the household-level fixed effect based on the following regression equation:

Sijt = λ1HPji + λ2Xit + λ3Dj + λ4Dt + µi + εijt (5)

where Sijt is household saving rate; HPj is the housing price in city j; and Xi summaries controls

which include individual and household characteristics. The time invariant term, µi, captures

individual-level unobservable characteristics, such as ability or family background. We keep

households that stay in the survey for at least three years, and this leaves about one half of

the total sample. Table 21 reports the regression results for the fixed-effect model with various

specifications as in the cross-sectional regression. After controlling the individual time-invariant

unobservable factors, the housing price is still significantly positive correlated with the household

saving rate, though the magnitude of the coefficients are smaller than those in the cross-sectional

regressions.

23 Chamon and Prasad [2010] finds a similar pattern of household saving in China.
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8.2 Instrumental Variable Results

So far, our regression results suggest a strong correlation between housing price and household

saving rates. To interpret our results as causality, however, we have to deal with the following

problems. First, the growth of household income can also cause the growth of housing price,

which leads to a reverse causality. Second, some factors that are relevant to the local market

productivity can push up both housing price and household saving rate, which leads to an

omitted variable problem. Finally, the measurement problem can also contribute to the observed

correlation.

We think the reverse causality problem is not severe for two reasons. First, housing price is

a city-level variable, which is less likely to be affected by the saving rate of a single household.

Second, if the household saving rate does affect housing price through housing demand, it can

only affect housing price in current or later years. Column (4) of Table 16, we use lagged

housing price instead of current housing price and obtain similar regression results, which

suggest that revere causality would not seriously affect our conclusion. For the omitted variable

problem, we have controlled for the most observable individual and household characteristics.

We have also controlled unobservable individual level factors by the fixed-effect model and have

controlled for unobserved aggregate factors by adding city and year dummies as controls in the

baseline regression models. However, there are still some time-varying factors that are hard to

be controlled. These factors could affect our regression results in an indefinite direction. To

deal with measurement error problem, we have used an alternative measurement of housing

price and saving rate in Table 16. The relationship between housing price and household saving

are robust with different measurements. Nonetheless, the measurement error problem may still

exist, and it may lead to underestimation of our estimated coefficients.

To solve the potential endogeneity problem, we use the pace of the housing reform between

1998 and 2001 as an instrumental variable for housing price in that city. As shown in Section

7.2, the speed of reform is a good predictor of housing price in that city, and it is less likely to

affect current household saving rates other than through its effects on housing prices. Table 22

reports the regression results using the pace of housing reform as the instrumental variable for

the OLS and fixed-effect models, respectively. The results are consistent with significant positive

coefficients for the housing price, which further support our arguments that households tend to

have higher saving rates in cities with higher housing prices.
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9 Conclusion

Within a relatively short time period, the 1998 housing reform helped transform China’s

housing market from a public housing system to a private market. The sudden policy changes,

however, have also profoundly affected China’s economic structure. This paper finds that the

housing reform significantly raises urban household saving rates during and after the reform

periods, especially for low-income households and households with poor living conditions. This

contributes to the rising saving rates at the macro level and the rising structural imbalance of

the economy. To rebalance the economy structure, it is necessary to weaken the saving motive

caused by the housing demand, in particular for low-income households. From this perspective,

government provided low-rent housing and affordable housing are essential complements to the

commercial housing market.

However, even though the market mechanism for housing consumption was established after

the housing reform, the supply side of housing is still far from competitive, because it is largely

determined by local government through the control of land supply. To curb the rapid growth in

housing prices and to enhance household consumption, it is necessary to bring in more market

mechanisms into the land and housing supply process.
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Figure 1: Household Saving Rate: 1992-2009

Source: National Bureau of Statistics of China 
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Figure 2: Household Saving Rates for Treatment and Control Groups: 1992-2002

Source: Urban Household Survey 
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Figure 3: Housing Reform and Housing Price: 2002-2009
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Figure 4: Housing Reform and Housing Price Growth: 2002-2009
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Table 1: Household Saving Rates of Different Counties (2011) 

         

Country United 
States 

United 
Kingdom Germany Japan South 

Korea India Brazil China 

Household Saving  
72 64 57 60 53 57 60 34 

as % of GDP 

Source: World Development Indicator (WDI), available at http://data.worldbank.org/indicator/NE.CON.TETC.ZS.. 

 
  



Table 2: Homeowners over Time: 1992-2009 
 

 Rent Public Rent Private Homeowner 
1992 0.854 0.000 0.146 
1993 0.793 0.000 0.207 
1994 0.711 0.000 0.289 
1995 0.673 0.000 0.327 
1996 0.626 0.000 0.374 
1997 0.493 0.000 0.507 
1998 0.430 0.000 0.570 
1999 0.344 0.000 0.656 
2000 0.260 0.000 0.740 
2001 0.219 0.000 0.781 
2002 0.137 0.022 0.840 
2003 0.123 0.023 0.854 
2004 0.119 0.021 0.861 
2005 0.095 0.021 0.884 
2006 0.090 0.021 0.890 
2007 0.073 0.019 0.909 
2008 0.067 0.042 0.892 
2009 0.060 0.041 0.900 
Total 0.255 0.016 0.729 

Observations 230760   
                                   Source: Urban Housing Survey. 

  



 
Table 3: Floor Area and Housing Structure over Time: 1992-2009 

 

 Floor Area Single Family 
House One Bed Two Bed Three Bed Four Bed Collective 

Dormitories 
1992 0.130 0.005 0.090 0.327 0.150 0.020 0.408 
1993 0.134 0.004 0.083 0.347 0.161 0.019 0.386 
1994 0.140 0.009 0.083 0.355 0.167 0.020 0.366 
1995 0.143 0.007 0.089 0.386 0.171 0.022 0.324 
1996 0.147 0.008 0.092 0.404 0.180 0.021 0.296 
1997 0.156 0.011 0.087 0.410 0.192 0.021 0.279 
1998 0.161 0.009 0.086 0.423 0.202 0.021 0.258 
1999 0.168 0.010 0.081 0.434 0.211 0.022 0.243 
2000 0.176 0.011 0.078 0.451 0.215 0.023 0.223 
2001 0.182 0.012 0.079 0.461 0.215 0.021 0.213 
2002 0.253 0.019 0.061 0.455 0.257 0.031 0.178 
2003 0.269 0.024 0.061 0.457 0.261 0.031 0.167 
2004 0.274 0.024 0.059 0.462 0.268 0.029 0.158 
2005 0.293 0.020 0.059 0.477 0.281 0.031 0.132 
2006 0.297 0.021 0.058 0.478 0.289 0.034 0.120 
2007 0.297 0.022 0.051 0.485 0.293 0.032 0.117 
2008 0.325 0.029 0.059 0.449 0.312 0.036 0.115 
2009 0.324 0.030 0.056 0.447 0.318 0.037 0.111 
Total 0.242 0.018 0.068 0.442 0.249 0.028 0.196 

Observations 230760       
    Source: Urban Housing Survey. 

  



 
Table 4: Housing Condition over Time: 1992-2009 

 

 Bathroom Water Supply Cooking Fuel Heating 
1992 2.567 2.845 1.935 1.746 
1993 2.662 2.861 1.994 1.804 
1994 2.760 2.867 2.044 1.862 
1995 2.855 2.886 2.101 1.914 
1996 2.948 2.904 2.131 1.978 
1997 3.010 2.890 2.158 2.013 
1998 3.055 2.897 2.201 2.036 
1999 3.096 2.911 2.214 2.079 
2000 3.147 2.928 2.228 2.161 
2001 3.173 2.932 2.239 2.206 
2002 3.356 2.938 2.271 2.353 
2003 3.400 2.942 2.281 2.398 
2004 3.447 2.939 2.331 2.476 
2005 3.523 2.945 2.376 2.636 
2006 3.554 2.950 2.398 2.677 
2007 3.697 2.982 2.449 2.752 
2008 3.718 2.987 0.596 2.738 
2009 3.726 2.988 0.523 2.753 
Total 3.324 2.933 2.066 2.374 

Observations 230760    
Note: A larger value corresponds with better living conditions. Bathroom 
condition is coded as “no bathroom=1,”“shared bathroom=2,”“own 
bathroom without shower=3,” and “own bathroom with shower=4”; water 
supply is coded as “river water=1,”“shared running water=2,” and “own 
running water=3”; heating system is coded as “no heating 
system=1,”“stove and heated kang=2,”“heater=3,” and “air 
conditioning=4”; cooking fuel is coded as“no cooking 
fuel=1,”“coal=2,”“liquefied petroleum gas=3,” and “pipeline gas=4”. 
Source: Urban Housing Survey. 
 

  



 
Table 5: Housing Conditions by Housing Structure 

 
 Bathroom Water Supply Cooking Fuel Heating Floor Area 

Single Family House 3.794 2.930 1.809 2.039 0.604 
One Bed 3.384 2.950 2.327 2.405 0.141 
Two Bed 3.628 2.980 2.209 2.512 0.221 

Three Bed 3.777 2.982 2.055 2.499 0.311 
Four Bed 3.824 2.973 2.025 2.400 0.381 

Collective Dormitories 2.275 2.717 1.986 1.909 0.194 
Single Family House 1.678 2.777 1.517 1.928 0.175 

Total 3.324 2.933 2.066 2.374 0.242 
Observations 230760     

             Source: Urban Housing Survey. 
 
  



 
Table 6: The Pace of the 1998 Reform and the SOE Reform at Province Level 

 
 y1998public Pace of the 1998 Reform y1998citysoe Pace of SOE  Reform 

Beijing 0.876 0.202 0.474 -0.035 
Shanxi 0.692 0.080 0.528 -0.075 

Liaoning 0.682 0.366 0.513 -0.060 
Heilongjiang 0.528 0.299 0.459 -0.091 

Shanghai 0.980 0.015 0.381 -0.032 
Jiangsu 0.586 0.226 0.532 -0.083 

Zhejiang 0.380 0.255 0.511 -0.194 
Anhui 0.616 0.234 0.562 -0.147 

Jiangxi 0.711 0.232 0.557 -0.093 
Shandong 0.759 0.403 0.602 -0.094 

Henan 0.605 0.099 0.509 -0.097 
Hubei 0.829 0.135 0.545 -0.037 

Guangdong 0.804 0.520 0.460 -0.065 
Chongqing 0.760 0.371 0.576 -0.105 

Sichuan 0.546 0.289 0.494 -0.145 
Yunnan 0.370 0.190 0.569 -0.081 
Shanxi 0.841 0.003 0.503 -0.092 
Gansu 0.809 0.255 0.485 -0.038 
Total 0.674 0.241 0.514 -0.086 

Observations 355528    
Note:  The pace of the 1998 reform is measured by the increase of the proportion of private housing 
among urban households between 1998 and 2002. The pace of the SOE reform is measured by the 
decline of population as SOE employees. 

            Source: Urban Housing Survey. 
 

 
  



 
Table 7: Summary of Statistics 

 
 count mean S.D. min max 

Age 230760 43.078 8.145 20.000 64.000 
Female 230760 0.287 0.452 0.000 1.000 

Education 230760 11.894 2.694 0.000 18.000 
Number of Persons 230760 3.024 0.731 1.000 9.000 

Household Consumption 230760 16,742 15,374 900 110,000 
Disposable Income 230760 22,817 21,390 1,116 136,000 
Household Saving 230760 0.201 0.253 -1.078 0.749 
Ratio of Workers 230760 0.693 0.194 0.000 1.000 

SOE 230760 0.894 0.308 0.000 1.000 
Poor Living Condition 226550 0.160 0.366 0.000 1.000 

Rent Public Housing 230760 0.255 0.436 0.000 1.000 
Homeowner 230760 0.729 0.445 0.000 1.000 

Rent Private Housing 230760 0.016 0.127 0.000 1.000 
      

City-level Variables      
Log(GDP per Capita) 203488 28,579 33,523 2,237 339,864 

Log(Population Density) 191050 559.1 390.9 4.7 2661.5 
Log(Real Estate Investment) 197480 2,569,769 4,854,231 3,291 23,400,000 

Observations 230760     
         Source: Urban Housing Survey. 

  



 
Table 8: Summary Statistics of the Treatment and Control Groups 

 
 Treatment Control 1 Control 2 Total 

Age 41.31 41.95 43.43 42.16 
Female 0.239 0.311 0.428 0.324 

Education 11.08 11.81 10.26 11.38 
Number of Persons 3.276 3.198 3.194 3.208 

Household Consumption 2681.5 4084.6 3877.0 3836.2 
Disposable Income 3293.9 5068.8 4715.6 4735.9 
Household Saving 0.161 0.171 0.147 0.164 
Ratio of Workers 0.668 0.694 0.701 0.691 

     
Note: The treatment group is households living in poor condition public 
housing and with at least one member employed in SOE. Control group 1 is 
households with at least one member employed in a SOE, but living in 
houses of good condition. Control group 2 is households working in the 
private sector. 

                                        Source: Urban Housing Survey. 
  



 
Table 9: Household Saving and 1998 Housing Reform: 

Difference-in-Difference: Control Group 1 
 

 (1) (2) (3) (4) (5) 
Post98*Poor   0.0176*** 0.0173*** 0.00935* 

   [0.00479] [0.00475] [0.00490] 
Post 1998 0.0141*** 0.0165*** 0.0139*** -0.00217 -0.0564*** 

 [0.00170] [0.00175] [0.00189] [0.00401] [0.0155] 
Poor Living Condition  0.0154*** 0.0109*** 0.000503 0.00414 

  [0.00208] [0.00234] [0.00257] [0.00263] 
Log(Household Income) 0.0326*** 0.0337*** 0.0338*** 0.0463*** 0.0466*** 

 [0.000799] [0.000843] [0.0845] [0.115] [0.00117] 
Education -0.0287 0.0000441 0.00647 0.000827 -0.00308 

 [0.0412] [0.0426] [0.0426] [0.0422] [0.0422] 
Age -0.0364*** -0.0410*** -0.0413*** -0.00688 -0.0103 

 [0.0116] [0.0119] [0.0119] [0.0117] [0.0117] 
Ratio of Workers 0.120*** 0.121*** 0.121*** 0.102*** 0.102*** 

 [0.00603] [0.00617] [0.00617] [0.00622] [0.00625] 
Number of Persons 0.0387*** 0.0394*** 0.0394*** 0.0471*** 0.0473*** 

 [0.00141] [0.00145] [0.00145] [0.00155] [0.00155] 
Constant -0.0974*** -0.136*** -0.136*** -0.227*** -0.138*** 

 [0.00957] [0.0323] [0.0323] [0.0317] [0.0268] 
Occupation  dummies Yes Yes Yes Yes Yes 

City dummies No No No Yes Yes 
Prov_Year dummies No No No No Yes 

Year dummies No No No Yes Yes 
Observations 64454 61040 61040 61040 61040 

R-squared 0.055 0.056 0.056 0.103 0.109 
 

Note:Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01  



 
Table 10: Robustness Check: Control Group 1 

 
 (1) (2) (3) (4) 

Post98*Poor 0.0187*** 0.0181*** 0.0173** 0.0172*** 

 [0.00617] [0.00467] [0.000740] [0.00488] 
Post 1998 0.00806** -0.000998 -0.00217 -0.00489 

 [0.00350] [0.00396] [0.00281] [0.00422] 
Poor Living Condition 0.00516 0.000538 0.000503 -0.000719 

 [0.00393] [0.00253] [0.00477] [0.00271] 
Log(Household Income) 0.0509*** 0.0438*** 0.0463*** 0.0455*** 

 [0.00160] [0.00111] [0.0415] [0.00128] 
Education -0.00375 -0.00851 0.000827 -0.0126 

 [0.0582] [0.0413] [0.0590] [0.0452] 
Age -0.0285* -0.00916 -0.00688 -0.0109 

 [0.0161] [0.0115] [0.00410] [0.0125] 
Ratio of Workers 0.111*** 0.102*** 0.102** 0.106*** 

 [0.00858] [0.00611] [0.00726] [0.00670] 
Number of Persons 0.0540*** 0.0450*** 0.0471* 0.0457*** 

 [0.00216] [0.00151] [0.00643] [0.00167] 
Constant -0.283*** -0.214*** -0.227* -0.124*** 

 [0.0492] [0.0310] [0.0187] [0.0369] 
Occupation  dummies Yes Yes Yes Yes 

City dummies Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes 

Observations 31606 61040 61040 53908 
R-squared 0.120 0.100 0.103 0.104 

 
Note: Standard errors in brackets 

* p<0.10, ** p<0.05, *** p<0.01  



 
Table 11: Household Saving and 1998 Housing Reform: 

Difference-in-Difference: Control Group 2 
 

 (1) (2) (3) (4) (5) 
Post 1998 0.00875*** 0.0164*** 0.00219 -0.00780 -0.0201 

 [0.00262] [0.00269] [0.00385] [0.00626] [0.0300] 
Poor Living Condition  0.0363*** 0.0263*** 0.0142*** 0.0154*** 

  [0.00264] [0.00316] [0.00360] [0.00373] 
Post98*Poor   0.0277*** 0.0257*** 0.0144** 

   [0.00529] [0.00529] [0.00593] 
Log(Household Income) 0.0324*** 0.0362*** 0.0365*** 0.0446*** 0.0450*** 

 [0.00122] [0.00132] [0.00133] [0.00176] [0.00179] 
Education -0.0584 -0.0677 -0.0587 -0.0810 -0.0808 

 [0.0590] [0.0597] [0.0597] [0.0599] [0.0600] 
Age -0.0211 -0.0148 -0.0170 0.00887 0.00548 

 [0.0158] [0.0159] [0.0159] [0.000160] [0.0161] 
Ratio of Workers 0.105*** 0.108*** 0.108*** 0.104*** 0.105*** 

 [0.00844] [0.00854] [0.00854] [0.00869] [0.00874] 
Number of Persons 0.0377*** 0.0396*** 0.0399*** 0.0428*** 0.0428*** 

 [0.00190] [0.00193] [0.00193] [0.00207] [0.00208] 
Constant -0.0876*** -0.118*** -0.116*** -0.168*** -0.160*** 

 [0.0288] [0.0297] [0.0298] [0.0314] [0.0365] 
Occupation  dummies Yes Yes Yes Yes Yes 

City dummies No No No Yes Yes 
Prov_Year dummies No No No No Yes 

Year dummies No No No Yes Yes 
Observations 27084 26288 26288 26288 26288 

R-squared 0.057 0.063 0.064 0.104 0.113 
 

Note: Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01  



 
Table 12: Robustness Check: Control Group 2 

 
 (1) (2) (3) (4) 

Post 1998 -0.00101 -0.00653 -0.00780** -0.0182*** 

 [0.00646] [0.00620] [0.000127] [0.00679] 
Poor Living Condition 0.0144*** 0.0142*** 0.0142 0.0107*** 

 [0.00520] [0.00354] [0.00496] [0.00394] 
Post98*Poor 0.0255*** 0.0255*** 0.0257** 0.0275*** 

 [0.00708] [0.00520] [0.000822] [0.00565] 
Log(Household Income) 0.0501*** 0.0419*** 0.0446** 0.0449*** 

 [0.00245] [0.00174] [0.00138] [0.00209] 
Education -0.0270 -0.0774 -0.0810 -0.106* 

 [0.0869] [0.0590] [0.0381] [0.0645] 
Age -0.00138 0.00853 0.00887 0.00830 

 [0.0232] [0.0158] [0.0209] [0.0172] 
Ratio of Workers 0.127*** 0.103*** 0.104** 0.111*** 

 [0.0123] [0.00857] [0.00764] [0.00939] 
Number of Persons 0.0522*** 0.0408*** 0.0428 0.0413*** 

 [0.00299] [0.00203] [0.0104] [0.00228] 
Constant -0.233*** -0.152*** -0.168 -0.0915 

 [0.0452] [0.0307] [0.0601] [0.0584] 
Occupation  dummies Yes Yes Yes Yes 

City dummies Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes 

Observations 12616 26288 26288 23269 
R-squared 0.128 0.100 0.104 0.103 

 
Note: Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01  



 
Table 13: Placebo Checks 

 
  Control1 Control1 Control1 Control2 Control2 Control2 

Post 1998 -0.00217 -0.00203  -0.00780 -0.00711  
 [0.00401] [0.00409]  [0.00626] [0.00675]  Poor Living Condition 0.000503 -0.00165 0.00338 0.0142*** 0.0150*** 0.0216*** 

 [0.00257] [0.00291] [0.00254] [0.00360] [0.00417] [0.00346] 
Post98*Poor 0.0173*** 0.0110***  0.0257*** 0.0282***  

 [0.00475] [0.00246]  [0.00529] [0.00966]  Post 1997   -0.000398   -0.00843 

   [0.00400]   [0.00601] 
Post96*Poor  0.0106*   0.00151  

  [0.00539]   [0.00672]  Post97*Poor  -0.00681 0.00535  -0.00995* 0.00479 

  [0.00510] [0.00412]  [0.00551] [0.00461] 
Post99*Poor  0.0155   0.00329  

  [0.0102]   [0.0112]  Post00*Poor  -0.0188*   0.000189  
  [0.0102]   [0.0103]  Log(Household Income) 0.0463*** 0.0463*** 0.0462*** 0.0446*** 0.0446*** 0.0444*** 

 [0.00115] [0.00115] [0.00115] [0.00176] [0.00176] [0.00175] 
Education 0.000827 -0.000416 0.000207 -0.0810 -0.000849 -0.000862 

 [0.0422] [0.0422] [0.0422] [0.0599] [0.0600] [0.0600] 
Age -0.00688 -0.00748 -0.00631 0.00887 0.00804 0.0114 

 [0.000117] [0.000117] [0.0117] [0.0160] [0.0161] [0.0160] 
Ratio of Workers 0.102*** 0.102*** 0.102*** 0.104*** 0.104*** 0.104*** 

 [0.00622] [0.00623] [0.00622] [0.00869] [0.00869] [0.00870] 
Number of Persons 0.0471*** 0.0471*** 0.0470*** 0.0428*** 0.0427*** 0.0425*** 

 [0.00155] [0.00155] [0.00155] [0.00207] [0.00207] [0.00207] 
Constant -0.227*** -0.226*** -0.228*** -0.168*** -0.165*** -0.171*** 

 [0.0317] [0.0317] [0.0317] [0.0314] [0.0315] [0.0313] 
Occupation  dummies Yes Yes Yes Yes Yes Yes 

City dummies Yes Yes Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes Yes Yes 

Observations 61040 61040 61040 26288 26288 26288 
R-squared 0.103 0.103 0.103 0.104 0.104 0.103 

 
Note: Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01 

  



 
Table 14: Household Saving and the Pace of Housing Reform 

 
 (1) (2) (3) (4) (5) (6) 

Rapid Housing Reform 0.00369** 0.00594* 0.00407*** 0.0125* 0.00216* 0.0177* 

 [0.00100] [0.00341] [0.00143] [0.00759] [0.00134] [0.00947] 
Rapid SOE Reform -0.00370 -0.00223 -0.00990 0.0139 -0.00598* 0.00934 

 [0.00289] [0.00327] [0.00625] [0.00894] [0.00317] [0.0109] 
Log(Household Income) 0.0505*** 0.0505*** 0.0479*** 0.0538*** 0.0524*** 0.0565*** 

 [0.00135] [0.00154] [0.00284] [0.00496] [0.00146] [0.00690] 
Education -0.00410 0.00242 -0.155 -0.0754 0.0408 -0.197 

 [0.0631] [0.0731] [0.130] [0.171] [0.0699] [0.209] 
Age -0.0521*** -0.0567*** -0.0152 -0.0267 -0.0612*** -0.0339 

 [0.0169] [0.0197] [0.0338] [0.0451] [0.0187] [0.0599] 
Ratio of Workers 0.105*** 0.102*** 0.113*** 0.129*** 0.0969*** 0.125*** 

 [0.00847] [0.00996] [0.0163] [0.0216] [0.00946] [0.0293] 
Number of Persons 0.0624*** 0.0625*** 0.0608*** 0.0413*** 0.0689*** 0.0390*** 

 [0.00228] [0.00269] [0.00433] [0.00557] [0.00260] [0.00735] 
Constant -0.0495** -0.188*** -0.0330 -0.245** -0.0807*** -0.231*** 

 [0.0230] [0.0542] [0.0433] [0.108] [0.0245] [0.0781] 
Occupation  dummies Yes Yes Yes Yes Yes Yes 

City dummies Yes Yes Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes Yes Yes 

Observations 30334 23629 6705 3826 25012 2621 
R-squared 0.126 0.123 0.143 0.145 0.132 0.151 

 
Note: Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01  



 
Table 15: Household Saving and the Pace of Housing Reform: 

Difference-in-Difference Estimation 
 

 Control1 Control2 Control1 Control2 Control1 Control2 
Poor Living Condition -0.00216 0.00293 0.00892 0.0240*** -0.00296 0.000834 

 [0.00396] [0.00563] [0.00596] [0.00667] [0.00402] [0.00571] 
Rapid Housing Reform 0.00422 -0.0144**   0.00448 -0.0139** 

 [0.00358] [0.00645]   [0.00358] [0.00647] 
Inferior*Speed of housing reform 0.0184*** 0.0339***   0.0157** 0.0309*** 

 [0.00635] [0.00725]   [0.00679] [0.00744] 
Rapid SOE Reform   -0.00236 -0.0116* -0.00257 -0.0145** 

   [0.00349] [0.00670] [0.00346] [0.00646] 
Inferior*Speed of SOE reform   0.00788 0.0134 0.00932 0.0180** 

   [0.00873] [0.00934] [0.00778] [0.00856] 
Log(Household Income) 0.0512*** 0.0503*** 0.0514*** 0.0506*** 0.0513*** 0.0504*** 

 [0.00159] [0.00253] [0.00159] [0.00254] [0.00160] [0.00254] 
Education 0.0496 -0.155 0.0537 -0.159 0.0506 -0.156 

 [0.0748] [0.111] [0.0749] [0.112] [0.0748] [0.111] 
Age -0.0633*** -0.0256 -0.0625*** -0.0270 -0.0634*** -0.0263 

 [0.0201] [0.0293] [0.0201] [0.0293] [0.0201] [0.0293] 
Ratio of Workers 0.0975*** 0.124*** 0.0976*** 0.124*** 0.0974*** 0.124*** 

 [0.0101] [0.0142] [0.0101] [0.0142] [0.0101] [0.0142] 
Number of Persons 0.0633*** 0.0552*** 0.0633*** 0.0553*** 0.0633*** 0.0552*** 

 [0.00275] [0.00375] [0.00275] [0.00372] [0.00276] [0.00375] 
Constant -0.230*** -0.0339 -0.231*** -0.0368 -0.230*** -0.0309 

 [0.0420] [0.0399] [0.0418] [0.0382] [0.0420] [0.0395] 
Occupation  dummies Yes Yes Yes Yes Yes Yes 

City dummies Yes Yes Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes Yes Yes 

Observations 22491 8968 22491 8968 22491 8968 
R-squared 0.126 0.140 0.126 0.140 0.126 0.141 

 
Note: Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01



 
Table 16: The Pace of Housing Reform and Housing Price 

 
 (1) (2) (3) (4) 

Rapid Housing Reform 0.00250 0.127***   
 [0.0541] [0.0478]   Rapid Housing Reform Dummy   0.0358* 0.00228*** 

   [0.0202] [0.00089] 
Log(GDP per Capita) 0.266*** 0.185*** 0.268*** 0.195*** 

 [0.0260] [0.0251] [0.0253] [0.0259] 
Log(Population Density) -0.0257* -0.0217 -0.0301** -0.0273 

 [0.0147] [0.0261] [0.0144] [0.0276] 
Log(Real Estate Investment) 0.196*** 0.215*** 0.198*** 0.216*** 

 [0.0139] [0.0136] [0.0140] [0.0141] 
Constant 2.778*** 3.587*** 2.804*** 3.515*** 

 [0.153] [0.214] [0.152] [0.211] 
Prov dummies No Yes No Yes 

Observations 504 504 504 504 
R-squared 0.818 0.871 0.819 0.869 

 
Note: Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01  



 
Table 17: The Pace of Housing Reform and Housing Price Growth 

 
 (1) (2) (3) (4) 

Rapid Housing Reform 0.166** 0.143*   
 [0.0661] [0.0803]   Rapid Housing Reform Dummy   0.0187*** 0.0128*** 

   [0.0017] [0.0035] 
Log(GDP per Capita) -0.0111 -0.00522 -0.0113 -0.00372 

 [0.00957] [0.0115] [0.00956] [0.0116] 
Log(Population Density) 0.00380 -0.00131 0.00488 -0.00141 

 [0.0106] [0.0172] [0.0108] [0.0172] 
Log(Real Estate Investment) 0.0119** 0.0101 0.0115** 0.00974 

 [0.00560] [0.00700] [0.00560] [0.00705] 
Constant 0.0240 0.0263 -0.00930 -0.0116 

 [0.0752] [0.130] [0.0810] [0.132] 
Prov dummies No Yes No Yes 

Observations 403 403 403 403 
R-squared 0.029 0.077 0.022 0.073 

 
Note: Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01  



 
Table 18: Housing Price and Household Saving: Pooled OLS 

 
 (1) (2) (3) (4) (5) (6) 

Log(Housing Price) 0.0720*** 0.0808***   0.0659** 0.0464** 

 [0.0229] [0.0237]   [0.0255] [0.0223] 
Log(Hedonic Housing Price)   0.0296*    

   [0.0163]    Log(Housing Price(t-1))    0.0761***   
    [0.0222]   Log(Household Income) 0.143*** 0.143*** 0.145*** 0.142*** 0.144*** 0.214*** 

 [0.00628] [0.00627] [0.00583] [0.00651] [0.00627] [0.00349] 
Homeowner 0.0453*** 0.0455*** 0.0498*** 0.0454*** 0.0463*** 0.0178*** 

 [0.0160] [0.0168] [0.0151] [0.0157] [0.0157] [0.00671] 
Rent Public Housing 0.0228 0.0268* 0.0251* 0.0262 0.0243 -0.00567 

 [0.0159] [0.0161] [0.0151] [0.0162] [0.0159] [0.00717] 
Partial Property Housing -0.0130 -0.0137 -0.0160** -0.0135 -0.0130 -0.0203*** 

 [0.00801] [0.00855] [0.00770] [0.00873] [0.00790] [0.00435] 
Commercial Housing -0.0286*** -0.0293*** -0.0299*** -0.0281*** -0.0293*** -0.00907 

 [0.00830] [0.00928] [0.00786] [0.00875] [0.00815] [0.00606] 
Poor Living Condition  0.0240*** 0.0214** 0.0229*** 0.0215** 0.0224*** 0.0481*** 

 [0.00781] [0.00840] [0.00721] [0.00874] [0.00776] [0.00508] 
Per Capita Housing Area  -0.0323** -0.0291* -0.0405*** -0.0308* -0.0324** -0.0699*** 

 [0.0148] [0.0158] [0.0145] [0.0162] [0.0147] [0.00957] 
Education -0.586*** -0.600*** -0.566*** -0.582*** -0.589*** -0.515*** 

 [0.0721] [0.0782] [0.0689] [0.0784] [0.0718] [0.0399] 
Age -0.625*** -0.511** -0.542*** -0.513** -0.615*** -0.132*** 

 [0.217] [0.207] [0.204] [0.239] [0.218] [0.0134] 
Age2 0.00872*** 0.00735*** 0.00785*** 0.00751*** 0.00862*** 0.0163*** 

 [0.00243] [0.00233] [0.00229] [0.00266] [0.00244] [0.00145] 
Number of Persons 0.0366*** 0.0349*** 0.0366*** 0.0371*** 0.0362*** 0.0485*** 

 [0.00285] [0.00291] [0.00273] [0.00311] [0.00285] [0.00198] 
Ratio of Workers 0.0869*** 0.0870*** 0.0878*** 0.0850*** 0.0851*** 0.0621*** 

 [0.0113] [0.0116] [0.0106] [0.0119] [0.0112] [0.00642] 
Ratio of SOE Employees -0.0293*** -0.0295*** -0.0307*** -0.0309*** -0.0296*** -0.0154*** 

 [0.00436] [0.00461] [0.00430] [0.00464] [0.00446] [0.00251] 
Log(GDP per Capita)  -0.000948     

  [0.00584]     Log(Population Density)  -0.0109     
  [0.0127]     Log(Real Estate Investment)  -0.0116     
  [0.00760]     Constant -1.856*** -1.690*** -1.503*** -1.947*** -1.814*** -2.098*** 

 [0.225] [0.315] [0.153] [0.230] [0.237] [0.205] 
Occupation  dummies Yes Yes Yes Yes Yes Yes 

City dummies Yes Yes Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes Yes Yes 

Prov_Year dummies No No No No Yes No 
Observations 126076 111045 140864 109817 126076 126076 

R-squared 0.030 0.031 0.031 0.029 0.031 0.183 
 

Note:  Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01



 
Table 19: Housing Price and Household Saving: OLS over Year 

 
 2002 2003 2004 2005 2006 2007 2008 2009 

Log(Housing Price) 0.0732*** 0.0657*** 0.0546*** 0.0402*** 0.0505*** 0.00901** 0.0420*** 0.0290*** 

 [0.00269] [0.00450] [0.00398] [0.00470] [0.00244] [0.00368] [0.00348] [0.00370] 
Log(Household Income) 0.197*** 0.204*** 0.209*** 0.207*** 0.200*** 0.218*** 0.211*** 0.212*** 

 [0.00693] [0.00572] [0.00560] [0.00655] [0.00568] [0.00619] [0.00675] [0.00681] 
Homeowner -0.00257 0.0165 0.0295** 0.0339** 0.0125 0.00172 0.00251 0.0473*** 

 [0.0150] [0.0128] [0.0140] [0.0153] [0.0156] [0.0175] [0.0193] [0.0157] 
Rent Public Housing -0.0245* -0.00878 0.00551 0.00547 0.00201 -0.00628 -0.0163 0.00678 

 [0.0135] [0.0122] [0.0140] [0.0152] [0.0156] [0.0162] [0.0170] [0.0169] 
Partial Property Housing -0.0178** -0.0239*** -0.0292*** -0.0287*** -0.00577 -0.00608 -0.0143 -0.0308*** 

 [0.00769] [0.00875] [0.00977] [0.00858] [0.00796] [0.0102] [0.0105] [0.0103] 
Commercial Housing -0.0129 -0.0240** -0.0221** -0.0202** -0.00637 -0.00450 -0.00707 -0.0103 

 [0.0104] [0.0100] [0.0106] [0.00835] [0.00709] [0.0115] [0.0179] [0.0109] 
Poor Living Condition  0.0427*** 0.0341*** 0.0336*** 0.0523*** 0.0520*** 0.0577*** 0.0421*** 0.0354** 

 [0.00934] [0.00883] [0.00862] [0.00927] [0.0107] [0.0139] [0.0131] [0.0143] 
Per Capita Housing Area  -0.0861*** -0.0837*** -0.0837*** -0.0586*** -0.0620*** -0.0473** -0.0594*** -0.0707*** 

 [0.0209] [0.0200] [0.0186] [0.0195] [0.0150] [0.0210] [0.0214] [0.0152] 
Education -0.00469*** -0.00533*** -0.00500*** -0.00480*** -0.00434*** -0.00577*** -0.00860*** -0.00558*** 

 [0.000853] [0.000878] [0.000858] [0.000909] [0.000824] [0.00105] [0.00102] [0.000888] 
Age -0.0141*** -0.0112*** -0.0156*** -0.0126*** -0.0152*** -0.0134*** -0.00585** -0.00958*** 

 [0.00262] [0.00217] [0.00308] [0.00239] [0.00234] [0.00378] [0.00252] [0.00266] 
Age2 0.0170*** 0.0139*** 0.0187*** 0.0158*** 0.0190*** 0.0165*** 0.00757** 0.0127*** 

 [0.00295] [0.00250] [0.00345] [0.00266] [0.00258] [0.00428] [0.00293] [0.00301] 
Number of Persons 0.0415*** 0.0400*** 0.0426*** 0.0480*** 0.0495*** 0.0563*** 0.0506*** 0.0495*** 

 [0.00321] [0.00338] [0.00354] [0.00351] [0.00319] [0.00419] [0.00506] [0.00433] 
Ratio of Workers 0.0821*** 0.0518*** 0.0706*** 0.0555*** 0.0686*** 0.0525*** 0.0731*** 0.0440*** 

 [0.0150] [0.0136] [0.0129] [0.0127] [0.0128] [0.0154] [0.0150] [0.0153] 
Ratio of SOE Employees -0.0148*** -0.0210*** -0.0135** -0.0153*** -0.0125** -0.0133** -0.0150** -0.0246*** 

 [0.00539] [0.00554] [0.00534] [0.00522] [0.00562] [0.00651] [0.00616] [0.00655] 
Constant -0.888*** -1.049*** -1.157*** -1.328*** -1.141*** -1.832*** -1.379*** -2.043*** 

 [0.0820] [0.0617] [0.0822] [0.0633] [0.0643] [0.106] [0.0771] [0.0762] 
Occupation  dummies Yes Yes Yes Yes Yes Yes Yes Yes 

City dummies Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 16368 18178 17511 17049 19948 14435 10441 12146 

R-squared 0.167 0.174 0.192 0.180 0.178 0.189 0.205 0.188 
 

Note: Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01



 
Table 20: Housing Price and Household Saving: Interaction Terms 

 
 Income*HP Owner*HP Poor*HP Area*HP SOE*HP Age*HP 

Log(Housing Price) -0.172*** 0.0381* 0.0466** 0.0462** 0.0485** 0.0477** 

 [0.0442] [0.0212] [0.0223] [0.0216] [0.0213] [0.0225] 
Log(Household Income) 0.0350 0.214*** 0.214*** 0.214*** 0.214*** 0.214*** 

 [0.0307] [0.00350] [0.00347] [0.00349] [0.00350] [0.00345] 
Income*HP -0.0228***      

 [0.00388]      Homeowner 0.0175** 0.0535 0.0152** 0.0178*** 0.0179*** 0.0165** 

 [0.00677] [0.0346] [0.00668] [0.00671] [0.00670] [0.00670] 
Owner*HP  -0.00908**     

  [0.00432]     Rent Public Housing -0.00454 -0.00458 -0.00625 -0.00566 -0.00567 -0.00611 

 [0.00718] [0.00752] [0.00718] [0.00719] [0.00716] [0.00718] 
Partial Property Housing -0.0197*** -0.0207*** -0.0144*** -0.0203*** -0.0203*** -0.0198*** 

 [0.00441] [0.00420] [0.00415] [0.00433] [0.00435] [0.00446] 
Commercial Housing -0.00908 -0.00966 -0.00313 -0.00909 -0.00914 -0.00909 

 [0.00625] [0.00587] [0.00523] [0.00602] [0.00606] [0.00614] 
Poor Living Condition  0.0433*** 0.0472*** 0.0427*** 0.0481*** 0.0483*** 0.0476*** 

 [0.00503] [0.00495] [0.00593] [0.00507] [0.00504] [0.00514] 
Poor*HP   0.00180**    

   [0.000693]    Per Capita Housing Area  -0.0706*** -0.0700*** -0.0666*** -0.0754 -0.0699*** -0.0678*** 

 [0.00965] [0.00959] [0.00948] [0.0832] [0.00957] [0.00950] 
Area*HP    -0.000695   

    [0.0102]   Education -0.00521*** -0.00515*** -0.00511*** -0.00515*** -0.00516*** -0.00515*** 

 [0.000409] [0.000398] [0.000407] [0.000399] [0.000399] [0.000408] 
Age -0.0126*** -0.0132*** -0.0132*** -0.0132*** -0.0132*** -0.00741*** 

 [0.00131] [0.00134] [0.00134] [0.00134] [0.00134] [0.00193] 
Age2 0.0157*** 0.0163*** 0.0163*** 0.0163*** 0.0163*** 0.0103*** 

 [0.00143] [0.00145] [0.00145] [0.00146] [0.00145] [0.00212] 
Age 1*HP      0.000576 

      [0.000705] 
Age 3*HP      0.00285*** 

      [0.000446] 
Age 4*HP      0.00130* 

      [0.000770] 
Number of Persons 0.0485*** 0.0485*** 0.0489*** 0.0485*** 0.0485*** 0.0485*** 

 [0.00202] [0.00198] [0.00193] [0.00198] [0.00198] [0.00200] 
Ratio of Workers 0.0633*** 0.0623*** 0.0619*** 0.0621*** 0.0619*** 0.0615*** 

 [0.00650] [0.00643] [0.00641] [0.00643] [0.00642] [0.00655] 
Ratio of SOE Employees -0.0145*** -0.0153*** -0.0151*** -0.0154*** 0.0144 -0.0159*** 

 [0.00260] [0.00252] [0.00249] [0.00251] [0.0325] [0.00256] 
SOE*HP     -0.00378  

     [0.00410]  Constant -0.401 -2.033*** -2.109*** -2.096*** -2.115*** -2.228*** 

 [0.352] [0.196] [0.203] [0.199] [0.197] [0.212] 
Occupation  dummies Yes Yes Yes Yes Yes Yes 

City dummies Yes Yes Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes Yes Yes 

Observations 126076 126076 126076 126076 126076 124018 
R-squared 0.184 0.183 0.183 0.183 0.183 0.183 

 
Note: Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01



 
Table 21: Housing Price and Household Saving: Fixed Effect Model 

 
 (1) (2) (3) (4) (5) (6) 

Log(Housing Price) 0.0287*** 0.0319*** 
  

0.0832*** 0.0287*** 

 [0.00998] [0.0109] 
  

[0.0322] [0.00998] 
Log(Household Income) 

  
0.0130** 

 
 

    
[0.0059] 

 
 

 Homeowner 
   

0.0237*  
     

[0.0141]  
 Rent Public Housing 0.259*** 0.259*** 0.255*** 0.259*** 0.189*** 0.259*** 

 [0.00415] [0.00443] [0.00447] [0.00518] [0.0103] [0.00415] 
Partial Property Housing 0.0297** 0.0245 0.0256* 0.0257 0.0308 0.0297** 

 [0.0140] [0.0155] [0.0153] [0.0176] [0.0347] [0.0140] 
Commercial Housing 0.00410 -0.00151 -0.00384 0.00358 0.00857 0.00410 

 [0.0142] [0.0156] [0.0154] [0.0181] [0.0354] [0.0142] 
Poor Living Condition  -0.0342*** -0.0305*** -0.0335*** -0.0413*** -0.0763*** -0.0342*** 

 [0.00710] [0.00792] [0.00765] [0.00908] [0.0176] [0.00710] 
Per Capita Housing Area  -0.0341*** -0.0304*** -0.0316*** -0.0396*** -0.0942*** -0.0341*** 

 [0.00708] [0.00796] [0.00761] [0.00873] [0.0176] [0.00708] 
Education 0.0419*** 0.0381*** 0.0438*** 0.0501*** 0.0251 0.0419*** 

 [0.00729] [0.00820] [0.00785] [0.00944] [0.0182] [0.00729] 
Age -0.130*** -0.147*** -0.134*** -0.165*** -0.207*** -0.130*** 

 [0.0150] [0.0172] [0.0162] [0.0181] [0.0373] [0.0150] 
Age2 -0.0127*** -0.0134*** -0.0132*** -0.0175*** -0.00247 -0.0127*** 

 [0.00240] [0.00260] [0.00255] [0.00298] [0.00596] [0.00240] 
Number of Persons 0.0161*** 0.0168*** 0.0165*** 0.0214*** 0.00409 0.0161*** 

 [0.00273] [0.00296] [0.00290] [0.00340] [0.00678] [0.00273] 
Ratio of Workers 0.0578*** 0.0571*** 0.0562*** 0.0550*** 0.0278*** 0.0578*** 

 [0.00309] [0.00337] [0.00329] [0.00384] [0.00767] [0.00309] 
Ratio of SOE Employees 0.0439*** 0.0509*** 0.0456*** 0.0387*** 0.0592** 0.0439*** 

 [0.0103] [0.0111] [0.0111] [0.0128] [0.0257] [0.0103] 
Constant -2.261*** -2.387*** -2.111*** -1.947*** -2.136*** -2.261*** 

 [0.0971] [0.228] [0.115] [0.142] [0.280] [0.0971] 
Occupation  dummies Yes Yes Yes Yes  Yes 

Year dummies Yes Yes Yes Yes  Yes 
Observations 55363 50922 49088 41280 55363 55363 

R-squared 0.116 0.115 0.117 0.117 0.015 0.116 
 
Note: Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01  



 
Table 22: Housing Price and Household Saving: IV 

 
 OLS OLS IV FE FE IV 

Log(Housing Price) 0.0709** 0.0728*** 0.0287*** 0.0674*** 

 [0.0311] [0.0171] [0.00998] [0.0069] 
Log(Household Income) 0.316*** 0.280*** 0.259*** 0.254*** 

 [0.0505] [0.0500] [0.00415] [0.00525] 
Homeowner 0.0230* 0.0103 0.259*** 0.254*** 

 [0.0137] [0.0154] [0.00415] [0.00525] 
Rent Public Housing -0.00203 0.00399 0.0297** 0.0456** 

 [0.00982] [0.0129] [0.0140] [0.0182] 
Partial Property Housing -0.0369** -0.0126 0.00410 0.0219 

 [0.0166] [0.0177] [0.0142] [0.0179] 
Commercial Housing -0.0326** -0.00981 -0.0342*** -0.0372*** 

 [0.0145] [0.0180] [0.00710] [0.00899] 
Poor Living Condition  0.0763*** 0.0821*** -0.0341*** -0.0347*** 

 [0.0130] [0.0176] [0.00708] [0.00942] 
Per Capita Housing Area  -0.201*** -0.145*** 0.0419*** 0.0478*** 

 [0.0448] [0.0306] [0.00729] [0.00888] 
Education -0.00777*** -0.00758***   

 [0.00161] [0.00205]   Age 0.00266*** 0.00261*** -0.0127*** -0.0118*** 

 [0.000615] [0.000789] [0.00240] [0.00299] 
Age2 -0.00293*** -0.00298*** 0.0161*** 0.0150*** 

 [0.000826] [0.00108] [0.00273] [0.00337] 
Number of Persons 0.0549*** 0.0589*** 0.0578*** 0.0532*** 

 [0.00531] [0.00678] [0.00309] [0.00394] 
Ratio of Workers 0.0610* 0.0859*** 0.0439*** 0.0417*** 

 [0.0319] [0.0273] [0.0103] [0.0128] 
Ratio of SOE Employees -0.0302*** -0.0247*** -0.0121** -0.0106* 

 [0.00664] [0.00549] [0.00490] [0.00624] 
Constant -3.569*** -2.026*** -2.261*** -2.527** 

 [0.542] [0.323] [0.0971] [1.205] 
Occupation  dummies Yes Yes Yes Yes 

City dummies Yes Yes No No 
Year dummies Yes Yes Yes Yes 

Observations 463222 314054 55363 34904 
R-squared 0.047 0.049 0.116 0.016 

 
Note:  Standard errors in brackets 
* p<0.10, ** p<0.05, *** p<0.01  



 
 

Table A1: Alternative Definitions of Poor Condition Houses 
 

 Def 1 Def 2 Def 3 
1992 0.326 0.498 0.281 
1993 0.284 0.469 0.261 
1994 0.251 0.448 0.230 
1995 0.227 0.413 0.209 
1996 0.202 0.387 0.183 
1997 0.167 0.366 0.153 
1998 0.151 0.345 0.141 
1999 0.140 0.323 0.138 
2000 0.121 0.301 0.123 
2001 0.116 0.292 0.119 
2002 0.178 0.238 0.098 
2003 0.167 0.228 0.090 
2004 0.158 0.217 0.079 
2005 0.132 0.191 0.058 
2006 0.120 0.178 0.054 
2007 0.117 0.168 0.037 
2008 0.115 0.174 0.034 
2009 0.111 0.168 0.034 
Total 0.160 0.263 0.105 

Observations 230760   
                                                                    Source: Urban Housing Survey. 

  



 
Table A2: Correlations of Different Definitions of Poor Living Conditions 

 

 
Poor Living 
Conditions 

Poor Living 
Conditions Def 2 

Poor Living 
Conditions Def 3 

Poor Living Conditions 1   
Poor Living Conditions Def 2  0.651*** 1  
Poor Living Conditions Def 3  0.650*** 0.526*** 0.679*** 

                              Source: Urban Housing Survey 



10 Appendix

10.1 Alternative Definitions of Poor Condition Houses

In this section, we consider three alternative definitions of poor condition houses. Definition

1 defines poor condition houses as houses lacking at least two basic facilities among the four

(bathroom, heater, cooking fuel, and water.) Definition 2 defines poor condition houses as

collective dormitories. Definition 3 defines poor condition houses as houses without a bathroom.

Table A1 presents the time trend of housing stocks with poor living conditions by the three

definitions, which are quite consistent. Table A2 reports their correlations of different definitions

of poor living conditions and indicate strong correlations between different definitions.

56


	Introduction
	Literature Review
	Housing Reform and Housing Price in China
	Saving rate in China

	Institutional Background
	China's Urban Housing Reform in History
	China's Housing Market Today

	Conceptual Theory and Hypothesis
	Data
	The 1998 Reform and Household Saving: 1992-2002
	Consequences of Cross-City Variation in Housing Reform
	The Housing Reform and Household Saving: 1998-2002
	The Housing Reform Pace and Housing Price: 2002-2009

	Housing Price and Household Saving: 2002-2009
	OLS Results
	Instrumental Variable Results

	Conclusion
	Appendix
	Alternative Definitions of Poor Condition Houses


