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Abstract 

Housing affordability is the relationship between households’ income and housing 

expenditure. The public are very concerned about the high price of residential housing in 

Beijing, which is considered go beyond the income of average citizens. In order to fully 

understand the China’s real estate market, the paper first analyses the land policy, housing 

reform and housing finance, etc. Then this paper examine to what the extent the high housing 

price had led to low levels of housing affordability from 2000 until 2009 among Beijing urban 

households. The ratio analysis has been conducted to measure housing affordability. 

Meanwhile, we compute the housing-induced poverty, find maximum affordable housing 

prices for all the income classes, and suggest the housing assistance that should be provided to 

urban households in Beijing. Approximately, only 20% Beijing urban residents have purchase 

affordability for a standardized new residential housing, no matter which approach is used, 

strong statistical evidences reveal that there is an incessant large gap between residential 

housing prices and urban residents’ incomes in Beijing.  

 

 

 

 2



 

Acknowledgement 

 

I would like to take this opportunity to thank all those who have helped and supported me in 

the writing of this thesis.  

 

First and foremost, I would like to express my sincere gratitude to Hans Lind for his 

wonderful guidance. His constant constructive criticisms and feedback help me a lot; his wise 

mind, clear way of thinking, and great patience deeply impressed me.  

 

Meanwhile, I would also like to express my thanks to all the teachers who have helped us in 

the entire process of study. It has been the most memorable study experience in my whole 

life. Moreover, I want to express my appreciation to KTH, the scientific spirit and 

environment atmosphere promotes my understanding of both inner and outer worlds 

scientifically.  

 

Then I wish to extend my gratitude to my dear classmates and friends, Yang Chen and 

Pengfei Wang, your care created a great environment which helps me grow a lot spiritually. 

 

Finally my biggest appreciation goes to my parents, who have contributed immensely towards 

my education, your support and concern always motivate me never stop pursuing my dream.  

 

 

Chen Yao 

Stockholm, May 2011 

 

  

 

 

 

 

 

 

 3



 

Contents 
1 Introduction ..................................................................................... 6 

1.1 Problem formulation .................................................................................... 6 

1.2 Objective ...................................................................................................... 6 

1.3 Structure ....................................................................................................... 7 

2 Background ...................................................................................... 8 

2.1 Land reform and land policy ........................................................................ 8 

2.2 Housing reform in China ............................................................................ 11 

2.3 China’s Housing Provident Fund and housing finance ............................. 13 

2.4 Affordability housing supply ..................................................................... 15 

2.5 Escalating housing price in recent years .................................................... 16 

3 Defining and measuring housing affordability ........................... 21 

3.1 Defining housing affordability ................................................................... 21 

3.2 Measuring housing affordability ................................................................ 22 

3.2.1 Ratio approach .............................................................................. 22 
3.2.2 Residual income approach ............................................................ 23 

4 Assessing housing affordability in Beijing ................................... 25 

4.1 Methodology .............................................................................................. 25 

4.2 Assumptions and Data................................................................................ 25 

4.3 Using the ratio approach ............................................................................ 26 

4.3.1 Price-to-income ratio in Beijing ................................................... 26 
4.3.2 International comparison .............................................................. 27 

4.4 Using the expenditure-to-income ratio ...................................................... 29 

4.5 Using the residual income approach .......................................................... 31 

5 Study limitation and policy proposals ......................................... 37 

5.1 Homeownership ratio in Beijing ................................................................ 37 

5.2 Rental affordability in Beijing ................................................................... 38 

 4



 

5.3 Household wealth and housing affordability ............................................. 38 

5.4 Term of the loan and loan interest rates ..................................................... 38 

5.5 Policy proposals ......................................................................................... 39 

6 Conclusion ...................................................................................... 42 

References ......................................................................................... 43 

Appendix 1    Relevant data ............................................................. 46 

Appendix 2 Monthly mortgage repayment .................................... 47 

Appendix 3 Calculation tabulations ................................................ 48 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 5



 

1 Introduction 

1.1 Problem formulation 

China has experienced rapid economic growth since the launch of economic reform in 1979. 

As part of the economic reform, China’s housing reform profoundly affects people’s housing 

conditions. The old welfare housing system has fundamentally been terminated and the new 

housing allocation system is still under the process of establishment and improvement. 

Housing affordability has become an emerging and serious problem in China, and especially 

in Beijing area where house prices have escalated significantly. Providing more affordable 

housing and facilitating home ownership has been put on the Chinese government agenda. 

 

As the biggest city and the political centre in China, the issue of housing affordability in 

Beijing attracts far more concern than any other cities. Beijing has a total population of 22 

million, and its housing market has always been one of the most expensive housing markets in 

China. Thus, how Beijing residents survive under the high housing prices attract massive 

attention not only from the Chinese government but also from the outside observers. 

Moreover, there has long been a concern that commercial housing prices in Beijing are too 

high and are beyond the income of average Beijing residents (LAU et al., 2004). Furthermore, 

due to the increasing importance of real estate as the fundamental of economy in China, an 

appropriate study of the status of housing affordability in Beijing is essential and valuable to 

comprehend the connotation of housing reform in urban China. However, little analysis has 

been focused on this issue so far. A rare exception is Yang et al (2008) which analyzed the 

affordability of owner occupied housing in Beijing. 

 

1.2 Objective 

The aim of this thesis is to measure the situation of housing affordability in Beijing. 

Specifically, it tries to analyze the status of housing affordability in Beijing after the abolition 

of old welfare housing system (2000-2009). Besides, it seeks how much percentage of the 

urban residents in Beijing has the affordability to purchase a new residential housing 

currently. 

 

Main questions need to be solving in this paper are:  

 What is the general housing policy framework?  
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 What is the prevailing definition of housing affordability? 

 What are the possible ways to measure housing affordability?  

 What is the housing affordability situation in Beijing presently?  

 How to improve the housing affordability for medium and low income     

households?  

Hopefully this research will provide some guidance to the municipal government identifying 

the possible groups who need housing subsidy and implementing the housing policy 

efficiently and accurately. 

 

1.3 Structure 

The paper is organized as follows. Section 2 presents the background about housing in urban 

China. Specifically, it reviews the land policy, housing reform, housing finance, Housing 

Provident Fund and housing finance in China. Section 3 reviews the definition of housing 

affordability and different ways to measure it. Section 4 assesses housing affordability 

conditions in Beijing by using the ratio approach and residual income approach. Section 5 

proposes some ideas to improve housing affordability and study limitation. Section 6 contains 

the conclusions. 
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2 Background  

2.1 Land reform and land policy 

Before the People's Republic of China (PRC) was founded, land in China was privately 

owned and could be transferred by mutual agreement. The Chinese Communist Party (CCP) 

nationalized land owned by the Nationalist Government and started a series of land reform in 

rural areas within its governmental control by confiscating the land of landlords and 

transferring it to the peasant tenants. When the CCP came into power in 1949, this private 

form of peasant land ownership remained unchanged (ling&Issac, 1994). The government 

believed that land ownership was the main source of wealth, and it also firmly believed the 

ability to manage land resources was critical to the stability of the new founded socialist state. 

Consequently, the government implemented a socialist system of state land ownership 

through which it exercised monopolistic power over all land resources in urban areas. In rural 

areas, it encouraged peasants to transfer their privately owned land to collectively owned and 

controlled production cooperatives.  

 

On December 1953, the State Council passed some laws, under which government 

organizations and state-owned enterprises were provided with land which was requisitioned 

by the government, the land should return to the state when the use finished (ling&Issac, 

1994). The fifth session of the fifth National People’s Congress passed the “Constitution of 

the People’s Republic of China” on 4 December 1982, in which Clause 4 article 10 of the 

Constitution prescribed that: no organization or individual could appropriate, buy, sell, lease 

or unlawfully transfer land in other ways. Therefore, this lack of economic channel for the 

transfer of land use rights resulted in the inefficient use of land and triggered serious social 

conflicts and disputes surrounding the allocation of land (Qin, 2010). 

. 

Thus, the land system indicated that the state performed a dual role in this process, both as the 

economic property owner and as the political administrator of land. State-owned urban land 

was allocated freely to social-economic sectors for their own use, such as: administrative 

units, state-owned enterprises and public sectors. The amounts of land resources were 

allocated to social-economic sectors according to government policy objectives and political 

status of the work units rather than to philosophy of economic efficiency.  
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From 1979, the PRC initiated the “open-door” policy to boost the economy; its policies 

included reforms in agriculture, reform of the financial system and the introduction of 

socialist market economy. At the same time, foreign investors became fascinated by the 

unexplored economic market in China; China’s urban land reforms were thus initially 

stimulated by increased demand for land by these foreign investors. In response to these 

changes, the state relaxed the strict public ownership in order to allow foreign investors to 

gain access to land resources. In 1979, the state passed “Chinese-Foreign Equity Joint 

Ventures” law, in which it specified that land continued to be owned by state. However, 

native enterprises have the right to use their land as capital to cooperate with foreign 

investors. This, together with the state’s willingness to charge land use fees indicated the 

emergence of a commercial value for land for the first time (Chan & Kwok, 1999).  

 

Between 1982 and 1987, a pilot scheme was set up in various cities to collect land-use fees, 

the level of fees related to the land use, amount of supply and infrastructure. For instance: the 

fee rate was set at 1-4 Renminbi(RMB) per square meters in 1982 in Shenzhen special 

economic zone, and the amount of land-use fees collected in 1982 reached at the level of 10 

million RMB. Moreover, Shanghai granted rights over a piece of land in the Hong Qiao 

economic and technological development district to a Japanese company through international 

open tender in 1988. Nevertheless, it should be emphasized that the alienation of interests in 

land was initially still prohibited, reflecting the strong social characteristic of the prevailing 

political ideology. 

 

On May 1990, the State Council issued “Interim Regulations of the People’s Republic of 

China Concerning the Assignment and Transfer of the Right to the Use of the State-Owned 

Land in Urban Area” to normalize the urban land market. The State Council states that the 

state is the ultimate land owner, the ownership of any type of land is not for sale and what is 

being sold is the right to use the land for a period of time. The land use right may be granted 

through negotiation, invitation for bids and auction. The local land management departments 

in city and county governments are specific representatives to implement the land assignment 

under the province, autonomous region, or municipality. The maximum duration for the 

granting of land use rights are summarized in table 1: 
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Table 1: Maximum duration for Different Categories of Land Uses 

Categories Time-Period 

Residential 70 

Industrial 50 

Educational,Scientific,Teachnological,Cultural,Health and 

Sports 50 

Commercial, Tourism and Recreational 40 

Other uses 50 

Source: The State Council (1990) 

 

Land-use rights obtained in the contract may be leased, assigned, mortgaged or used to 

develop other economic activities, the legitimate rights and interests of the landowners shall 

be protected by the laws of the state. Land users should pay the full amount of the land-

granting fees within 60 days after entering into the contract for granting the land-use rights, 

otherwise, the grantor (Land Administration Department of the People’s Government of 

Cities and Counties) have the right to repeal the contract and may demand compensation for 

breach of contract. After paying the land-granting fees in full, land users shall complete the 

registration and obtain the land-use certificate for the purpose of acquiring the land-use rights. 

The right to the use of the land and the ownership of the above ground buildings shall be 

acquired by the State without compensation when the expiration of land use. Moreover, the 

land user may apply for a renewal following the procedures; otherwise, the land shall be 

compulsorily reverted to the state (The State Council, 1990).  

 

Before 2002, the private agreement was one of the prevailing entitled ways to grant land use 

rights, political elements played a key role in distributing land resources. According to the 

unofficial statistics, only five percent via invitation of tenders or auction, and about 95 percent 

of all land use rights were granted by private agreements between local authorities and real 

estate developers before June 2002. The lack of transparency in granting land use rights has 

resulted in hidden transactions between local authorities and real estate developers, the 

process of land use rights transfer by local authorities could be a major source of corruption if 

not properly supervised, while the state bearing the loss of tax revenues (Li et al., 2008). 

 

With the acceleration of land policy reforms, private agreements in the granting of land use 

rights slowly faded out the land market. On April 3, 2002, the Ministry of Land and 
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Resources promulgated the “Provisions on the Grant of State-owned Land Use Rights by 

Invitation for Bids, Auction, and Price Listing” effective on July 1, 2002, which clearly stated 

that the granting of state-owned land for commercial uses, such as commerce, tourism, 

recreational and commodity residential uses should go through the process of bids, auction or 

price listing. With the implementation of these rules, the invitation for bids, auction, or price 

listing approaches are now widely recognized as rules for granting land use rights in almost 

all types of commercial land (Qin, 2010). 

 

It’s obvious that political factor serves as an important role in shaping the land market, the 

central and local governments are beneficiaries as the transfer of land use right since 1990. 

Since the state is the ultimate owner of land, land price has been mostly determined by the 

supply of local authorities, local government has a monopolistic status in formulating land 

price. Meanwhile, the lack of an efficient regime for evaluating the performance of local 

government led to some irrational behaviors. For instance: to some extent, the performance of 

local government offices are judged by the amount of land development projects completed 

during their terms of office. Accordingly, local government offices are willing to witness 

more and more land development, thus, the local government are bound up in exploiting 

undeveloped land assets into impressive high specification buildings (Cao et al., 2002). In this 

way, the enthusiasm of land development in the government inevitably boosts the upward 

trend in land prices. Hence, the rising land prices increased the development cost of real estate 

developers, it can imagine is that this part of cost will naturally be shifted to the housing 

owner. So somewhat, the real estate market price depends not only on interest rates, taxes, it 

also depends on the supply of land. 

 

2.2 Housing reform in China 

Residential housing was considered as welfare good rather than commodity in China during 

the period of planned-economy(1949-1992), most of the resident lives in urban China were 

provided with housing almost for free by government institutions and work units (Chen et al, 

2010). Cui’s study (as cited in Chen et al, 2010) illustrates that during the planned-economy 

period, the Chinese government spent 25 billion RMB on average in new housing 

construction and 10 billion RMB on maintenance; however, it received only 1 billion from 

rents. Since the rent collected did not cover maintenance cost, housing investment and 

improvement was kept at a very low level. Consequently, China experienced consistently 
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deteriorating urban living conditions, for instance, the per capita living space declined from 

4.5 square meters in the early 1950s to 3.6 square meters in the late 1970s. 

 

Since the Chinese government started economic reform in 1979, housing reform was carried 

out simultaneously. In 1994, the Chinese central government issued “The Decision on 

Deepening the Urban Housing Reform” which set up a framework for the housing reform. 

The government decided to build a multi-tiered housing provision system for different income 

groups. For example, high income groups would purchase housing from the market, and the 

middle and low income families would purchase subsidized affordable housing units through 

the Economically Affordable Housing (EAH). At the same time, a dual housing finance 

system was set up to combine both private and social savings, in which potential homebuyers 

could apply for commercial mortgage loans from financial intuitions as well as get subsidized 

mortgage loans through a compulsory housing saving program called Housing Provident 

Fund (HPF) (Wang & Murie, 1999).  

 

Although the housing market experienced rapid growth after the reform in 1994, there were 

still lots of problems. For example, most of the housing were purchased by the work units and 

state-owned enterprises, which then resold or reassigned to their employees, this behavior 

largely suppressed the private purchase of housing, plus the income of residents remained at a 

very low level, we can see the government’s attempt to establish a functional housing market, 

however, the outcomes from the market did not match the expectation (Chen et al., 2010). 

 

Nevertheless, we cannot ignore the adverse effects brought from the 1997 Asian financial 

crisis. The economic growth rate in China slipped from 8.8 percent in 1997 to 7.8 percent in 

1998 (Business Sohu, 2002), with a sharp decline in the export industry and millions of 

workers were laid off. In order to stimulate the economy which was badly hurt by the 

financial crisis, the Chinese central government issued “A Notification from the State Council 

on Further Deepening the Reform of the Urban Housing System and Accelerating Housing 

Construction” in 1998(The State Council, 1998). This announcement stated that work units 

could grant subsidies to their employees to support them to purchase housing from the market, 

while all the residential units built after 1 January 1999 were to be sold on the market, not 

allocated. Moreover, this notification prohibited work units from buying or building new 

housing for their employees. Whilst the government continues to improve the EAH and HPF 

housing program created in 1994. Through the development of these two programs, the 
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government expects the majority of urban residents have the ability to purchase their own 

private housing from the housing market (Chen et al., 2010). 

 

As the housing industry becomes the new engine of growth, urban residents’ living conditions 

have significantly improved. For example, the floor space per capita for urban residents has 

increased from 18.7 square meters in 1998 to 33 square meters in 2010 (The State Council, 

2010). And the homeownership rate for the urban residents in China reached 87.8 percent in 

2010(State Statistics Bureau, 2010); in fact, housing have become the most important private 

property for urban Chinese (Qin, 2009). 

 

Nevertheless, many scholars have pointed out there were several problems remained after the 

housing reform in China. For example, James Lee (2000) pointed out that those government 

officials, state-owned enterprise workers who occupied a certain level of social status could 

obtain lot of benefits and opportunities during the housing reform process, while most urban 

residents still have to suffer extremely poor living conditions as their low income and low 

social status which cannot occupy certain social resources. Therefore, the central government 

is facing the housing problems that are not been solved in the housing reform in 1998, there 

are more and more discussion over the housing prices are raised beyond the average income 

of urban residents in recent years, housing affordability problem has aroused widespread 

interest in the whole society. 

 

2.3 China’s Housing Provident Fund and housing finance 

The Housing Provident Fund (HPF), imitated the Singapore’s Central Provident Model, was 

introduced in Shanghai in 1991 and became a nationwide housing saving program after 1994. 

HPF is an enforced housing saving program which requires both employers and employees to 

save the same proportion of the employees’ salaries into the HPF accounts, which are 

managed by China Construction Bank (Wang&Murie, 1996). Housing savings are to income 

tax exempted, normally, the participants in the HPF program could possibly get a loan that is 

10 to 15 times larger than their HPF savings (Wang, 2001).  

 

The HPF program allows work units to support a cash subsidy instead of directly build 

housing units for their employees, while employees are expected to purchase housing using 

the relatively low interest rate mortgage loans from HPF. The saving is only allowed use for 
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any family housing purposes. Each household may use all its members’ HPF savings for 

housing purchase, improvement and renovation (The State Council, 2002). 

 

However, there exist some systematic deficiencies in the HPF program. For example, the 

contribution ratio varies across regions and industries. Employers in Beijing are required to 

match 12% of the employees’ salaries (Sina News, 2008), but the ratio only reaches 5% in 

some other regions. Households with higher salaries obtain larger HPF contributions and thus 

qualify for larger loans. By contrast, lower-income households can only get smaller loans or 

perhaps nothing if they could not afford new housing. Moreover, there exist some 

monopolistic industries such as: electric power, telecommunications, coal, deliberately violate 

some provision, deposit some taxable benefits such as various types of subsidies, allowances 

into the "Housing Provident Fund” account so as to make these benefits tax evasion (ZZGJJ, 

2006). To some extent, the HPF leads to partly unfair income distribution. 

 

Since work units were prohibited to build or purchase housing for their employees after 

housing reform in 1998, most urban families had to purchase housing from the market. 

According to the statement from the Chinese central bank-the People’s Bank of China (PBC), 

in order to support the housing reform, promote housing consumption and improve the 

housing consumption for urban households, it published the Individual Residential Mortgage 

Lending Regulations which established a framework for mortgage lending, it includes a 

maximum loan-to-value ratio of 70 percent and maximum mortgage term was extended to 20 

years (PBC, 1998). The relaxed lending standards, together with the strong housing demand 

released by the housing reform, have led to the unparalleled growth of the commercial 

mortgage sector. By 2010, China has an outstanding of individual housing exceeding 7.33 

trillion RMB, almost 58 times the 1999 balance (PBC, 2010). According to the latest 

regulations, the terms of mortgages are regulated as follows: the maximum housing mortgage 

loans term is 30 years and the maximum loan-to-value ratio is 70 per cent, and mortgage 

interest rates are controlled and set to track central bank rates (PBC, 2006). 

 

Five state-owned banks dominate the commercial housing mortgage loans market: the 

Industrial and Commercial Bank of China (ICBC), Agricultural Bank of China (ABC), Bank 

of China (BC), China Construction Bank (CCB), and Bank of Communication (BOC), all of 

them are supervised by People’s Bank of China and China Banking Regulatory Commission 

(CBRC). Together they account for over 90 percent of the commercial mortgage market share 
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(Deng et al., 2009); although the small and medium-sized commercial banks are allowed to 

provide commercial mortgages, their market shares are very small.  

 

Generally speaking, the interest rate of Housing Provident Fund loans is always lower than 

that of Commercial Housing Mortgage loans. Take the five year loans as an example; the 

interest rate of HPF loans was set at the level of 8.1% in 1997, while the interest rates of 

commercial loans remained at 12.42%. From 2002 to 2006, the PBC has steadily increased 

the interest rate of commercial loans from 5.04% to 6.39% (over 5 years) in order to control 

the overheated investment and the soaring housing price. By contrast, the interest rate of HPF 

loans (over 5 years) has increased from 4.05% to 4.59% between 2002 and 2006. Currently, 

the interest rates of commercial loans is still higher than that of HPF, for example, the interest 

rate of HPF loans (over 5 years) stays at 4.5%,which are 2.1% lower than the interest rate of 

commercial loans (Ehomeday, 2010). In general, the interest rate of HPF loans is deemed to 

follow the variation of the interest rate of commercial loans. 

 

Nowadays, urban households in China can get both HPF loans and commercial housing 

mortgage loans. Since an HPF loan is often not sufficient to purchase a house, most 

households apply for both (Deng et al., 2010). According to the announcement from the 

People’s Bank of China (2007), the total HPF loans originations is about 17% of the total 

individual housing loans. Thus, despite the significance of the HPF program, commercial 

housing mortgage loans still dominate China’s residential mortgage market. 

 

2.4 Affordability housing supply 

The Economically Affordable Housing program (EAH) had been playing a good role in 

meeting the residence demand of families of mid-low-income since it was carried into 

execution in 1998. Developers of those projects are given exemption of land acquisition fees 

by local governments as well as tax reduction. Since the land value depends on location, 

whether the land is used for affordable housing projects depends on the generosity of local 

government. Moreover, in a nationwide scale, the prices of EAH units were usually 15 to 20 

percent lower than commercial housing on the market (Liu et al., 2008).  

 

Some problems arise from the implementation of the program. First, the program often missed 

its targeted groups. Zhang’s study (2000) shows that in most cases, wealthy families 
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purchased the EAH units, however mid-low-income groups still have no affordability to buy 

EAH units. Second, local governments are reluctant to support the EAH program, since they 

have to bear most of the subsidy costs. Consequently, specific income limits are now set by 

local governments, though the income limits are often too high in many provinces. Moreover, 

the central government required that every new commercial housing development, at least 70 

percent of the finished space should not exceed 90 square meters; while each EAH unit must 

be built less than 60 square meters.  

 

2.5 Escalating housing price in recent years 

Here we would like to add a focus on the period from 2008 until 2010 in which the world 

economy went into a recession due to the collapse in the real estate market in U.S. In the same 

time, housing prices increased gradually in China in this period. We believed that the 

appearance of this phenomenon is not only the result of reasonable living consumption 

demand, but also arises from inflation, excessive investment demand and market speculation. 

However, in the beginning, it’s necessary to understand the influence of cultural traditions and 

social system.  

 

Firstly, China's traditional culture emphasize the importance of owning individual housing, 

it’s generally accepted that younger generation must have its own housing before marriage, 

rental housing is viewed as the last resort option, or inferior solution. Moreover, the defects in 

the national social security system made housing served as a proactive tool; in other words, 

people could rent housing to receive rent, it induces excess demand for housing. Some study 

shows that those countries with incomplete social security system have strong demand for its 

own housing, such as some low-income countries and transition economies. In contrast, the 

Nordic countries such as: Sweden and Denmark with a comprehensive social security system, 

shows a relative low homeownership, about 50 ~ 60%, while some researches shows that the 

ratio in Beijing might reached 85% (Chen et al., 2006). 

 

Secondly, the fundamental reason behind the escalating housing price is the strong housing 

demand from Beijing residents. The annual housing supply is relative small compared to the 

housing demand from the whole 22 million populations (By late 2008). For example, the total 

completion area of commodity housing reached 279.46 million square meters in Beijing 

between 1998 and 2009 (see Figure 1); this is equivalent to a total of 3.1 million new 
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commercial housing supplies, or 0.237 million units annually. However, compared to demand 

from Beijing more than 7.1 million local families and the purchasing power from other 

provinces and cities, this obviously does not meet the increasing demand for improved 

housing, since many housing built before 1998 were characterized as low quality and bad 

location. In addition, Beijing's university graduates reached its highest value in the past two 

years, around 210,000 each year. The majority of them will remain working and living in 

Beijing, it will inevitably involve with purchase or rental housing. Moreover, an objective 

demand for housing have resulted from the development of China's urbanization and 

accelerated construction of urban renewal. Beijing planed to complete land reserves of 100 

billion RMB, a considerable part of the funds will be used for relocation compensation 

expenses. From January to September 2009, the city’s demolition involving 42,000 

households, equivalent to 6.2 times the previous year. Since the households relocated due to 

building demolition can get a proportion of the relocation compensation fees that could 

greatly increase their purchasing power of new housing.  

                 

Figure 1: Residential and Commodity housing completion area (1998-2009) 
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          Sources: Beijing Statistical Yearbook (1999-2010) 

                 

Thirdly, the increasing housing prices partly have been influenced by inflation. China’s 

consumer price index, the main gauge of inflation, was 5.9 percent in 2008, and the annual 

CPI growth rate reached a new high since 1996. Inflation is expected to increase the housing 

prices in Beijing and other cities, people feel that whether possess the RMB in cash on hand, 
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or placed in bank as deposits or buy financial products in general (non-stock, futures) have the 

risk of devaluation, thus people buy real estate to meet the expectations of preservation.  

 

The inflation began in 2008 is caused by a variety of factors, not only demand-pull factors, 

but also elements of the rising cost, excessive loans, as well as the international price rise 

factors. The surge in international crude oil prices brought great pressure to China, its price 

increased from $50 per barrel in 2007 to $147.27 in July 2008, the basic price index will be 

passed to other goods and services up, resulting in a modest rise in overall prices. Such as 

building materials prices, real estate prices will be affected next. Objectively speaking, the 

inflation was mainly due to the formation of excessive new loans and the rise in prices of 

agricultural products. At the end of 2008, China's financial institutions have a total balance of 

46.62 trillion RMB deposits, and the 20.35 trillion RMB loans, the difference between 

deposits and loans reached 15.27 trillion RMB, which indicating that the market funds are 

abundant. China’s financial institutions issued loans amount to 9.59 trillion RMB in year 

2009, and the outstanding loans increased by 7.95 trillion RMB in year 2010, exceeding the 

7.5 trillion which was the prescribed credit target set at the beginning of 2010. In addition, 

there are many reasons to explain the increasing prices of agricultural products such as 

climate, long distance between location and sales of the production sites, also speculation 

factor. Therefore, the government introduced measures to prevent hoarding, artificial 

speculation.  

 

Fourthly, housing prices could be regarded nothing but prices. Take the 15th land in Guang qu 

Men in Beijing as an example; land transactions price is about 15,000 RMB per square meter. 

The price mainly includes three parts: land costs, relocation compensation, and land 

conveyance fees. Both the raw land units and local government shares the avenue from land 

transactions, developers need to pay for construction and installation costs, capital occupation 

fees, management fees, municipal fees and other expenses other than the 15,000 RMB. Based 

on the standards in the market, these costs probably reach about 6,000 RMB per square meter; 

here we do not take the tax and fee into account. Therefore, only consider these factors above, 

the housing cost probably maintain at a level of 22,000 RMB per square meter.  

 

From the supply and demand point of view, if the purchase of land cost developer 15,000 

RMB per square meter, he would not to sell below this price or below cost to sell the house 

normally. So there is no doubt that with the rise in land prices, house prices will definitely 
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increase actually it has been confirmed from the actual situation. For example, the average 

transaction price of residential land in Beijing increased from 3,028 RMB per square meter in 

2008 to 7,337 RMB per square meter in 2010, meanwhile, the average transaction price of 

commercial housing increased from 12,795 RMB per square to 19,994 RMB per square 

meter.  

 

Besides, there were so many bidding records between year 2008 and 2010. For instance, the 

Beijing Guangqu Men 10th, which is one of the residential plots in the city center. The main 

three residential sites in it with an area of 247,151.679 square meters has been bought by the 

Zhong Hua Fang Xing Investment Management Co., Ltd at the price of 4.06 billion RMB, and 

the floor price is about 14493.7 RMB per square meter with a premium rate of 141%. Traded 

price was substantially higher than the reserve price; this phenomenon definitely affects the 

secondary residential areas and in the future relates to new housing prices. This stimulated the 

price expectations among buyers; people all want to buy up or do not buy, when prices 

continue to rise, the market prone to panic buying.  

 

There are some other factors also boost the housing price. For example, In order to actively 

cope with the international financial crisis, on 9 November 2008, the State Council announced 

an economic stimulus package. The programs include ten major measures which will be 

completed in two years to invest four trillion RMB so as to expand domestic demand and 

promote economic growth. These investments will focus on housing construction for low-

income groups, utilities, disaster relief and transportation construction. Obviously, the four 

trillion investments is inevitable to involve land acquisition, demolition and the expansion of 

the housing needs of residents, which to some extent, boost the real estate industry in some 

cities.  

 

Moreover, the government reformed the mechanism for setting the RMB exchange rate in 

2005; the mechanism de-pegged the RMB only to the U.S dollar, and linked it with a basket 

of foreign currencies. The Chinese currency has risen 9.38 percent against the US dollar since 

4th January 2008, currently (2010.12.31) trading at 6.59 per US dollar in the over-the-counter 

market. With the strongly expectation of up valuation of RMB, it increases the speculative 

investment among foreign investors in real estate market in Beijing. Such data is difficult to 

accurately obtain, here we can not confirm the influence of this factor, but it is undeniable that 

both official and civil recognize that the appreciation of RMB is expected to bring huge 
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speculative demand pressures to bear on the real estate market in some cities like Beijing and 

Shanghai. Furthermore, both Shanghai and Shenzhen Composite Index have dramatically 

decreased, 35.9% and 21.4% respectively (see Figure 2 and 3) form 2008 until 2010. Medium 

and small investors lost confidence in the stock market, since the residential real estate has the 

dual properties of consumption and investment, residential real estate investment, especially 

in big cities basically become a low-risk and high returns investment opportunity. 
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3 Defining and measuring housing affordability 
The main purpose of this paper is to assess the current status of housing affordability in 

Beijing. In other words, this paper aims to examine whether and how many urban households 

can afford new built owner-occupied housing in Beijing. However, before starting the 

empirical study, we need to clarify the definition and measurement of housing affordability. 

 

3.1 Defining housing affordability 

Housing affordability is the relationship between households and housing. Affordability 

expresses the challenge each household faces in balancing the cost of its actual or potential 

housing and its non-housing expenditures, within the constraints of its income (Stone, 2006). 

Housing affordability also can be interpreted as the relationship between the household 

income and housing expenditure (Kutty, 2005).  

 

Housing affordability quantifies the extent of discrepancy between current housing 

expenditures of households and what they are expected to spend given their consumption 

needs (Bogdon&Can, 1997). Hulchanski (1995) argues that housing affordability has become 

a common way of summarizing the nature of housing difficulty. It reflects the trade-off 

between housing expenditures and expenditures for non-housing goods, some households 

might choose to reduce consumption of goods in order to increase the housing consumption; 

meanwhile other might do the reverse of that. This choice is not only determined by the cost 

and availability of loans, but also influenced by the individual preference (Malpass, 1993). 

 

Maclennan and Williams’ study (as cited in Hancock, 1993) reveals that: Affordability is 

concerned with securing some given standard of housing (or different standards) at a price or 

a rent which does not impose, in the eyes of some third party (usually government) an 

unreasonable burden on household incomes. More specially, housing affordability should be 

understand as follows: given the households’ type and size, household have the ability to 

occupy housing that meets the well-established criterions of adequacy at a net rent which 

provides them adequate income to live on without falling below some poverty standard 

(Bramley, 1990). 
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Hancock (1993) pointed out that both the definition above are concerned with the standard of 

housing which indicated the opportunity cost of housing is the essence of the concept of 

affordability. Nowadays, many scholars (Hancock, 1993; LAU&Li, 2004; Yang&Shen, 2008) 

are agreed to recognize housing affordability should be measured as the households’ ability to 

pay housing costs without imposing constraints on non-housing consumptions. A household is 

said to have a housing affordability problem if disposable income after subtracting non-

housing costs cannot meets the acceptable housing cost. 

 

3.2 Measuring housing affordability 

3.2.1 Ratio approach 
The most commonly measurement of housing affordability is the ratio approach, which 

illustrate the ratio of housing cost to household income (also known as cost burden) (Kutty, 

2005). More specially, the ratio is defined as the ratio of current median/mean market value of 

standard housing unit to median/mean (either before tax or disposable) income of the 

household (Chen et al., 2010). Thresholds of the price or expenditure-to-income ratio have 

been set at 25%, 30%, 40%, and 50 %; households that exceed these ratios are regarded as 

having housing affordability problem (Kutty, 2005). Since the U.S Department of Housing 

and Urban Development (HUD) define a housing cost burden exceed 30 percent of income as 

unaffordable, so it’s widely acknowledged that a ratio up to 30 percent of income as 

affordable (Bogdon&Can, 1997).  

 

Here, it is necessary to distinguish between the housing price-to-income and the expenditure-

to-income ratio. The housing price-to income ratio can be seen as an indicator of the ability of 

households to access finance with which to purchase owner-occupied housing. The 

expenditure-to-income ratio measures the housing affordability once the homeownership has 

been achieved.  

 

As an indicator for expressing the relationship between housing cost and income, the ratio 

approach illustrates that if a household pays more for housing than a prescribed percentage of 

its income, then it will be unable to cover other necessities. The ratio measurement has gained 

the widest reorganization, since it is simple to understand and apply; and it seems to fit 
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people’s common sense (Stone, 2006). However, this ratio approach has frequently been 

criticized with several deficiencies.  

 The ratio approach ignores the different preferences on quality. For instance: some 

households might be willing to spend a larger proportion of income on higher quality 

units, but they may appear to face affordability problem in relation to the percentage 

measurement (Bogdon & Can, 1997; Kutty, 2005). 

 The ratio approach does not notice about the income constraint of households. Some 

households may not be able to pay as much as 30% of its income, but still have enough to 

maintain the cost of other necessities (Bogdon& Can, 1997). 

 The rationale acceptable ratio varies between 25% and 30%, this level has been built on 

empirical studies of what households actually spend for housing, and they can be easily 

viewed as universal and lawful since ratios are numbers, this standard could be easily 

legitimated as appropriate indicators and used as the basis for normative standards (Stone, 

2006). 

 The ratio is not appropriate for all households, for housing and non-housing costs vary by 

household type (Stone, 2006).  

 

3.2.2 Residual income approach 
Since there have been substantial criticisms on the ratio approach, some scholars 

recommended an alternative approach-the residual income approach to assess housing 

affordability. Hancock (1993) argues that “from economic first principles that it is more 

logical to use some form of residual income definition than one based on a prescribed ratio of 

housing costs to income”. This approach arises from the recognition that non-housing 

expenditures are limited by how much is left after paying for housing (Stone, 2006).  

 

The residual income approach measures whether the households’ income after deducting the 

standard housing consumption is sufficient to cover non-housing needs. In other words, a 

household could be considered having a housing affordability problem when its income after 

housing expenditures falls below the prescribed level of minimum socially acceptable or 

desirable non-housing consumption, therefore, the appropriate indicator of housing 

affordability should be the differences between housing costs and the residual income exist 

after paying for housing (Stone, 2006). Moreover, Stone (2006) developed the concept of 

shelter poverty, which described the situation when housing costs are too high that households 
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can not meet their non-housing consumption. Kutty (2005) defined housing-induced poverty 

as the situation when a household cannot afford the poverty basket of non-housing goods after 

paying for housing; and he also claimed that “this basket is assumed to be two-thirds of the 

official poverty line. Thus, a household at the poverty line would enter housing-induced 

poverty if its housing expenditures exceeded one-third of its income”. 

 

Compared to the ratio approach, the residual income approach has several merits: first, it 

takes the housing decisions of individuals and social acceptable level of consumption into 

account. The logic is that some rich families may spend 90% of their income on housings but 

still maintain superior living standards; this phenomenon could be viewed as a problem when 

using the established ratio approach. However, some extremely poor people may not survive 

or survive but suffer severe subsistence problem even spend 10% on housings (Chen et al, 

2010). Second, the residual income approach offers a more precise instrument to identify 

housing needs and problems, and it also promotes the allocation of housing subsidies in a 

more efficient and impartial way (Chen et al.,2010; Kutty, 2005, Stone, 2006). Third, Stone 

(2006) argued that the residual income approach provides a way of refining residential 

mortgage underwriting that might perhaps yield a more accurate assessment of risk. 

 

However, the major challenge in implementing this approach is to ascertain the minimum 

standards of adequacy for non-housing expenditure (Stone, 2006). Theoretically, the social 

minimum refers to the resources that households need so as to lead healthy and productive 

lives in their society (Yang&Shen, 2008). Stone (2006) suggests that “a particular residual 

income standard is not universal; it’s socially grounded in space and time”. 
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4 Assessing housing affordability in Beijing 

4.1 Methodology  

In order to evaluate the Beijing urban residents’ affordability for new residential commercial 

housing, this paper analyzed the data from year 2000 until 2009 using the ratio approach and 

residual income approach. The calculations are tailored for each income category group and 

for each year.  

 

4.2 Assumptions and Data 

A standardized housing is defined on priced at the mean level of each year and the size of 

construction space is 90 m2. Income data are obtained from the Beijing Statistics Yearbook 

(2001–2010), and are drawn from an annual sample household survey conducted by the 

Beijing Statistics Bureau. The sample size was 1000 households before 2004, and this was 

increased to 2000 after 2004, then the sample increased to 5000 from 2008. The assumed 

price of a standard unit of housing is derived from a new 90 m2 apartment. Superficially this 

may seem to be over-generous. At the end of 2009, the average construction space per capita 

of urban residents in Beijing was 28.81 m2 and the average household size was 2.8 persons. 

Hence, from society’s perspective, it seems that a standard housing size should be more 

reasonably set at around 80 m2. However, the problem is that, in Beijing, the market supplies 

only a very limited number of small units. For example, in 2008, only 9 percent of new 

housing units sold were smaller than 60 m2 (see table 2). So 90 m2 seems to be the most 

suitable size that we can realistically assume for a standardized house in Beijing. 

 

Table 2:Size of new residential housing sold in Beijing(Construction space,m2,2008) 

Size <60 m2 60-90 m2 90-120 m2  120-140 m2 140-190 m2 >190 m2 

Percentage 9 48 20 8 9 6 

Source: Beijing Real Estate Yearbook (2009) 
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4.3 Using the ratio approach 

4.3.1 Price-to-income ratio in Beijing 
In 1998, the average commercial housing price is 4769 RMB per square meter, let’s define a 

standardized housing is 90 m2 at the mean value for commercial housing, Moreover, the 

normal annual disposable income per person in Beijing is 8472 RMB, and the average number 

of persons per urban households is three (see Appendix 1). Therefore, table 3 reveals that the 

average selling price of residential housing is 11 times the Beijing average urban households’ 

annual disposable income in 2000. In other words, a typical Beijing urban household has to 

wait 11 years of continuously saving of their family annually disposable income before being 

able to purchase a residential housing from the market in 2000.  

 

We can see that the bottom 20% low-income families have to save almost 19 years without 

any consumption to own a residential housing. However, in the context of escalating housing 

price in Beijing, a normal Beijing urban household has to wait 21 years to purchase a 

residential housing from the market in 2009. To the bottom 20% low-income families, they 

have to save almost 44 years of their savings without any consumption to own a residential 

housing, even the highest income levels (top 20%) also need to accumulate almost 13 years of 

income to afford a house.  

 

It is not surprising that very few people could afford to own a home from the market before 

the 1998 reform, since open market housing was considered to be a luxury good and the 

market was developed to satisfy the needs only of ‘those people who first become rich (Zhao 

& Bourassa, 2003). However, almost a decade after the government ended their obligation to 

provide housing and claimed that ‘it is now the market that supplies all housing’ (Quan, 

2006), market housing remains difficult for the overwhelming majority of residents. 
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Table 3: The price-to-income ratio in Beijing(2000-2009, by income category) 

Year Mean Bottom 20% 20-40% 40-60% 60-80% Top 20% 

2000 11.4  19.1  15.4  12.2  10.6  7.3  

2001 10.9  18.2  14.2  11.4  9.8  6.8  

2002 9.6  19.7  13.3  10.5  8.4  5.1  

2003 8.6  14.1  11.5  9.2  7.4  4.8  

2004 8.4  16.0  11.2  9.2  7.1  4.7  

2005 7.9  14.7  10.8  8.7  6.9  4.5  

2006 8.6  15.9  11.5  9.4  7.7  5.2  

2007 14.9  28.3  20.2  15.9  12.9  8.7  

2008 15.7  32.8  22.4  18.4  14.1  9.6  

2009 21.4  44.0  28.8  22.4  19.4  12.6  

Source: authors’ calculations based on data from Beijing Statistics Yearbook (2001–2010)
 

 

4.3.2 International comparison  
It seems that the housing affordability conditions are quite worrying in Beijing. In order to 

evaluate the housing affordability more accurately, this paper compare the price-to-income 

ratio with the results came from the 7th Annual Demographia International Housing 

Affordability Survey (3rd Quarter 2010). This Survey employs the concept "Median 

Multiple" which defines as the ratio of the Median House Price to Median Household Income 

Ratio gross annual median household income, also known as the price-to-income ratio to rate 

housing affordability. This survey covers the 325 markets in Australia, Canada, Ireland, New 

Zealand, the United Kingdom and the United States. 

 

The No.1 ranked unaffordable housing market is Hong Kong where the median multiple is 

11.4. The Median Multiple is 9.6 in Sydney, 9.5 in Vancouver, 9.0 in Melbourne; meanwhile, 

London and San Francisco all had Median Multiples of more than 7.0. The most affordable 

major market was Atlanta, U.S, with a Median Multiple of 2.3. Table 4 reveals that the 

benchmark set by the international housing affordability survey. Housing affordability is 

considered to be severely unacceptable when the price-to-income ratio reaches 5.1 or more, 

and it’s also identified as affordable when price-to-income ratio is less than ore equal to 3.  
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Using this criterion, table 2 reveals that over 80% Beijing households never have chance to 

purchase a standardized commodity residential housing from the market, even the top 20% 

rich Beijing households faced seriously housing affordability issue in many years (2003-

2005). It is not surprised that very few households could afford a new residential housing 

from the market since the 1998 housing reform; a new commercial residential housing is still 

considered to be a luxury good for normal Beijing residents. Nevertheless, the period of 1999-

2006 now looks like a Golden Era, the averaged price-to-income ratio decreased from 11.4 to 

8.6, but this trend was totally inverted after 2006. Referring to the standards in table 4, we 

have to admit that Beijing residents are living in one of toughest housing markets in the 

world.  

 

Table 4. Demographia Housing Affordability Rating Categories 

Rating Median Multiple 

Severely Unaffordable 5.1 & Over 

Seriously Unaffordable 4.1-5.0 

Moderately Unaffordable 3.1-4.0 

Affordable ≤3.0 

Sources: 7th Annual Demographia International Housing Affordability  

Survey: 2011 Ratings for Metropolitan Markets (Data for 3rd Quarter 2010) 

 

As we mentioned above, this paper assume 90 m2 as the size of a standardized residential 

housing in Beijing. If small-sized housings prevail in the market and we can feasibly adjust 

the standard size to, for example, 60 m2, we will find the housing affordability situation 

indicators much improved. Lau (2006) states that about 40% of housings in Hong Kong are 

smaller than 40 m2, and the EU Housing Statistics (2002) (as cited in Chen et al., 2006) 

reveals that average construction space of residential housings in urban areas of developed 

countries are typically around 80-100 m2. As we can seen from Table 1, in 2008, the most 

prevailing size of residential housing in Beijing are varies from 60 to 90 m2 in 2008, however, 

the size which are over 90 m2 are also account for 40% percent of total new residential 

housing. 

 

Based on these observations, the real estate developers in Beijing housing are producing 

somewhat excessive numbers of large housings. In this sense, we may perceived that the 

mismatched supply structure is one key factor in driving housing affordability conditions in 
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Beijing so unendurable (Chen et al., 2006). Fortunately, the Chinese government has been 

realized this issue and begins to promote smaller-unit development. Starting from 2006, every 

new housing development had to devote at least 70 percent of its finished space to housing 

units that are no larger than 90 square meters. Hopefully, the implementation of this policy 

would play an active role in improving the housing affordability status of urban residents in 

Beijing. 

 

4.4 Using the expenditure-to-income ratio 

Once a mortgage can be obtained to attain access, it is necessary to assess whether capital and 

interest payments are reasonably affordable in the sense that they do not possess too high a 

proportion of a household’s disposable income (Chen et al., 2010).  

 

Table 5 presents the proportion of households’ monthly disposable income that would be 

spent on mortgage repayments by income category in Beijing from 2000 until 2009. A 

threshold of mortgage repayments of 50 per cent of household’s disposable income (M/I) is 

used as the affordability indicator, as this ratio is the maximum level allowed by China’s 

commercial banks. Table 5 shows that between 2000 and 2001, only 20 per cent of Beijing 

urban households could afford a new home with the assistance of mortgage instruments 

(meeting the 0.5 M/I threshold), but this proportion was much improved after 2002, since the 

average M/I increased from 0.49 to 0.41, in other words, during the period 2003 to 2005, 60 

per cent of the Beijing urban residents could afford a new commercial housing with the aid of 

home mortgage loans. However, the M/I ratio has became deteriorative since year 2007, only 

the top 20% income group has the affordability to purchase housing. 

 

The dynamic expenditure-to-income ratio reveals the progress of housing affordability for 

each income groups once housing has been achieved. Table 6 simulates the expenditure-to-

income trend for households purchasing housing in 2000. It can be seen that a household 

belonging to the 60–80% income group would have found house purchase to have been 

unaffordable in the sense that mortgage repayments would have absorbed more than 50 per 

cent of income if they were to have purchased a standard house in 2000. However, if they had 

managed to obtain a mortgage in 2000 and their incomes increased in line with the average 

for that income group, their house would have become affordable four years later (i.e. the M/I 
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would have fallen below 0.5) and become the easiest to afford in year 2009 (M/I equals to 

0.28) (Chen et al., 2010). 

 

Table 5. M/I, Monthly mortgage payments for a standardized housing unit as a share of 

households’ monthly disposable income, Beijing (2000-2009, by income category) 

Year Mean Bottom 20% 20-40% 40-60% 60-80% Top 20% 

2000 0.66  1.11  0.89  0.71  0.61  0.42  

2001 0.63  1.06  0.82  0.66  0.57  0.39  

2002 0.49  1.00  0.68  0.54  0.43  0.26  

2003 0.44  0.72  0.59  0.47  0.38  0.24  

2004 0.44  0.84  0.59  0.48  0.37  0.25  

2005 0.41  0.77  0.57  0.46  0.36  0.24  

2006 0.46  0.85  0.61  0.50  0.41  0.28  

2007 0.85  1.61  1.15  0.90  0.73  0.49  

2008 0.73  1.53  1.05  0.86  0.66  0.45  

2009 1.11  2.29  1.50  1.17  1.01  0.65  

Source: Authors’ calculations based on data from Beijing Statistics Yearbook (2001–2010). 

 

 

Table 6.Monthly mortgage repayments as a share of monthly disposable income for Beijing 

urban households that bought housing in 2000, by income category 

Year Mean Bottom 20% 20-40% 40-60% 60-80% Top 20% 

2000 0.66  1.11  0.89  0.71  0.61  0.42  

2001 0.61  1.02  0.79  0.64  0.55  0.38  

2002 0.56  1.16  0.79  0.62  0.50  0.30  

2003 0.51  0.83  0.68  0.55  0.44  0.28  

2004 0.47  0.89  0.62  0.51  0.39  0.26  

2005 0.41  0.77  0.56  0.45  0.36  0.24  

2006 0.36  0.67  0.49  0.40  0.33  0.22  

2007 0.34  0.65  0.47  0.37  0.30  0.20  

2008 0.31  0.64  0.44  0.36  0.27  0.19  

2009 0.28  0.58  0.38  0.30  0.26  0.17  

Source: Authors’ calculations based on data from Beijing Statistics Yearbook (2001–2010). 
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4.5 Using the residual income approach 

This section assesses the housing affordability status in Beijing in the framework of residual 

income approach. Specially, this paper uses a series of indicators measuring whether the 

disposable income remained after deducting the average expenditures for housing is sufficient 

to satisfy basic needs. When the after housing residual income falls below the prescribed level 

of minimum acceptable non-housing budget, this is defined as shelter poverty or housing-

induced poverty. In table 7, we present the housing costs and consumption for each income 

category group in Beijing.  

 

This paper names MMNHB (Monthly Minimum Non-housing Budget) as the housing-

induced poverty line. This paper firstly considers using the Beijing urban minimum living 

standards as the benchmark to determine MMNHB; however, Chen et al., (2010) argue that 

there are some flaws with the standards: it has been always set at a low level. According to the 

announcement from Beijing Municipality's Bureau of Human Resources and Social Security, 

the Beijing urban minimum living standards was RMB 480 /month per person, which is much 

lower than the actual expenditures of low-income households. Moreover, the standard is only 

updated every few years. Therefore, based on the consideration above, we believe that it’s not 

feasible to use apply the minimum living standard in this study. Hence, this paper attempts to 

derive the MMNHB from the monthly non-housing consumption of the bottom 20 per cent 

income group in each year.  
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Table 7. Annual Housing costs and Consumption per capita in Beijing, 2000-2009 

Year Category Mean  

Bottom 

20% 20-40% 40-60% 60-80% Top 20% 

2000 

Housing Costs  587.42 451.57 453.25 557.84 679.43 839.37 

Consumption 8493.49 5412.73 6763.12 8369.35 8687.15 13043.5 

Non-housing Consumption  7906.07 4961.16 6309.87 7811.51 8007.72 12204.13 

2001 

Housing Costs  588 396.2 467.6 560 692.3 874.5 

Consumption 8922.7 5954.5 7192.7 8612.8 10310.2 13381.2 

Non-housing Consumption  8334.7 5558.3 6725.1 8052.8 9617.9 12506.7 

2002 

Housing Costs  925.5 629.8 747.8 946.1 1102.6 1261 

Consumption 10285.8 6837.5 8230.5 977.3 12021.1 15354.3 

Non-housing Consumption  9360.3 6207.7 7482.7 31.2 10918.5 14093.3 

2003 

Housing Costs  955.8 513.33 743.3 900.7 893.3 2306.33 

Consumption 11123.8 5954.8 8840.4 10602.4 12558.7 19888.3 

Non-housing Consumption  10168 5441.47 8097.1 9701.7 11665.4 17581.97 

2004 

Housing Costs  1065.7 639.8 742.2 811.1 1137.4 2151.6 

Consumption 12200.4 7395.4 1009.4 11115.4 13907 19969.7 

Non-housing Consumption  11134.7 6755.6 267.2 10304.3 12769.6 17818.1 

2005 

Housing Costs  1039.8 611.7 765.6 722.1 1294.5 1948.6 

Consumption 13244.2 7863.5 10939 11772.5 15813.8 21325.2 

Non-housing Consumption  12204.4 7251.8 10173.4 11050.4 14519.3 19376.6 

2006 

Housing Costs  1213 678 939 1005 1421 2150 

Consumption 14825 8911 12436 14080 16452 23520 

Non-housing Consumption  13612 8233 11497 13075 15031 21370 

2007 

Housing Costs  1246 667 944 1028 1518 2182 

Consumption 15330 9183 12196 15094 17747 23415 

Non-housing Consumption  14084 8516 11252 14066 16229 21233 

2008 

Housing Costs  1286 697 1001 1086 1565 2128 

Consumption 16460 8985 12776 15380 19109 26589 

Non-housing Consumption  15174 8288 11775 14294 17544 24461 

2009 

Housing Costs  1290 905 893 1164 1438 2115 

Consumption 17893 10009 14538 16752 20529 28541 

Non-housing Consumption  16603 9104 13645 15588 19091 26426 

Note: Consumption=Housing Costs + Non-housing Consumption 

Sources: Beijing Statistical Yearbook (2001-2010) 
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According to Stone’s study (2006), the monthly housing costs consist of the monthly 

mortgage payment and monthly housing maintenance costs. However, due to lack of data 

regard to the maintenance costs, we assume that the monthly mortgage payment is equivalent 

to the monthly housing costs. Therefore, we compute the mortgage payment for a 30 year loan 

of 70% value of a mean-priced housing at construction space size of 90 m2. 

 

Currently, there are two main methods to identify mortgage repayment: matching the 

repayment of principal and interest method; matching the principal repayment method. In this 

paper, we take the former one to calculate the monthly standard housing costs, and 

computational formula for the matching the repayment of principal method is given as follows 

and the montly repayment datails can be seen in Appendix 2.  

Monthly Repayment  

P: Loan Principal   R: Monthly Interest Rate   N: Repayment of Periods  

In this paper, we are seeking to identify the amount after deducting the standard housing costs 

from the household disposable income; moreover, it tries to compare it with the MMNHB. 

Based on table 8, we inferred the figures in table 9 which shows the incidence of housing-

induced poverty by calculating the difference between post-housing incomes and the housing-

induced poverty line (MMNHB) from 2000 to 2009. If the figure is expressed with a minus 

sign, it manifests that the households in each group that are stimulated falling into the 

housing-induced poverty problem. 

 

Table 9 reveals that it could lead the majority of Beijing residents to housing-induced poverty 

dilemma by purchasing a standard unit of housing from the market. Actually, at the most, the 

households in the top 40% of the income groups could avoid housing-induced poverty, 

although the 60-80% group has some problems in 2000, 2007 and 2009. However, 60% of the 

population is threatened by the deterioration of housing-induced poverty, by contrast, the 

residual income of the top 20% shows an improving trend. 
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Table 8. Monthly standard housing costs and MMNHB in Beijing (2000-2009) 

Year Standard housing cost(Standard mortgage) MMNHB 

2000 1760  1240  

2001 1822  1390  

2002 1517  1552  

2003 1514  1360  

2004 1663  1689  

2005 1769  1813  

2006 2212  2058  

2007 4345  2129  

2008 4225  2072  

2009 6933  2276  

Note: Assume the house size=3, mortgage interest rate is set at the borrowing year; 

MMNHB=Non-housing consumption × household size/12 months 

 

Table 9. Housing-induced poverty status in Beijing(RMB per month, 2000-2009) 

Year Mean Bottom 20% 20-40% 40-60% 60-80% Top 20% 

2000 -413  -1557  -1096  -594  -35  1457  

2001 -317  -1644  -1066  -553  98  1952  

2002 47  -1555  -834  -240  483  2768  

2003 596  -761  -288  350  1128  3318  

2004 558  -1501  -611  210  1262  4057  

2005 831  -1437  -461  433  1621  4660  

2006 724  -1821  -661  322  1503  4884  

2007 -977  -3865  -2561  -1503  -136  3690  

2008 -116  -3627  -2119  -825  816  5480  

2009 -2525  -6277  -4584  -2840  -1590  3495  

Sources: Author’s calculations based on the data from Beijing Statistical Yearbook (2001-2010) 
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Another empirical merit of the residual income approach is that it can be used to estimate the 

maximum housing price that a household can afford. This analysis may provide some useful 

implications in the housing policy making. For example, it may lead to agree on determining 

the appropriate economically affordable housing prices. With the help of the procedure below, 

we compute the mortgage payment for a 30 year loan of 70% value of a mean-priced housing 

at construction space of 90 m2, and we assume that the average household has an equity which 

is 30% value of a mean-priced housing, and they obtain the equity from their parents. 

Moreover, the bottom 20% income group has an equity of 10% value of a mean-priced 

housing, the 20-40% group has 20%, 40-60% income group has an equity ratio of 30%, the 

60-80% group has an equity ratio of 40%, and the top 20% has an equity of 50%.  

 

Table 10 illustrates the procedures of calculating the maximum housing prices, here we 

assume that the maximum loan the household can get equals to 70 per cent of the housing 

price, since the maximum loan-to-value ratio is 70 per cent in China. Thus, following the 

procedures, table 11 illustrates what are the maximum affordable housing prices we suggest 

for each income category group between 2000 and 2009. The calculation details will be 

specified in Appendix 3. Surprisingly, compared to the average price of commercial housing 

in Beijing, urban residents of all income groups can not afford ordinary commercial housing 

from 2000 until 2009. In 2009, the maximum affordable housing price for Beijing urban 

households is 610,000 RMB; this figure is about 30 percent of average residential housing 

price in that year (see Appendix 1), even the top 20% income group in 2009 can only afford 

57 percent of the average housing price. Other income groups are facing even worse situation, 

although the maximum housing prices they can afford increased year by year.  

 

This situation seems really terrible, since this paper assumes that average households get 30 

percent of the housing price as an equity from parents to pay down payment, but to the high-

income groups, such as the top 20%, this figure is far more than 50%; and to the bottom 20% 

or 20-40%, this equity could be even less than 10 or 20 percent. The maximum housing price 

they can pay could be improved by increasing the fund they can obtain.  
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Table 10. Procedure to calculate maximum affordable housing price  

Average urban household annual discretionary income 

(Minimum other consumption) 

=Maximum housing consumption 

(Fees and Maintenance) 

=Maximum capital cost 

Plus Equity and Loans household can get 

(Interest on loans) 

=Maximum housing price that a household can afford 
 

Note: a parenthesis represents minus  

 

Table 11. Maximum affordable housing price for the Beijing urban households (2000-2009) 

Year Mean 

Bottom 

20% 20-40% 40-60% 60-80% Top 20% 

2000 80160  -14758  30808  77940  123394  179777  

2001 83234  -15502  32773  81486  129226  188864  

2002 154922  55610  104337  151457  200179  267630  

2003 161139  65088  110631  158235  207691  272650  

2004 151787  45101  98017  148003  202607  270811  

2005 164378  50136  105446  160084  216674  292225  

2006 189194  50970  118761  184736  251804  337698  

2007 223058  -11756  104089  219367  335291  472430  

2008 600423  320381  457689  590490  729993  887927  

2009 610143  212039  411185  606732  797404  1021473  

Sources: Author’s calculations based on the data from Beijing Statistical Yearbook (2001-

2010) 
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 5 Study limitation and policy proposals  
It should be noted that the study only analyzed Beijing urban residents’ affordability for new 

commercial housing, and the conclusion of the study was obtained under a series of 

assumptions, these assumptions have some limitations, which also determine the direction of 

future research. The paper mentioned the reasons behind the esacalting housing prices in 

recent years: emphasis of housing ownership, strong housing demand and inflation, etc. Even 

though the residential housing prices in Beijing maintains at a high level, however, we 

believed that the housing market still undergoes with prosperity. The logic is that many youth 

who want to get married have housing demand and also the strong purchasing power not only 

comes from local Beijing residents, but also from other provinces and cities. In other words, 

the willingness to pay the high residential housing price in Beijing derived from the local and 

outside buyers. 

5.1 Homeownership ratio in Beijing 

The discussions so far have just discussed the home purchasing affordability. However, this is 

only a part of housing affordability issue. Not all residents in Beijing need to purchase new 

housing from the market. Actually, the majority of Beijing residents have their own homes. 

It’s reported that 72.4% of the urban households in Beijing own their house in the fourth 

quarter of 2010 (Operation office, Beijing, the People’s Bank of China, 2010). Actually, the 

wave of public housing transfer during the abolition of housing allocation by work units in 

1998 enabled most urban households got a home of their own at very low or heavily 

discounted prices.  

 

Urban residents can not only rely on purchase new commercial housing to achieve housing 

consumption, but also on second-hand housing or rental housing. In general, second-hand 

housing prices are much lower than new housing, so the housing affordability for residents in 

the residential rental market should be better than the case of new commercial housing, in 

other words, if we only study the newly commercial housing, it is possible to overestimate the 

housing affordability difficulty that the Beijing urban residents are facing.  
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5.2 Rental affordability in Beijing  

Based on all the available data, one might suspect that around 28% local Beijing residents are 

not living in their own homes and need to find housing solutions from the market. Many of 

them can rent housing and do not face the home affordability problem immediately; actually, 

the most vulnerable population in Beijing housing market is not the low-income local 

residents since the majority of them have already owned homes, but those new immigrants 

and university graduates.  

 

Despite the housing prices have soared in recent years, the rent in Beijing increased slowly. 

Based on the price information from the website of Wo Ai Wo Jia, one of the rental housing 

agencies in Beijing, the average price of rental housing in Beijing is 2,416 RMB / month in 

2009. Using the data from the statistical bureau, we can know infer that almost 80% of the 

residents in Beijing can afford a rental housing. So considering the rather high 

homeownership ratio, it seems that the price-to income ratio and the residual income approach 

may overstate the severity of housing affordability in Beijing.  

 

5.3 Household wealth and housing affordability 

This paper assumes that families funded by their parents to pay 30% value of a mean-priced 

housing, the remaining amount are accomplished through bank loans. However, according to 

the Chinese cultural tradition, the parents from both sides will support their children with 

might and main to obtain a new housing normally. In addition, their relatives such as 

grandparents may fund the couple. If a young couple can get more funding from parents and 

relatives, thereby increasing the down payment amount, so this is bound to decrease the 

monthly housing consumption expenditures after purchasing the housing. So our study might 

overestimate some household’s housing affordability to some extent. 

 

5.4 Term of the loan and loan interest rates 

In our study, we assume that the loan period is 30 years, but under normal circumstances the 

period is less than 30 years, the shorter the period, the more the loan each period has to be 

repaid. In general, the length of loan period is negatively correlated with family wealth and 

the expectation of households’ income. In some European countries, the loan period is over 
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30 years or even longer, it result in more financing available to residents corresponding 

increase in housing affordability. If the lending interest rate increases, it will increase the 

burden on the residents. If the government lowers interest rates, buyers have a relieve pressure 

on repayment, thereby enhancing the housing affordability of residents.  

 

Moreover, there are many factors that can affect housing affordability, for instance: 

households take initiative in reducing basic living expense after purchasing housing, or 

gradually increasing family disposable income could improve the housing affordability. As 

we mentioned above, urban households in China can get both HPF loans and commercial 

housing mortgage loans. Since an HPF loan is often not sufficient to purchase a house, most 

households apply for both (Deng et al., 2010).  

 

5.5 Policy proposals 

Here we take year 2009 as an example, trying to gives some tentative policy proposals to 

improve housing affordability. 

 

Table 12. Housing Affordability conditions in Beijing (By income level, 2009) 

Income level Bottom 20% 20-40% 40-60% 60-80% 

Top 

20% 

Monthly household disposable income 2759  4039  4925  6402  9422  

Residual Income(RMB/Month) 687  1967  2853  4330  7350  

Maximum affordable housing price(RMB) 212039  411185 606732 797404  

 

1021473 

Housing price (RMB/M2) 13584  13584  13584  13584  13584  

Affordable housing construction space(m2) 15.6  30.3 44.7  58.7   75.2 

Source: Author’s calculations based on the data from Beijing Statistical Yearbook (2010) 

 

It can be seen from the table above that the maximum affordable housing price for the bottom 

20% income group are 212,039 RMB, and the affordable housing construction space for them 

is 15.6 m2. Obviously, the market cannot provide such a cheap and small house. Under the 
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circumstance, the government should consider the low-rent policy, those families who stay in 

these incomes group and facing house affordability problem should be provided with low-rent 

housing. For example: with regard to the families income facing housing affordability 

problem and its monthly disposable income is less than 2759 RMB, the government provide 

low-rent housing with a monthly rent less than 687 RMB per month to them. 

 

It can be seen that a household belonging to the 20-40% income group has an residual 

monthly income around 4,000 RMB, these income groups, may also take the protection of 

economically affordable housing, according to the 2009 Beijing’s real estate yearbook, the 

average size of economically affordable housing is round 60-70 square meters, and the 

transaction price is 3814 RMB per square meter, therefore the price of economically 

affordable housing was about 228,840 RMB, which is lower than the maximum affordable 

income price(411,185 RMB) of these income group. Through the joint efforts from the 

government and the family, this part of the family's housing problems can be solved, The 

appropriate security standards is as follows: as: monthly income of no more than 4039 RMB 

and families with housing difficulties, the Government build economically affordable housing 

units with construction space at 60 square meters, the price maintained around 3,800 RMB.  

 

Since the 40-60% income groups have some housing affordability, then we can drop support 

from the second-hand housing market to solve the housing problem, the government should 

continue to increase land supply and increasing the construction of economically affordable 

housing. According to experience, second-hand housing prices are much lower than the new 

built commercial housing. Meanwhile, the government should encourage the supply of small 

and medium sized residential units, those small and medium sized units should set around 60 

to 70 square meters, thereby reducing the total price of commercial housing. 

 

As the 60-80% income group also has certain housing affordability, however, what they can 

afford is almost 60 m2. During the current situation, the housing market could not supply 

enough small units to these families, so only through the expanded small units’ constructions 

that the housing affordability problem can be solved. 
 

While urban residents can choose purchase second-hand housing or rental to achieve housing 

consumption, but according to Chinese culture, second-hand housing or rental are not the 

optimal choice, so the housing affordability of the mid-low-income class has not been greatly 
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improved. In response to this situation, we should provide low-income groups with low-rent 

housing, and offer the middle-income groups economically affordable housing, moreover, 

encourage high-income groups through market-oriented approach to solve the housing 

problem. At the same time, the Government should try to control the area of new housing 

units, and increase land supply plus maintain a proper ratio of small units of housing, only 

then it will be possible to solve the housing affordability issue faced by urban residents in 

Beijing. Fortunately, Fortunately, according to the report issued by Ministry of Housing and 

Urban-Rural Development of the People’s Republic of China(The State Council, 2010), in the 

“Twelfth Five-Year” Plan time period, China will continue large-scale construction of 

affordable housing, it will started 10 million units in 2011. The urban housing security 

coverage will reach 20% by the end of “Twelfth Five-Year” Plan time period. At the same 

time, one million various types of affordable housing will come true through construction and 

acquisition in the “Twelfth Five-Year” Plan time period. 
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6 Conclusion 
The housing reform in 1998 and the end of welfare housing allocation system create huge 

opportunities for Beijing urban households to improve their residential conditions. The 

introduction of Housing Provident Fund and the housing mortgage scheme during the late 

1990s serve as an important role in supporting households’ housing purchase affordability. 

Although the government has implemented several affordability housing supply measures and 

government interventions, the housing reform and the escalating prices in recent years break 

millions of ordinary wage families’ dream of improving residential conditions.  

 

By applying the price-to-income ratio, expenditure-to-income ratio, and the residual income 

approach, this paper shows that there is a continuous large gap between residential housing 

prices and urban residents’ incomes in Beijing between 2000 and 2009. Only the top 20% 

income classes in Beijing have the affordability to pay a standardized new residential housing. 

Nevertheless, the housing affordability status in Beijing is not severe as it looks like value 

after considering the high homeownership ratio and relative low rent levels. Moreover, this 

paper also figure the housing-induced poverty and explore the maximum affordable housing 

prices for each income group under several assumptions; besides, this paper propose some 

housing assistance measures which could provide some guidance, when government is 

considering providing housing subsidies or setting housing policy.  
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Appendix 1    Relevant data 
 

Table 13. Number of persons per urban households in Beijing (2000-2009) 

Year 
Average number of 
persons per urban 

households 

Number of household (by income level) 

Bottom 
20% 

20-
40% 

40-
60% 

60-
80% 

Top 
20% 

2000 3.1 3.3 3.1 3.1 2.9 2.8 
2001 3 3.3 3.1 3.1 2.9 2.7 
2002 3 3 3 3 3 3 
2003 3 3 3 3 3 3 
2004 2.9 3.2 3.1 2.9 2.9 2.7 
2005 2.9 3.2 3 2.9 2.8 2.7 
2006 2.9 3.2 3 2.9 2.8 2.6 
2007 2.8 3.1 2.9 2.9 2.8 2.6 
2008 2.8 3.1 2.9 2.7 2.7 2.4 
2009 2.8 3.1 3 2.8 2.7 2.5 

  Souces: Beijing Statistical Yearbook (2001-2010) 

 

Table 14. Urban annual disposable income and residential prices in Beijing (2000-2009) 

Year 

Average 
urban  
annual 

disposable 
income per 

person(RMB) 

Average urban annual disposable income per 
person(RMB, by income Level) 

Average 
selling price 

of 
residential 

houses(RMB 
per square 

meter) 

Average 
floor 
area 

houses 

Average 
selling price 
of residential 
houses(RMB) Bottom 

20% 20-40% 40-60% 60-80% Top 20% 

2000 10349.7 5774.6 7616.4 9624 11861.2 17831.2 4557 90 410130 

2001 11577.8 6270.7 8579.2 10631.3 13236.5 20652.5 4716 90 424440 

2002 12463.9 6057.5 8941.2 11315.8 14210.7 23349.3 4466 90 401940 

2003 13882.6 8454 10343.8 12896.3 16010.6 24767.15 4456 90 401040 

2004 15637.8 7400.9 10960.8 14245.1 18454.5 29634.6 4747 90 427230 

2005 17653 8580.9 12485.2 16062.8 20812.9 32967.7 5052 90 454680 

2006 19978 9798 14439 18369 23095 36616 6232 90 560880 

2007 21989 10435 15650 19883 25353 40656 11454 90 1030860 

2008 24725 10681 16713 21888 28453 47110 13584 90 1222560 

2009 26738 11729 18501 25475 30476 50816 19999 90 1799910 

Souces: Beijing Statistical Yearbook (2001-2010) 
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Appendix 2 Monthly mortgage repayment 
 
Table 15. Monthly mortgage repayment (2000-2009) 

Year 
Loan Principal (70% of 

residential housing prices) 

residential 

housing prices 

Number of 

Payments 

Interest 

rates 
Mortgage

2000 287091 410130 360 0.52% 1760  

2001 297108 424440 360 0.52% 1822  

2002 281358 401940 360 0.42% 1517  

2003 280728 401040 360 0.42% 1514  

2004 299061 427230 360 0.44% 1663  

2005 318276 454680 360 0.44% 1769  

2006 392616 560880 360 0.45% 2212  

2007 721602 1030860 360 0.50% 4345  

2008 855792 1222560 360 0.36% 4225  

2009 1259937 1799910 360 0.43% 6933  

Sources: Author’s calculations based on the data from Beijing Statistical Yearbook (2001-

2010) 
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Appendix 3 Calculation tabulations 
 
Table 16-1 

Family 
Diposable 

Income  
Mean Bottom 

20% 20-40% 40-60% 60-80% Top 20% 

2000 32084.1  19056.2  23610.8  29834.4  34397.5  49927.4  

2001 34733.4  20693.3  26595.5  32957.0  38385.9  55761.8  

2002 37391.7  18172.5  26823.6  33947.4  42632.1  70047.9  

2003 41647.8  25362.0  31031.4  38688.9  48031.8  74301.5  

2004 45349.6  23682.9  33978.5  41310.8  53518.1  80013.4  

2005 51193.7  27458.9  37455.6  46582.1  58276.1  89012.8  

2006 57936.2  31353.6  43317.0  53270.1  64666.0  95201.6  

2007 61569.2  32348.5  45385.0  57660.7  70988.4  105705.6  

2008 69230.0  33111.1  48467.7  59097.6  76823.1  113064.0  

2009 74866.4  36359.9  55503.0  71330.0  82285.2  127040.0  
 

 

Table 16-2 

Minmum 

non-housing 

Consumption 

Year

Maximum housing expenditure 

Mean 
Bottom 

20% 
20-40% 40-60% 60-80% 

Top 

20% 

14883.48 2000 17200.59 4172.7 8727.36 14950.92 19514 35043.88

16674.9 2001 18058.5 4018.41 9920.62 16282.13 21710.95 39086.85

18623.1 2002 18768.6 -450.6 8200.5 15324.3 24009 51424.8 

16324.41 2003 25323.39 9037.59 14706.99 22364.49 31707.39 57977.04

20266.8 2004 25082.82 3416.08 13711.68 21043.99 33251.25 59746.62

21755.4 2005 29438.3 5703.48 15700.2 24826.72 36520.72 67257.39

24699 2006 33237.2 6654.6 18618 28571.1 39967 70502.6 

25548 2007 36021.2 6800.5 19837 32112.7 45440.4 80157.6 

24864 2008 44366 8247.1 23603.7 34233.6 51959.1 88200 
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27312 2009 47554.4 9047.9 28191 44018 54973.2 99728 

 

Table 16-3 

Year 
Housing costs 

Mean Bottom 20% 20-40% 40-60% 60-80% Top 20% 

2000 587.2 451.57 453.25 557.84 679.43 839.38 

2001 588 396.2 467.6 560 692.3 874.5 

2002 925.5 629.8 747.8 946.1 1102.6 1261 

2003 955.8 513.33 743.3 900.7 892.3 2306.33 

2004 1065.7 639.8 742.2 811.1 1137.4 2151.6 

2005 1039.8 611.7 765.6 722.1 1294.5 1948.6 

2006 1213 678 939 1005 1421 2150 

2007 1246 667 944 1028 1518 2182 

2008 1286 697 1001 1086 1565 2128 

2009 1290 905 893 1164 1438 2115 

 

Table 16-4 

Year 
Maximum Capital cost 

Mean Bottom 20% 20-40% 40-60% 60-80% Top 20% 

2000 16613.39 3721.13 8274.11 14393.08 18834.57 34204.5 

2001 17470.5 3622.21 9453.02 15722.13 21018.65 38212.35 

2002 17843.1 -1080.4 7452.7 14378.2 22906.4 50163.8 

2003 24367.59 8524.26 13963.69 21463.79 30815.09 55670.71 

2004 24017.12 2776.28 12969.48 20232.89 32113.85 57595.02 

2005 28398.5 5091.78 14934.6 24104.62 35226.22 65308.79 

2006 32024.2 5976.6 17679 27566.1 38546 68352.6 

2007 34775.2 6133.5 18893 31084.7 43922.4 77975.6 

2008 43080 7550.1 22602.7 33147.6 50394.1 86072 

2009 46264.4 8142.9 27298 42854 53535.2 97613 
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Table 16-5 

Year 

Equity 

Mean 
Bottom 

20% 
20-40% 40-60% 60-80% Top 20% 

2000 123039 41013 82026 123039 164052 205065 

2001 127332 42444 84888 127332 169776 212220 

2002 120582 40194 80388 120582 160776 200970 

2003 120312 40104 80208 120312 160416 200520 

2004 128169 42723 85446 128169 170892 213615 

2005 136404 45468 90936 136404 181872 227340 

2006 168264 56088 112176 168264 224352 280440 

2007 309258 103086 206172 309258 412344 515430 

2008 366768 122256 244512 366768 489024 611280 

2009 539973 179991 359982 539973 719964 899955 

 

Table 16-6 

Year Loans  Interest 

Maixmum affordable housing prices 

Mean 
Bottom 

20% 
20-40% 40-60% 60-80% 

Top 

20% 

2000 287091 346583.4 80159.98 -14758.3 30807.7 77939.67 123394.2 179777.1

2001 297108 358676.2 83234.32 -15502 32772.84 81485.95 129226.5 188864.2

2002 281358 264861.4 154921.7 55610.16 104337.3 151456.8 200179 267630.4

2003 280728 264268.4 161139.2 65087.88 110631.3 158235.4 207690.7 272650.3

2004 299061 299459.6 151787.5 45100.65 98016.85 148003.3 202607.2 270811.4

2005 318276 318700.2 164378.3 50135.54 105446.4 160084.4 216674 292224.5

2006 392616 403710.4 189193.8 50970.2 118760.6 184735.7 251803.6 337698.2

2007 721602 842577.6 223057.6 -11756.1 104089.4 219367.1 335290.8 472430 

2008 855792 665217.3 600422.7 320380.8 457689.4 590490.3 729992.8 887926.7

2009 1259937 1236032 610142.6 212039.1 411185.2 606732.2 797404.4 1021473 
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