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Abstract 

With the change in political and economic situations, increased urbanization and the growing 

population in China leads to extended housing needs, which results in various problems for 

the real estate market, such as the pronounced rise of housing price and unreasonable housing 

supply system.  

 

At present, the major issue that the government is facing with is how to improve the housing 

availability and provide space to the urban residents to solve the problem that many urban 

residents are unable to afford housing. In order to fully understand the housing market in 

Beijing city, this paper adopted quantitative methods of Housing Price to Income Ratio, 

Residual Income, and the Housing Affordability Index to examine the housing affordability of 

Beijing urban residents from 2004 to 2013, based upon the data collected from Beijing 

Statistic Yearbook mostly. The analysis revealed that there is a declining trend of housing 

affordability in Beijing and the gap between residential housing prices and urban households’ 

incomes and the difference between the poor and the rich is obvious.  
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1. Introduction 

In China, the housing allocation system has changed several times as with reforms in the 

economic and society systems. Before the reform and opening up in 1978, the government 

established the public housing welfare structure that was influenced by the highly centralized 

planning economic system in the Soviet Union. In 1998, the government replaced the public 

housing welfare system with the commercialized housing system that provided better living 

condition for lot of urban resident, in the meantime, the real estate market started to expand. A 

large amount of urban residents had far better living conditions, and the real estate market 

started to expand. In the first tier cities, the housing demand increased that in turn raised the 

housing price which forced the people to finance housed as the first choice of investment. 

Since 2007, the growth rate of residents’ income is obviously lower than that of housing 

prices; people with lower income cannot afford the housing or they live in housing with poor 

conditions. Therefore, solving the housing issues within low-to-middle-income families 

became one of the most important problems for the government. 

1.1 Objective 

The aim of this thesis is to discuss the development of affordable housing in China and to 

determine the housing affordability in Beijing by analyzing the status of housing affordability 

in the last decade, using methods such as housing price to income ratio, the residual income 

and the housing affordability index. Also to realize applicable policies and give suggestions to 

Beijing affordable housing market development by comparing relevant experiences from 

history, other cities and areas. 

 

Main statements clarified in this paper are: 

 Current situation, potentials and challenges in affordable housing development in Beijing 

 General central government affordable housing policy framework 

 The most applicable definition of ‘affordable housing’ and ‘housing affordability’ 

 Possible ways to measure housing affordability of Beijing city 

 Suggestions for improving housing affordability in Beijing on aspects of policies, 

regulations and so on 

 

Hopefully, this study could examine the impacts if government intervention over the housing 



 

 7 

market and give appropriate advises to concerned board so as to improve the housing 

affordability for low-middle income people. 

1.2 Methodology and structure  

Quantitative methods are used in measuring housing affordability of metropolitan residents in 

Beijing. Some of the methods are the Housing Price to Income Ratio that macro-economically 

measure housing affordability of Beijing’s residential, the Residual Income approach which 

analyze the current situation of Beijing residents’ housing affordability and define the group 

that in need of security housing most, and the Housing Affordability Index discusses whether 

a household can afford a specific house with a mortgage. There are various other methods to 

measure the housing affordability, but the above three methods are widely used to measure the 

housing affordability among researchers.  

 

This paper is divided into six parts. The first part gives an overall view on the housing market 

in China and describes the objective and methodology used in this thesis. Chapter two 

discusses relevant researches at the national and international level and revolutionary process 

in availing affordable houses. Then we focus on current residential housing development and 

existing issues in urban Beijing in chapter three, which reveals that analyzing the housing 

affordability is a significant move. Measurements of housing affordability, the housing price 

to income ratio, residual income approach, and the housing affordability index are explained 

that are used to measure and analyze the housing affordability in Beijing in fourth and fifth 

parts, that will also enhance our understanding of the changing trend how to define major 

group who needs more attention. In the last section, suggestions are given according to the 

analyzed results, and brief conclusions are drawn.  

 

However, housing is not an independent system but involves many other professional fields, 

such as economics, finance, urban planning and sociology, etc.. Since there are restrictions in 

data collection, there are certain limitations along with various constraints. In this paper, only 

transaction data of brand new housing are analyzed, which easily cause over assessment the 

housing affordability. Besides, within in Chinese culture, parents would help young couples in 

buying a house, rather than young couples pay for the new house all by their own. Grey zone 

income always exists, and this might not be a sensitive factor since only Beijing city is 

considered through this paper.  
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2. Background 

2.1 Literature review 

2.1.1 Internationally  

Housing is a necessity in our life that provides private spaces and shelter for people and it’s 

always an important social issue during the human development process. At the very early 

age, Nevitt (1977) claimed that the housing issues are closely related to citizens’ living quality 

and the affordable housing system is a significant indicator of the social stability while Adams 

(1984) stated that some researchers put the wealth, social positions, and the living quality with 

housing system together to analyze the interrelation among them. In western countries, they 

use the concept of public housing more widely than affordable housing, which is invested and 

owned by the government that is different with regular housing. During the World WarⅠ, 

some countries issued the rent-control system in housing policies, and this plan has last for a 

long time (Aront, 2003). 

 

Housing is central to the social and economic need of all people because of it provides a 

necessary foundation for physical and social life (Byrne & Diamond, 2007).  With growing of 

economic and wealth gap issues, it is crucial for the central government to set policies to 

satisfy citizens’ the very basic needs in various income levels, especially young and low-

income households and adjust regulations to meet residents’ needs under each national status. 

 

Affordable housing is defined as an adequate dwelling where less than percent of monthly 

household income is devoted to rent or dwelling’s purchase price less than three times a 

household’s annual income (Man, 2011). Housing affordability is one of the core research 

topics in western countries, Hulchanski (1995) clarified the term of ‘housing affordability’ has 

become a commonly used way of summarizing the nature of the housing difficulty in many 

nations, including China. Consumers, especially low-income consumers, find it harder to 

access appropriate and adequate housing at an affordable cost (Purdy, 2003; Quigley & 

Raphael, 2004; Beer et al., 2007). Can & Hill (2009) presented that the capability of a 

household to purchase a house can be viewed in at the three ways of purchase affordability 

(whether a household is able to borrow enough funds to buy a house), repayment affordability 

(the burden imposed on a household of repaying the mortgage), and income affordability (the 
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PIR). Fisher pays more attention on how to measure the housing affordability that households 

have different housing affordability as the housing price or rent is influenced by the location 

(2009). Suhaida (2011) discussed the effective measurement used to measure housing 

affordability of household with middle-income and buying a median-priced house at the first 

time, based on data about middle-income households in Malaysia. 

 

As for factors to the housing affordability, Coleman (2008) indicates that inflations would 

weaken the housing affordability of households with income from salaries and burden the 

family with repayment of the mortgage. Besides, over-priced housing or high rent, insufficient 

family income, and the rising interest rate also have negative effects on housing affordability 

(Yates, 2008). And Pollack (2010) found out that the deficient housing affordability affects the 

family members’ health to some extent, whether they buy a new house or rent a place to live. 

In order to improve the housing affordability, Guest (2008) suggests that the government 

should give allowance to people who are buying a house for the first time, share the housing 

ownership and have a reasonable housing mortgage loan system. Lamont (2008) advised that 

relevant departments have to set specific funding for the first buyers and construct more 

public housing for rent as such policies to deal with the housing problems. 

2.1.2 Relevant studies in China 

The political and economic environment in China influenced and attracts people to look for 

opportunities at larger cities like Beijing, Shanghai and Shenzhen. This leads to increasing 

population and the need for housing rises that saturates the real estate market these days. 

 

The growing population at larger cities makes housing affordability studies more attractive. 

Wang presented that residents’ purchasing power of housing is an important factor used to 

measure how housing commercialization went in 1986, he discussed the purchasing power but 

did not involve the concept of housing affordability. In recent years, researchers have a deep 

understanding and discussion of housing affordability; if the remaining family income after 

housing cost deducted can make them maintain the basic life needs, then this household has 

housing affordability (Liu, 2007); moreover, Zhang (2007) argues that the family cannot be 

considered as having the housing affordability if housing standard or living standard cannot 

meet the social acceptable standard. Many economists claim that the housing affordability is 

how much a family can afford for housing on condition that the living standard remains or 
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being improved (Zhou, 2009).  

 

Hao & Zhou (2008) documented the housing price to income ratio, the residual income 

approach and relative measures systematically and claimed that we would get a more accurate 

result if we use methods comprehensively, and then they gave some suggestions for the 

improvement. Zhang (2011) indicated that the data availability and calculation accuracy 

should be considered when analyze the housing price to income ratio of China’s housing 

market after the deep discussion of theory, restriction, data collection and calculation process 

as so on. The collected data are an important factor to housing affordability measurement, 

choosing relatively accurate data with Chinese characteristics under which is suitable to 

Chinese conditions so that the result is not comparable with that in western developed 

countries. 

 

Xia et al (2008) studied housing affordability using the housing price to income (PRI) 

approach and concluded that low-income households take more risks to buy a new house, 

whether economically affordable housing, commercial residential housing or villas, either on 

the aspect of the ability of paying the down-payment or paying the mortgage loan. Tang 

measured the urban residents’ housing affordability of 10 different cities in 2010, including 

Beijing, and found out that 40% of households cannot afford the basic housing needs and 

proposed that the government ought to develop more low-priced housing and government-

owned housing for rent.  

 

Specific on Beijing city, Li & Gu (2006) divided the urban residents into four groups based on 

different income levels to measure the housing affordability of urban residents; Yang (2006) 

studied the Housing Price Ratio nationally, and Xiang & Long (2007) analyzed 70 different 

cities with PIR approach based on data from China Statistical Yearbook and summarized the 

difference on housing affordability. Li (2012) concludes that the housing affordability in 

Beijing is deteriorating and the difference between the rich and the poor is more and more 

obvious with PIR and residual income approach. 

2.2 Housing market in China 

The housing market is always an imperfect, competitive market and governments have 

justified interventions to stabilize housing prices and gratify the citizens. Housing reformation 
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can be divided into three significant stages: pre-reform process (1919-1978), reform process 

(1978-1998), and post-reform process (1998-).  

 

From 1949 to 1978, affected by the Soviet Union government, the socialist ideology 

development, and the central-planning economy system, China’s housing sector was designed 

to be ‘social’ rather than ‘economic’ (Yang & Chen, 2014) and housing was provided mostly 

for free by state-owned enterprises and government institutions, also known as ‘danweifang’ 

or work units. After 1978, the Chinese government has launched economic reform, and the 

market-oriented housing system emerged as an effective driving force for national economic 

development. During 1978 to 1987, the government implemented several experimental 

measurements, such as rent adjustment and privatization of the existing stock, in specific 

cities to examine housing reform (Wang & Murie, 2000). In order to expand private property 

rights in housing and to promote home ownership through the commercialization and 

privatization of urban public housing, the Chinese government has pursued and implemented 

housing reforms since 1978 (Man, 2011). In 1998, the state council issued several documents 

which guided the housing reform nationally and brought fundamental changes that shifting 

the central role of government from directly providing housing to separate housing 

distribution based on employment and the social benefit system (Yang & Chen, 2014).  

  

Figure 1 New provision system proposed in 1998 

Source: Hui, E. C. M. & Wong, F. K. W (2006); documented by the author. 

  

Affordable housing in China, commonly known as ‘economically affordable and comfortable 

housing’ was firstly proposed in 1985, is designed to be available to middle-income to low-

income households, including public-sector employees, and to encourage home ownership 

(Man, 2011). The residential housing industry has played a significant role in the economic 
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development. There has been a surge in real estate investment, from 361.42 billion Yuan 

(Chinese currency unit) in 1998 to 8601.34 billion yuan in 2013; and a pronounced booming 

in housing price, with average selling price increasing from 1854 Yuan per square meter in 

1998 to 17022 Yuan per square meter in 2013 (National Bureau of Statistic of China, 

Yearbook 2014). 

 

Presently, median values and incomes are the main indicator of housing affordability 

measurement. Usually the Chinese central government sets policies and mandates in regard to 

affordable housing followed by the local governments who are responsible for financing, 

construction and management of the housing.  

2.3 Reforms and government polices 

Since 1949, the Chinese economy was reformed from planning-oriented economy to market-

oriented economy that also led to the housing system to be reformed from welfare distribution 

housing system to the affordable housing system. The revolution within a housing system can 

be mainly divided to two different development stages: from 1949 to 1998, the welfare 

housing distribution under the planned economy system; after 1998, the development of 

affordable housing and relevant regulations. 

2.3.1 Under the Planned Economy  

In the early days after the foundation of P.R. China, the economic situation is fairly weak and 

the Chinese government did not have a clear development direction, many regulations and 

reformations are taken from Soviet Union directly. The housing system was following ‘low 

salary, low rent and allowance in cash or kind’ and ‘under centralized management, unified 

distribution, and maintenance with the rent’. There are always pros and cons on one particular 

rule, as for the housing system in early era of China, the regulations satisfied residents’ basic 

needs since the CPI was pretty low; however, there was housing investment shortage due to 

most of the social capital invested in the production fields. The amount of housing is not 

enough for the increasing population; the imbalance between housing supply and demand 

became one of the major social contradictions. 

 

According to a related statistic, during 1949-1978, the constructed housing area aggregated to 

1.449 billion square meters with the investment of 54.979 billion Yuan. Average housing 
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investment per capita is less than 300 Yuan in the last 30 years that means yearly housing 

investment per capita is less than 10 Yuan. Till 1987, the average living area per capita 

decreased to 3.6 square meters from 4.5 square meters in urban area in Beijing, and people 

were facing a serious housing shortage. Fronting the complicated situation, the Chinese 

government started to pay attention to the importance of market in the housing allocation 

system in 2009 and began the reformation of welfare housing system. 

2.3.2 Under Market-orientated Economy 

With the reformation of the economic system, the government began housing 

commercialization and socialization, in order to improve the utilization efficiency of social 

resources. Considering the difference of income levels of residents, there are restrictions 

within the single housing market; therefore, the government established the affordable 

housing system together with commercial housing market to become a multi-supply structure 

and multilevel housing system to solve housing issues.  

 

Figure 2 Multi-level housing supply system (file NO.23 1998) 

Source: Jia Ying (2008); documented by author. 

 

Since the affordable housing system is controlled by central government, there are two major 

housing policy in China, the economically affordable housing (also called as Economical and 

Comfortable housing program) and low-rent housing (also called as Cheap Rental housing 

program). The economically affordable housing was pronounced in 1994, and became a major 

source of affordable housing since then. But there still exists housing-induced poverty for 

low-income households that drive the government to establish a social housing system for 

people who cannot afford the economically affordable housing. 
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In 1998, the government abolished the ‘danweifang’ (housing allocated by the working unit 

with regard to a person’s working years) housing, and started to implement and constantly 

improve the housing provident fund system to perfect the affordable housing system. The 

state council published relevant regulations and claimed that the affordable housing is the 

policy-commercial housing with the nature of security in 2003. The framework of the 

affordable housing system was set nationally in 2004 and after 2005, the central government 

issued a series of macro-economically control measures that housing market transformed to 

strengthen affordable housing development from housing supply within market mode. In 

recent years, the state council issued future detailed policies and regulations to improve the 

affordable housing system in China. 
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3. The housing affordability in Beijing 

3.1 Affordable housing in Beijing 

The affordable housing system in Beijing has been implemented overall and getting better 

since 2007. Until 2013, the Beijing affordable housing system has been a relatively 

comprehensive housing system, and it is rigorous, operable being more and more reasonable 

for all residents. The multi-level housing supply system shown in figure 2 also applies to 

Beijing city. 

3.1.1 General information of Beijing city 

Beijing, the capital of China, has the population of 2,148,000 (NBSC 2013) in 16,410.54 

sq.km.. It is known as the most international city and the political center of China; the 

affordable housing issues are becoming nationally and globally recognized and attract more 

concerns than any other cities in China.  

 

The affordable housing system officially launched in Beijing in 2007 and it is being perfected; 

there are lot of detailed regulations issued by the municipality, the urban planning 

commission, and the Beijing financial bureau, but is has been a relatively precise and operable 

system. The Beijing affordable housing system consists of low-rent housing, economically 

affordable housing, and price-restricted housing that are the mainstay along with other 

multiple forms of housing development side by side. 

3.1.2 Current housing market conditions 

1) Low-rent housing 

The low-rent housing system is set mainly for low-income households by providing rent 

allowance and renting apartments; renting apartments are offered to families with elder people 

(who are over 60 years old) or severe illness members, the disabled, or relocation. Applicants 

need to meet the following requirements. 
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Table 1 Requirements for applying low-rent housing 

Family Members Family Income Living area per capita Discretionary income 

1 <6,960 7.5 150,000 

2 -13,920 7.5 230,000 

3 -20,880 7.5 300,000 

4 -27,840 7.5 380,000 

≥5 -34,800 7.5 400,000 

Source: 2010 http://zhidao.baidu.com/link 

 

2) Economically affordable housing 

The government set preferential policies for people buying economically affordable housing, 

with specific construction criterions, target groups and housing prices.  

Table 2 Requirements for applying economically affordable housing 

Family Members Family Income Living area per capita Discretionary income 

1 22700 10 240000 

2 36300 10 270000 

3 45300 10 360000 

4 52900 10 450000 

5 60000 10 480000 

Source：2014 http://www.jiwu.com/news/1742797.html 

 

3) Price-limited housing 

The government constricts the housing price and land price to control the real estate market 

by providing price-limited housing; potential buyers must own the Beijing citizenship for five 

years or more and it has to be the first time for them to buy a house.  

Table 3 Requirements for applying price-limited housing 

Family Members Family Income Living area per capita Discretionary income 

<3 <88000 15 570000 

>4 116000 15 760000 

Source: 2014 http://sqjt.beijing.cn/zf/fcjd/n214061354.shtml 

 

http://zhidao.baidu.com/link
http://www.jiwu.com/news/1742797.html
http://sqjt.beijing.cn/zf/fcjd/n214061354.shtml
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3.1.3 Current households’ situation 

1) Household income 

Housing affordability of a household depends on the family income to a great extent. 

Following the Beijing Statistical Yearbook (2014), the yearly discretionary income per capita 

is 40,321 Yuan, which have increased 10.8% than the year before. 

 

Figure 3 Annual Discretionary Income Per Capita and Growth Rate of Beijing urban 

residents, 2004-2013 

Source: Beijing Statistical Yearbook 2005-2014 

 

2) Housing price 

The roaring housing price has drawn much attention from all over the world. There is an 

obvious rise of housing price in 2006 that ascended 34.3 percentages than the year before, and 

the highest one was in 2008 that had reached approximately 40%. The average selling prices 

of residential housing have increased from 4,737 Yuan per square meter to 17,022 Yuan per 

square meter in the last decade. 
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Figure 4 Average commercial residential housing selling Price and Growth Rate, 2004-2013 

Source: Beijing Statistical Yearbook 2005-2014 

 

3) Housing development investment 

The amount invested by the deveopers in the residential housing market influences the 

housing market direction, including housing supply and housing quality and the amounts of 

investments in real estate market keeps increasing with the development of national economy 

or GDP. The real estate market is also affected by the financial crisis in 2008 that lowered the 

investment in housing market and hence there was a decrease of 4.4% in comparison to 2007. 

However, after 2008, the housing market is getting better. 

 

Figure 5 The amount of Housing Investment and the Growth Rate, 2004-2013 

Source: Beijing Statistical Yearbook 2005-2014 
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4) Housing supply 

Since the government abolished housing welfare distribution system in 1998, residents began 

to seek living place by purchasing a new house or renting. Between 2006 to 2010, new 

housing construction area is decreasing but remains quite stable. The situation changed since 

2011, but the housing market in Beijing is in a cooling-down trend. 

 

Figure 6 New housing Construction Area and Growth Rate, 2004-2013 

Source: Beijing Statistical Yearbook 2005-2014 

 

5) Market demand 

Before 2005, housing transactions in Beijing maintained a steady sustained growth but was 

disturbed by the economic crisis in 2008 such that the selling area kept floating up and down. 

In the meantime, the government published the [2008] 131
st
 document to encourage people to 

buy home-based property by giving preferential interest rate on credit for housing that led to 

housing expenditure escalate as high as 82.3%. 
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Figure 7 Average housing Selling Area and Growth Rate, 2004-2013 

Source: Beijing Statistical Yearbook 2005-2014 

3.2 Issues  

With the sound macro-economic performance and increasing housing demand, housing 

market development stimulates the appearance of new economic growth points and 

consumption hotpots. Once the housing market develops rapidly, there are various issues 

within the development, such as unbalance of demand and supply in the market, and the 

precipitous rise of housing prices.   

 

From the data above, we can see that the new construction area is decreasing in the last 

decade that reveals Beijing housing market is slowing down while housing selling areas 

bounced to the bottom in 2009 as high as 82.3%. Due to the high demand for housing in 

Beijing and the supply is slowing down that results in imbalance between housing supply and 

demand which eventually arouse housing prices.  

 

 Short supply totally. The demand of housing exceeds the supply in Beijing housing 

market and one of the reasons is that people are pouring into Beijing city with the 

development of its economy and internationality; the other factor is the housing structure 

needs to renew as the living style is improving also. Generally, there are mainly three 

reasons that cause the housing short supply in Beijing: the reform of macro-policy that 

the residential land scale is relatively small; many developers reserve land but not to use 

it for a long time; investors take poverty hoarding.  
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 Housing supply structure mismatches to demand structure. There are only 20% of income 

households that can afford the very high housing prices, the others would choose small to 

middle houses or affordable housing. However, housing prices are not matching their 

structures such that developers tend to develop villas and expensive housing to seek more 

profit rather than smaller or relatively cheaper housing to meet market needs. In the 

meantime, the government has strict rules and regulations for affordable housing 

development, such as land assignment, half taxations and so forth; one has to complete all 

these chores before execution. It also leads to an imbalance between housing demand and 

supply. 
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4. Measurements of Housing Affordability 

Before the empirical analysis start, there is an introduction of three methodologies apply to 

measure the housing affordability and a brief comparison of them that provide an overview of 

each housing affordability measurements. 

4.1 The Housing Price to Income Ratio (PIR) 

Housing affordability has become a widely used concept to summarize the nature of 

accommodation conditions. Although there is lack of concrete theoretical foundations from 

both media and policy related researches’ perspective, the price-to-income ratio is used as the 

most common indicator to measure housing affordability (Hulchanski, 1995). Dirketal (2006) 

stated that it was Weicher, who firstly, adopted the price-to-income notion, and thought about 

the inflation rate and interest rate to weigh the housing affordability. Using the product of 

disposable income and consumed housing results in a ratio as the housing price to income 

ratio to measure the housing affordability. The result of this method is to examine the 

percentage of housing cost with income. 

 

Figure 8 Using PIR to measure housing affordability 

Source: Wang (2013). 

 

In figure 8, the X-axis OH represents the housing expenditure and the Y-axis OY represents 

housing prices or household income; the linear line OJ represents the change of housing cost 

from income and the further it goes to north-east, the more money one pays for housing 

expenses along with income increasing. As shown in the figure, line OJ divides the whole area 

into two, the grey one and the white one. Units standing in the grey area are unaffordable 
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housing, and units in another area signify housing that is affordable. 

 

Take point A for instance, there is household A with housing affordability Y* and is buying 

house Ha, the cost of Ha is Ya which is lower than Y*, that means household A’s housing 

affordability is high enough to buy Ha without any excess burden. On the other hand, cost of 

Hb (Yb) is much higher than Y* and can only afford the housing price that can overburden the 

normal lifestyle which is not worth it, so household B cannot afford Hb. 

 

Practically, the ratio method is divided to Housing Rent to Income Ratio (RIR) and Housing 

Price to Income Ratio (PIR); the former one is for housing tenants and PIR is for housing 

buyers. Housing Price to Income Ratio is actually the rate between housing price and 

household disposable income, and it can be computed as: 

PIR=HP÷Y   PIR: housing price to income ratio; Y: household’s disposable income 

HP=Ph×Qh   HP: housing price; Qh: housing size (the area) 

Y=I×N      I: annual discretionary income per capita; N: household size (members) 

In China, transaction price per square meter is the standard to measure PIR while the 

transaction volume of housing set is the normal transaction price in western countries. So the 

housing price per set is equal to the product between housing area and housing price per 

square meter.  

 

Although the housing price to income ratio is easy to compute, there is lack of officially 

citations or internal estimations in any authoritative records. The Worldwide Bank has 

investigated 96 different regions in 1998 and set some standards as such:  

Table 4 PIR distribution of different income levels, 1998  

Income 

distribution(UD) 

<1000 1,000-2,000 2,000-3,000 3,000-4,000 >10,000 

PIR 13.2 9.7 9.3 9.0 5.6 

Source: Yang (2012),Wuhan Urban Housing Affordability Analysis 

 

There are difference PIR values in different countries or districts; the highest value is 30 while 

the lowest one is 0.8, the mean value is 8.4 and the median is 6.4 (Zou, 2011). Generically, we 

can say that there’s a housing bubble if the PIR is more than 6.0 in developed countries. 
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Table 5 Cities with housing affordability problems in some developed countries, 2013 

Country City  PIR 

United States Honolulu 9.0 

Santa Cruz 8.6 

Santa Barbara 7.0 

United Kingdom Bournemouth 9.0 

London 8.5 

Plymouth & Devon 7.3 

Canada Vancouver 10.6 

Kelowna 6.4 

Victoria 6.7 

Australia Port Macquarie 8.2 

Sydney 9.8 

Sunshine Coast 8.3 

New Zealand Auckland 8.2 

Christchurch 6.1 

China Hong Kong 17.0 

Source: 11
th

 Annual Demographia International Housing Affordability Survey, 2015  

 

From the data collected by Pavletich Properties Ltd in the 11
th

 annual demographia 

international housing affordability survey, we can see that lots of cities are under housing 

affordability pressures from PIR is larger than 6.0.  
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Table 6 Housing Affordability Ratings by Nation: All Markets (or cities) 

 

Nation 

Affordab

le (3.0 & 

under)  

Moderately 

Unaffordable 

(3.1-4.0) 

Seriously 

Unaffordable 

(4.1-5.0) 

Severely 

Unaffordable 

(5.1 & over) 

 

Total 

Median 

Multiple 

Australia 2 1 15 33 51 5.5 

Canada 5 16 9 5 35 3.9 

China 

(HK) 

0 0 0 1 1 17.0 

Ireland 3 1 1 0 5 3.0 

New 

Zealand 

0 0 3 5 8 5.2 

Singapore 0 0 1 0 1 5.0 

UK 0 3 14 16 33 5.0 

US 88 97 32 25 242 3.4 

TOTAL 98 119 76 85 378 3.8 

Source: 9
th

 Annual Demographia International Housing Affordability Survey, 2015  

 

Due to the differences in data selectivity and data affectivity in different countries, it is 

meaningless to make a comparison between China’s real estate market with other countries. In 

Chinese social reality and national conditions, there is a lack of data of old/used housing 

changes in records, and so the newly constructed housing national data is used and follow the 

weighted average method to compute housing prices and household incomes. 

 

Housing Price to Income Ratio approach is simple because it consists of only two indicators, 

and both are weighted average values; however, PIR results reveal housing affordability 

conditions as a whole income group instead of considering one specific household. Therefore, 

it cannot answer all the questions of every income group household, but it can be used to 

analyze the housing affordability on the very basic perspective. In this paper, Beijing urban 

residents are divided into five different income level groups and the changing trend is 

discussed. 

4.2 The Residual Income approach  

The residual income approach attracts more and more researchers’ attention, and its rule is 

(Stone, 2006) that a household has housing affordability issues if they cannot afford their non-
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housing needs at some basic level of adequacy after paying for housing, in other words, non-

housing expenses are constrained by the leftover income after paying for housing. So the 

focus is transferred from housing cost to non-housing expenditures, in brief, the residual 

amount of income after conducting housing costs from total disposable income is lower than 

‘Social Poverty’ line, which is ‘Housing-induced Poverty’. 

 

Figure 9 Using residual income method to measure housing affordability 

Source: Wang (2013).  

 

In figure 9, the X-axis OH presents Housing cost, and the Y-axis ON presents Non-housing 

consumption, H* indicates the minimum housing cost and non-housing expenses cannot be 

below N*. Units in Quadrant (1) and (2) infer household income can cover non-housing cost 

no matter whether the housing cost is enough or not, units in quadrant (3) signify both 

housing and non-housing cost are insufficient, and units in quadrant (4) are housing-

conducted earnings cannot afford non-housing cost which is in ‘Hosing-induced poverty’ 

(Hui, 2001& Hancock, 1993). And relevant deducted process is in Appendix 1. The 

government gives housing subsidies to households who are under situation (1). According to 

the residual income approach rules, housing and non-housing costs can be covered at the same 

time for a family that can be called affordable housing. 

 

The residual income approach emphasizes the interrelationship among income, housing cost 

and other necessities, and suppose that personal expenditure is based on the ‘socially 

acceptable standard’ and (Sani, 2013) concluded that housing affordability means being able 

pay a mortgage and still have residual income to buy other things. Theoretically, the socially 

acceptable standard means the minimum cost of a family to live a simple basic life; 
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practically, it is important to be sure about the acceptable standard of housing cost and non-

housing cost. This also reveals the current situation and the future trend of social and 

economic development. Meanwhile, the socially acceptable standard is complex and is 

difficult to define (White, 2004), however as mentioned earlier, the analysis of residual 

income can be converted to examine whether the theoretical residual income make up the real 

non-housing need in reality. 

4.3 The Housing Affordability Index (HAI) 

The housing affordability index is an index which rates housing affordability, and it’s used to 

measure median income households’ housing cost that in median market prices. HAI applies 

to household buying houses with a mortgage loan, and its measurement range can be a 

district, such as a country, a province or a city. The HAI of National Association of Realtors 

(NAR) is computed with typical home piece, typical family’s income and mortgage interest 

rate (Ji & Kim, -). According to National Association of Realtors of the United States, a value 

of HAI is 100% means that a family with median income has exactly enough income to 

qualify for a mortgage on a median-priced home. If the value of index is higher than 100%, it 

signifies that family earning is more than enough to qualify for a mortgage loan on a median-

priced home, and vice versa (Wikipedia). The HAI does not only provide very significant 

contributions to housing affordability assessment, but also widely referred to by the media 

and policy makers (Berry & Hall, 2001). According to NAR, they conducted the HAI formula 

is:  

 

 

Ym: Median family income 

Yq: Minimum qualifying yearly income 

PMT: Monthly mortgage payment (Loan to Value Ratio is 70%) 

P: Median price of existing single-family home sales 

R: Mortgage loan interest rate  

 

Liu (2007) have studied how to apply the HAI method to Chinese real estate market, in her 

research of ‘How to measure the urban family housing affordability (Ⅱ)’, assume that the 
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mortgage loan percentage is , the loan period is n, the highest percentage of mortgage with 

income is , then the HAI will be: 

 

 

 

As mentioned above, there are six parameters to calculate HAI. Due to the lack of statistical 

data on median values, most of Chinese researchers use the weighted average values to 

compute HAI. As for the mortgage percentage, the 70% is the one mostly used in studies, and 

10-year mortgage loan, 20-year mortgage loan and a 30-year mortgage loan are common 

mortgage loan periods.  

 

After theoretical explanations on ratio methods including the price to income ratio and the 

housing affordability index and the residual income, different emphases of three methods are 

demonstrated. By that, the PIR is more appropriate to analyze how housing affordability 

changes over time, the residual income is more sensitive to the difference of household 

incomes which is suitable for social-gap discussion, and the HAI reflects the whole situation 

of housing affordability in a given area. Apply theory to practice, the housing affordability of 

Beijing residents will be examined through various measurements next. 
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5. Measure the Housing affordability in Beijing 

5.1 Using Housing Price to Income Ratio approach 

5.1.1 Data and Analysis 

In this study, the weighted average method will be used to compute the housing price to 

income ratio. The weighted average method is to calculate the mean of housing prices and 

average household income; housing samplings include houses that are on the real estate 

market for selling or new constructed housing while household samplings consists of urban 

residents’ capital discretionary income and average household size (Liu, 1997). In order to 

analyze the housing affordability with housing price to income ratio, we use the weighted 

average selling price of commercial housing in Beijing and choose a reasonable house size as 

the standard housing size. As shown in figure 11, according to data of housing transaction 

volume distribution (year of 2007-2009) from China Real Estate Index System (CREIS), we 

can see that housing area around 90 m
2
 take the most percentage and the ratio is increasing 

with time goes on. Therefore, it is sensible to take the 90 m
2
 housing as the standard house 

size in Beijing city. 

 

Figure 10 Transaction volume of commercial housing with different areas in Beijing, 2007-

2009 (exclude indemnificatory housing) 

Source: http://fdc.fang.com/news/2009-12-29/2994495_3.html  

 

http://fdc.fang.com/news/2009-12-29/2994495_3.html
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The average number of persons per household in Beijing is decreasing but close to 3 at last 

decade, hence we take house size as 3 people, 2 adults and 1 child, in a family to compute the 

PIR. 

 

Figure 11 Average Persons Per Household of Urban Families (by income level), 2004-2013 

Source: Documented by author based on data from Beijing Statistical Yearbook 

 

The thesis mainly focuses on whether the low- to medium-income household can afford the 

standard housing, and selected data are published in Beijing Statistical Yearbook. Annual 

household income is annual discretionary income per capita multiplied by the amount of 

family members. 

Table 7 Housing Price to Income Ratio, Beijing, 2004-2013  

Year Total  Bottom20% 20%-40% 40%-60% 60%-80% Top 20% 

2004 9.09 19.20 12.97 9.98 7.70 4.80 

2005 8.59 17.67 12.14 9.44 7.28 4.60 

2006 10.19 20.78 14.10 11.09 8.82 5.56 

2007 11.30 23.80 15.87 12.49 9.80 6.11 

2008 14.02 32.45 20.74 15.83 12.18 7.36 

2009 13.93 31.76 20.14 15.87 12.22 7.33 

2010 14.24 30.23 19.86 15.93 12.70 7.70 

2011 16.21 35.48 22.65 18.43 14.57 8.43 

2012 13.86 30.85 19.82 15.70 12.38 7.66 

2013 12.66 27.58 18.04 14.39 11.44 7.10 

Source: Author’s calculation based on data from Beijing statistical yearbook (2005-2014) 
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Figure 12 Trend of PIR changing of Beijing, 2004-2013 

Source: Documented by author based on calculation results 

 

From table 5.1.1, we can see that middle-income households have comparable value of PIRs 

with the mean value in Beijing; however, the gap between them is going lager from 2004 at 

0.89 to 1.73 in 2013. The housing price to income ratio of all households with low-income 

and low- to medium-income is obviously higher than the mean value of all the years; on the 

contrary, PIR of households in top 40% income groups is lower than the mean value of 

Beijing. That is, people with medium-income to high-income and high-income groups have 

the affordability of standard housing while the other income groups are in a poorer condition. 

 

In 2013, PIR of high-income household in Beijing is only 7.10 and it takes only 56% of the 

mean value while the PIR of a low income group is close to 30, which are 3.88 times of a 

high-income group. The difference of PIR between low-income household and the 20%-40% 

income group are 6.23 and 9.54 in the year of 2004 and 2013 respectively, which means that 

they are declining further gradually, and it is also revealed from the trend graph. As shown in 

figure 12, the difference between PIR bottom 40% and top 20% income group along with the 

mean value keeps increasing in the last decade, nevertheless, the difference between 40%-

80% income group and the mean value has no obvious rise from 2004 to 2013. 

 

In 2011, the PIR is relatively high for every income group than any other year, with a mean 

value of 16.21, which illustrates Beijing urban residents are under a lot of pressure on buying 

houses. Moreover, the PIR of the bottom 40% income household keeps growing while that of 
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a high-income group rises slowly, and it results in low to medium income groups not 

affording houses from mart channel and reveals the gap between rich and poor widening in 

Beijing. Particularly after 2007, the PIR of bottom 40% income groups is going higher and 

higher, especially that of the low-income households; and difference between the bottom 40% 

and the top 40% is clearer and clearer. This implies the housing affordability of low-income 

households and low- to median-income household is getting weaker and weaker while the 

median to high-income households and high-income households remain relatively stable. 

5.1.2 Limitations  

However, 90 m
2 

is used as the standard housing size to calculate housing price in this paper. 

In reality, there are various areas of housing that people within different income levels are 

living in. A relative sensitivity analysis is exhibited in Appendix B. Furthermore, there are 

tons of differences with diverse housing, such as the housing location, quality, and facets 

design and so on. Generally, people with high income tend to live in a bigger house while 

people with lower income buy a smaller one, in other words, housing area is proportional to 

people’s income. So that, the gap of PIR of higher-income groups and lower-income groups 

should be narrow in reality, rather than the results in this paper. 

 

In developed countries, data can be acquired according to their taxes payments records, but 

taxation system in China is not impeccable enough to access to comprehensive information. 

Also data from statistical yearbook is not completely intact and real because of some 

transactions in grey zone. Some researchers in China think that relevant values should be 

adjusted to be more reasonable due to grey income. In 2008, the highest annual discretionary 

income per capita of high-income household is 1,390,000 yuan rather than 440,000 yuan in 

the statistical data; high-income group have 550,000 yuan as disposable income that is 

290,000 yuan more than data from national records (Wang, 2010). However, 80% of 

unrecorded grey income belong to the top 20% income groups, and 2/3 of these are possessed 

by the very top 10% income households (Wang, 2010). Even so, the housing affordability of 

low-income, low- to medium-income and medium-income groups are discussed, which are 

not influenced much by grey income, so that the national statistical yearbook or municipal 

statistical yearbook still can be used. 
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5.2 Using Residual income approach 

5.2.1 Data and Analysis 

According to the announcement from Beijing Municipality’s Bureau of Human Resources and 

Social Security, people who are buying a new house for the first time just need to pay 30% of 

total value for the size of 90 m
2
 and they could get a 30-year mortgage loan. Therefore, we 

choose household size is 3 as mentioned in the last part and the home size is 90 m
2
 with a 30-

year mortgage loan to compute the residual income method. 

 

Data of annual consumption with different categories are provided by the Beijing Statistical 

Yearbook, records of housing prices and mortgage loan interest rate can be reached from the 

Beijing Real Estate Yearbook. In this paper, we use the repayment of principal and interest 

rate method to identify monthly mortgage loan payment and following the computational 

formula of “PMT= P × (1 − α) ×
R

12
×

(1+
R

12
)
𝑛

(1+
R

12
)
𝑛
−1

” to compute a 30-year mortgage loan 

monthly payment. 

Note:  P— Average housing price 

           𝛼--- Rate of down-payments 

          R--- Interest rate 

           n--- Periods 

Considering that there is not effective urban minimum living standard in any regulations of 

Beijing, we use the minimum non-housing cost of the bottom 20 percentage income groups as 

the benchmark, which could also be named housing affordable line. Generally, if the bottom 

20% income households could afford a standard housing, we see it as the base line. Based on 

“Non-housing cost = (Annual Discretionary Income Per Capita – Annual Discretionary 

Housing cost per Capita) * Average Household size / 12”, the minimum monthly non-housing 

costs are illustrated in appendix under assumptions of household size is 3 people and home 

size is 90 m
2
. And the detailed data and the calculation process can be seen in Appendix A.  

 

Theoretically, the monthly repayment in table A-4 can be seen as housing cost and disposable 

income is illustrated in table A-6 so that theoretical residual income (which is equal to 

Disposable income – Housing cost) is computed in table 8. 
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Table 8 Residual income of Beijing urban residents 2004-2013  (￥) 

Year H-cost Total   B-20% 20% 20% 20% T-20% 

2004 1812 2097 38 928 1749 2802 5597 

2005 1933 2480 212 1188 2083 3270 6309 

2006 2611 2384 -161 999 1981 3163 6543 

2007 3541 1956 -932 372 1430 2797 6623 

2008 4842 1339 -2172 -664 630 2271 6936 

2009 4761 1924 -1829 -136 1108 2858 7943 

2010 5291 1977 -1868 -80 1207 2858 8144 

2011 7118 1108 -3359 -1230 119 2037 8705 

2012 6921 2196 -2824 -544 1128 3291 9571 

2013 6884 3196 -2255 194 1986 4274 11095 

Source: Author’s calculation based on data from Beijing statistical yearbook and Beijing Real 

Estate Yearbook (2005-2014) 

Note: Assume that all household would buy the given standard house 

Table 9 Difference between residual income and minimum non-housing cost, 2004-2013  (￥)  

Year Min 

Non-H 

Total   B-20% 20% 20% 20% T-20% 

2004 1689 408 -1651 -761 60 1113 3908 

2005 1813 667 -1601 -625 270 1457 4496 

2006 2058 326 -2219 -1059 -77 1105 4485 

2007 2129 -173 -3061 -1757 -699 668 4494 

2008 2072 -733 -4244 -2736 -1442 199 4864 

2009 2276 -352 -4105 -2412 -1168 582 5667 

2010 2588 -611 -4456 -2668 -1381 270 5556 

2011 2552 -1444 -5911 -3782 -2433 -515 6153 

2012 3245 -1049 -6069 -3789 -2117 46 6326 

2013 3446 -250 -5701 -3252 -1460 828 7649 

Source: Author’s calculation based on data from Beijing statistical yearbook (2005-2014) 

 

Most of figures are negative in the last decade, as shown in table 9, which saying that more 

60% of Beijing residents’ residual income cannot cover the housing cost. One step forward, 

table 10 presents the calculation results of residual income within 5 different income-level 
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groups. 

Table 10 Housing-induced poverty index, 2004-2013  (￥) 

Year Total   B-20% 20%-40% 40%-60% 60%-80% Top20% 

2004 408 -1651 -761 60 1113 3908 

2005 667 -1601 -625 270 1457 4496 

2006 326 -2219 -1059 -77 1105 4485 

2007 -173 -3061 -1757 -699 668 4494 

2008 -733 -4244 -2736 -1442 199 4864 

2009 -352 -4105 -2412 -1168 582 5667 

2010 -611 -4456 -2668 -1381 270 5556 

2011 -1444 -5911 -3782 -2433 -515 6153 

2012 -1049 -6069 -3789 -2117 46 6326 

2013 -250 -5701 -3252 -1460 828 7649 

Source: Author’s calculation based on data from Beijing statistical yearbook and Beijing Real 

Estate Yearbook (2005-2014) 

 

From figures in table 10, we can see that the majority households are in the housing-induced 

poverty dilemmas who are confronted with negative residual income if they buy a new house, 

and this issue is more and more serious in the last 2 years. Especially in 2011, where there are 

only the top 20% income-level households who does not have to deal with the housing 

pressure, while the remaining 80% of Beijing urban residents cannot afford a set of standard 

size housing with the remaining income after basic living cost. The almost same results are 

got by comparing data in table 9 with table 10. 

 

In the year 2013 for instance; we can see that the residual income of 60% household don’t 

have enough savings to buy a 90 m
2
 new house. There are only 1183 Yuan left after basic 

living expenditures for low-income households, to improve such living conditions the 

government should provide household whose monthly income is under 4692 Yuan low-rent 

housing within 1183 Yuan per month. 
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Table 11 Housing-induced poverty of Beijing urban residents in 2013 (Monthly) (￥) 

 Total B-20% 20% 20% 20% T-20% 

Disposable income 10080 4629 7078 8870 11158 17979 

Min Non-housing 3446 3446 3446 3446 3446 3446 

Repayment 6884 6884 6884 6884 6884 6884 

The balance 6634 1183 3632 5424 7712 14533 

Source: Author’s calculation based on data from Beijing statistical yearbook and Beijing Real 

Estate Yearbook (2005-2014) 

As for low-to-middle income households, reducing the loan interest rate or providing smaller 

housing (like 60-70 m
2
) could release their living pressures on housing aspect. The middle-

income households have an average of 5424 residual income and they can afford houses to 

some extent; the main problem is lack of appropriate housing size for their income, and they 

could buy a second-hand housing instead of a new one to satisfy the housing needs. The top 

40% households cannot only afford the new standard-size housing but also live a relatively 

comfortable life. 

5.2.2 Limitations 

Compared with PIR, the residual income approach takes the subjectivity of people choosing a 

house and social standards into consideration. Wealthy families could live with a luxury life 

by spending 90% of their assets to pay for magnificent housing. But for a poor family, their 

lives are under the social living standards even if they spend only 10% of their income for 

housing; therefore, the government needs to give them some support. Obviously, the living 

standard of a family depends on their consumption conception rather than living a really poor 

life. So it is important to distinguish that of families who needs government support to those 

without spending. 

 

Policy makers could refer to the residual income approach to define the acceptable highest 

housing price and rents for household within different income levels. And the residual income 

also provides a tool for the government to set security housing standards. 
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5.3 Using Housing Affordability Index 

5.3.1 Data and Analysis 

According to the formula given by NAR and collected and documented data above, we 

suppose that housing cost per month is Y while Y presents monthly family income and the 

highest percentage of a mortgage with income is , and  is the down-payment percentage. So 

we can get a monthly mortgage payment and the HAI is as follows: 

PMT= P × (1 − α) ×
R

12
×

𝑅×(1+R)12𝑛

(1+R)12𝑛−1
 

HAI =
𝑌∅
𝑃𝑀𝑇

× 100% =
𝑌∅

𝑃 × (1−∝)
×
(1 + R)12𝑛 − 1

𝑅 × (1 + R)12𝑛
× 100% 

As we discussed before, the 𝛼 is usually 30%, n is 30 years, and we take  as 25%. 

 

Figure 13 Trend of Housing Affordability Index, 2004-2013 

Source: Documented by author based on calculation results  

 

According to Liu & Wu (2007) and Zheng (2007), the HAI values are divided to 5 grades: 

HAI<0.7, very weak housing affordability; 0.7≤HAI<0.9, weak housing affordability; 0.9≤

HAI<1.10, general housing affordability; 1.10≤HAI<1.30, strong housing affordability; HAI

≥1.30, very strong housing affordability. 

 

As illustrated in the graph, housing affordability of Beijing urban resident is rather weak is the 
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last decade. The highest HAI is 0.57 in 2005, and it decreased to 0.32 in 2008 and remained 

constant until it dropped to 0.29 in 2011.  

Table 10 Housing Affordability Index of Beijing city, 2004-2013 

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

2004 53.93% 25.52% 37.80% 49.13% 63.64% 102.20% 

2005 57.07% 27.74% 40.36% 51.93% 67.29% 106.58% 

2006 47.82% 23.45% 34.56% 43.97% 55.29% 87.65% 

2007 38.81% 18.42% 27.62% 35.10% 44.75% 71.76% 

2008 31.91% 13.79% 21.57% 28.25% 36.72% 60.80% 

2009 35.10% 15.40% 24.29% 30.82% 40.01% 66.71% 

2010 34.34% 16.17% 24.62% 30.70% 38.51% 63.48% 

2011 28.89% 13.20% 20.68% 25.42% 32.16% 55.58% 

2012 32.93% 14.80% 23.03% 29.07% 36.88% 59.57% 

2013 36.61% 16.81% 25.70% 32.21% 40.52% 65.29% 

Source: Calculated by author based on data from Beijing Statistical Yearbook, 2005-2014 

5.3.2 Limitations 

The HAI method is a more practical approach that considers both the down-payment and 

interest rate, so that it is a prevalent indicator used in a real estate market in western countries, 

and is mainly applied to households purchasing a house with a mortgage loan. It is also the 

most common way to trade off the housing market in China nowadays; however, it is more 

complex to compute than the PIR method and it ignores some other affected factors. 
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6. Conclusion and Suggestions 

6.1 Conclusion 

This paper aims at analyzing housing affordability of Beijing urban residents and discussing 

the development of an affordable housing system in Beijing city. In order to have an overall 

view of housing system development in China and in particular Beijing, the housing system 

reformation based on economic reformation, society reformation, and the local political and 

economic conditions are reviewed. The Housing Price to Income Ration, the Residual Income 

approach, and the Housing Affordability Index to measure the housing affordability of Beijing 

in the last decade are discussed and implemented. The PIR method examines the changing 

trend of housing affordability of different income level groups while the residual income 

approach measures the housing affordability at Beijing in 2013 is helpful to realize the current 

situation and define the needy family group; and the HAI reveals that all Beijing urban 

residents are under weak housing affordability pressure in last 8 years. 

 

 The interest rate is in direct proportion to housing-cost while the length of maturity is in 

inversely proportion to hosing-cost i.e. housing expenditure decreases if the mortgage 

loan period is extended. Suppose that the income is fixed, monthly housing cost will 

reduce if you paid more for the down-payment, hence, the housing affordability improved 

also. 

 The gap of housing affordability between high-income group and low-income group is 

very large and it’s getting worse. 

 Housing affordability in Beijing is not only sub average nationally but also weaker in 

comparison to many countries.  

 To improve housing conditions for low to middle-income households, the government 

should deliver small-size housing or implement the privileged mortgage rate. 

 Another challenge is to offer the top 40% households appropriate housing corresponding 

to their income and living level; the government could provide houses with various sizes 

to match residents’ purchase ability and expand the second-hand housing market.  

6.2 Suggestions 

On analyzing Beijing housing market, the difference between poor and rich is way obvious 

and low-income households have fairly weak housing affordability, meanwhile, the housing 
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supply and demand are not in balance and relevant policies are deficient, the current housing 

framework cannot satisfy residents’ need. Following suggestions are given to consummate the 

housing system and restrain housing speculation, improve households’ housing affordability 

under Beijing government’s control. 

 Set reasonable housing size standards.  

The housing price is determined by housing size to a great extent, which affects the 

housing affordability directly. Constructing smaller size houses at lower price is helpful 

for low to middle income households, while large housing construction suppliers should 

be controlled to take full advantage of the land. As a result, the government could lead the 

housing developers with taxation and interest rate in adjustment to better the housing 

supply structure. 

 Stimulate the second-hand housing market development.  

A mature second-hand housing market is significant to promote market transaction 

efficiently for people who want to change to/from a larger house and for people who 

cannot afford a new house by improving households’ income and change the population 

composition structure.  

 Perfect the multi-level housing structure and decrease transaction costs. 

Provide lower price housing to poor households in order to guarantee the very basic 

living needs. There are always transaction costs in housing construction and in housing 

expenses; lowering the transaction costs can reduce the construction cost and thereby 

affect housing price to control housing affordability. 

 Improve the housing financial system and restrain the investment demand. 

Give more support to affordable housing construction and simplify house-buy process, 

like decrease the income tax and business tax for developers and establish normative 

housing provident funds for residents. Since financial investment can drive the housing 

price up, the government should limit housing development investment by adjusting the 

down payment ratio and mortgage interest rate of second-hand housing transaction and 

new housing transaction. 

 Reduce non-housing expenditures. 

The non-housing cost involves into many kinds of social security policies, such as cash 

payment (unemployed, disabled, and pension etc.) and material payment (medical 

treatment, education etc.). People take non-housing conditions into account when they 

choose housing-cost so that a nice living environment could contribute to improve the 

housing affordability with non-housing cost reduced. 
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 Increase income of low-income households 

The government takes measurements to avail affordable housing for the poor household 

groups and provide subsidies no matter if they buy a house or rent a place; the other way 

is to create more and more job opportunities to enhance their income fundamentally. 
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Appendix A 

Table A-1 Annual consumption and housing cost per capita in Beijing, 2004-2013  (￥) 

Years Category Average L-Income 

(B- 20%) 

Low to 

Middle 

Middle Middle 

to high 

H-Income 

(Top 20%) 

2004 Total consumption 12,200.4 7395.4 10009.4 11115.4 13907.0 19969.7 

Housing Cost 1,065.7 639.8  742.2  811.1  1137.4  2151.6  

Non-housing cost 11134.7  6755.6  9267.2  10304.3  12769.6  17818.1  

2005 Total consumption 13,244.2 7863.5  10939  11772.5  15813.8  21325.2  

Housing Cost 1,039.8  
 

611.7  765.6  722.1  1294.5  1948.6  

Non-housing cost 12204.4  7251.8  10173.4  11050.4  14519.3  19376.6  

2006 Total consumption 14,825.4  
 

8911  12436  14080  16452  23520  

Housing Cost 1,212.9 678  939  1005  1421  2150  

Non-housing cost 13612  8233  11497  13075  15031  21370  

2007 Total consumption 15,330.4 9183  12196  15094  17747  23415  

Housing Cost 1,246.2 667  944  1028  1518  2182  

Non-housing cost 14084  8516  11252  14066  16229  21233  

2008 Total consumption 16,460.3  
 

8985  12776  15380  19109  26589  

Housing Cost 1,286.3 697  1001  1086  1565  2128  

Non-housing cost 15174  8288  11775  14294  17544  24461  

2009 Total consumption 17,893.3 10009  14538  16752  20529  28541  

Housing Cost 1,290.2  
 

905  893  1164  1438  2115  

Non-housing cost 16603  9104  13645  15588  19091  26426  

2010 Total consumption 19934 11478 16611 18683 22433 31085 

Housing Cost 1577 1126 1166 1298 1756 2618 

Non-housing cost 18357 10352 15445 17385 20677 28467 

2011 Total consumption 21984 11308 16573 19885 25213 36264 

Housing Cost 1924 1100 1396 1646 2113 3315 

Non-housing cost 20060 10208 15177 18239 23100 32949 

2012 Total consumption 24046 14245 19688 21842 25824 37935 

Housing Cost 1971 1267 1507 1739 1942 3349 

Non-housing cost 22075 12978 18181 20103 23882 34586 

2013 

 

Total consumption 26275 15236 19112 24349 28335 42779 

Housing Cost 2126 1452 1429 1997 2126 3532 

Non-housing cost 24131  13784  17683  22352  26209  39247 

Source: Beijing Statistical Yearbook (2005-2014) 
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Table A-2 Annual Discretionary Income Per Household Y (￥) 

Year Total   20% 20% 20% 20% 20% 

2004 46913 22203 32882 42735 55364 88904 

2005 52959 25743 37456 48188 62439 98903 

2006 59934 29394 43317 55107 69285 109848 

2007 65967 31305 46950 59649 76059 121968 

2008 74175 32043 50139 65664 85359 141330 

2009 80214 35187 55503 70425 91428 152448 

2010 87219 41076 62526 77970 97785 161217 

2011 98709 45102 70653 86847 109863 189879 

2012 109407 49158 76518 96588 122538 197898 

2013 120963 55542 84936 106437 133893 215742 

Source: Calculated by author based on data from Beijing Statistical Yearbook (2005-2014) 

Y=annual discretionary income per capita * 3 

 

Table A-3 Average transaction price of commercial housing of Beijing, 2004-2013 (￥)  

Years Price/M
2
 Price/Set (hp)  

2004 4737 426330 

2005 5053 454770 

2006 6788 610920 

2007 8280 745200 

2008 11553 1039770 

2009 12418 1117620 

2010 13799 1241910 

2011 17782 1600380 

2012 16852 1516680 

2013 17022 1531980 

Source: Calculated by author based on data from Beijing Statistical Yearbook (2005-2014) 
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Table A-4 Monthly mortgage repayment 2004-2013  (￥) 

Year  Residential 

housing 

prices 

Loan 

principal 

(70%) 

Payment 

periods 

Interest 

rate 

Mortgage  

2004 426330 298431 30yr*12month 0.510% 1812 

2005 454770 318339 360 0.510% 1933 

2006 610920 427644 360 0.514% 2611 

2007 745200 521640 360 0.600% 3541 

2008 1039770 727839 360 0.583% 4842 

2009 1117620 782334 360 0.512% 4761 

2010 1241910 869337 360 0.512% 5291 

2011 1600380 1120266 360 0.546% 7118 

2012 1516680 1061676 360 0.567% 6921 

2013 1531980 1072386 360 0.554% 6884 

Source: Author’s calculation based on data from Beijing statistical yearbook (2005-2014) 

 

Table A-5 Annual Discretionary Income Per Capita, 2004-2013  (￥) 

 Total   20% 20% 20% 20% 20% 

2004 15637.8 7400.9 10960.8 14245.1 18454.5 29634.6 

2005 17653.0 8580.9 12485.2 16062.8 20812.9 32967.7 

2006 19978 9798 14439 18369 23095 36616 

2007 21989 10435 15650 19883 25353 40656 

2008 24725 10681 16713 21888 28453 47110 

2009 26738 11729 18501 23475 30476 50816 

2010 29073 13692 20842 25990 32595 53739 

2011 32903 15034 23551 28949 36621 63293 

2012 36469 16386 25506 32196 40846 65966 

2013 40321 18514 28312 35479 44631 71914 

Source: Beijing Statistical Yearbook (2005-2014) 

 

 

 

 



 

 48 

Table A-6 Monthly Discretionary Income per Family  (￥) 

Year Total   20% 20% 20% 20% 20% 

2004 3909  1850  2740  3561  4614  7409  

2005 4413  2145  3121  4016  5203  8242  

2006 4995  2450  3610  4592  5774  9154  

2007 5497  2609  3913  4971  6338  10164  

2008 6181  2670  4178  5472  7113  11778  

2009 6685  2932  4625  5869  7619  12704  

2010 7268  3423  5211  6498  8149  13435  

2011 8226  3759  5888  7237  9155  15823  

2012 9117  4097  6377  8049  10212  16492  

2013 10080  4629  7078  8870  11158  17979  

Source: Author’s calculation based on data from Beijing statistical yearbook (2005-2014) 

Monthly Discretionary Income per Family=Annual/12*Household size 3 

 

Table A-7 Monthly standard housing costs and basic income line in Beijing  (￥) 

Year  Monthly Mortgage cost Minimum non-housing 

cost (bottom 20%) 

2004 1812 1689  

2005 1933 1813  

2006 2611 2058  

2007 3541 2129  

2008 4842 2072  

2009 4761 2276  

2010 5291 2588  

2011 7118 2552  

2012 6921 3245  

2013 6884 3446  

Source: Author’s calculation based on data from Beijing statistical yearbook (2005-2014) 

Minimum non-housing cost=Non-housing cost*Household size/12 
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Table A-8 Average Persons Per Household of Urban Families (by income level), 2004-2013  

Year  Mean Bottom20% 20%-40% 40%-60% 60%-80% Top20% 

2004 2.9 3.2 3.1 2.9 2.9 2.7 

2005 2.9 3.2 3.0 2.9 2.8 2.7 

2006 2.9 3.2 3.0 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 3.0 2.8 2.7 2.5 

2010 2.8 3.0 2.9 2.8 2.7 2.5 

2011 2.7 3.1 2.9 2.6 2.6 2.5 

2012 2.7 3.1 2.9 2.7 2.7 2.4 

2013 2.6 2.9 2.8 2.5 2.5 2.1 

Source: Beijing Statistical Yearbook 2005-2014 

 

Table A-9 Investment in housing development in 2004-2013, 0.1 billion yuan  (￥) 

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

Investment 1473.3 1525.0 1719.9 1995.8 1908.7 2337.7 2901.1 3036.3 3153.4 3483.4 

GR 18.4% 3.5% 12.8% 16.0% -4.4% 22.5% 24.1% 4.7% 3.9% 10.5% 

Source: Beijing Statistical Yearbook 2005-2014 
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Appendix B 

Sensitivity analysis of  PIR 

Table B-1 Housing Price to Income Ratio, Beijing, 2004-2013 (N=3, S=90M
2
) 

Year Total  Bottom20% 20%-40% 40%-60% 60%-80% Top 20% 

2004 9.09 19.20 12.97 9.98 7.70 4.80 

2005 8.59 17.67 12.14 9.44 7.28 4.60 

2006 10.19 20.78 14.10 11.09 8.82 5.56 

2007 11.30 23.80 15.87 12.49 9.80 6.11 

2008 14.02 32.45 20.74 15.83 12.18 7.36 

2009 13.93 31.76 20.14 15.87 12.22 7.33 

2010 14.24 30.23 19.86 15.93 12.70 7.70 

2011 16.21 35.48 22.65 18.43 14.57 8.43 

2012 13.86 30.85 19.82 15.70 12.38 7.66 

2013 12.66 27.58 18.04 14.39 11.44 7.10 

Source: Author’s calculation based on data from Beijing statistical yearbook (2005-2014) 

 

Table B-2 Housing Price to Income Ratio, Beijing, 2004-2013 (N=2.6, S=90M
2
) 

Year Total  Bottom20% 20%-40% 40%-60% 60%-80% Top 20% 

2004 10.49  22.16  14.96  11.51  8.89  5.53  

2005 9.91  20.38  14.01  10.89  8.40  5.31  

2006 11.76  23.98  16.27  12.79  10.17  6.42  

2007 13.03  27.47  18.31  14.42  11.30  7.05  

2008 16.17  37.44  23.93  18.27  14.06  8.49  

2009 16.08  36.65  23.23  18.31  14.10  8.46  

2010 16.43  34.89  22.92  18.38  14.65  8.89  

2011 18.71  40.94  26.14  21.26  16.81  9.73  

2012 16.00  35.60  22.87  18.12  14.28  8.84  

2013 14.61  31.83  20.81  16.61  13.20  8.19  

Source: Author’s calculation based on data from Beijing statistical yearbook (2005-2014) 
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Table B-3 Housing Price to Income Ratio, Beijing, 2004-2013 (N=2.6, S=100M
2
) 

Year Total  Bottom20% 20%-40% 40%-60% 60%-80% Top 20% 

2004 11.65  24.62  16.62  12.79  9.87  6.15  

2005 11.01  22.65  15.57  12.10  9.34  5.90  

2006 13.07  26.65  18.08  14.21  11.30  7.13  

2007 14.48  30.52  20.35  16.02  12.56  7.83  

2008 17.97  41.60  26.59  20.30  15.62  9.43  

2009 17.86  40.72  25.82  20.35  15.67  9.40  

2010 18.26  38.76  25.46  20.42  16.28  9.88  

2011 20.79  45.49  29.04  23.63  18.68  10.81  

2012 17.77  39.56  25.41  20.13  15.87  9.83  

2013 16.24  35.36  23.12  18.45  14.67  9.10  

Source: Author’s calculation based on data from Beijing statistical yearbook (2005-2014) 

 

 

Figure B-1 PIR with different household size and house size 

 

In section 5.1, we used the household size is 3 and house size is 90m
2
 to analyze the PIR in 

Beijing city. Here, we select the average household size 2.6 and standard-size 100m
2 

as a 

comparison to compute the PIR as illustrated in figure B-1, the mean value of PIR with 

various household sizes and house sizes show the same tendency saying that the housing price 

to income ratio is going gently. For a certain sized house, the more people a family has, the 

higher housing affordability it has; on the other hand, as to households with the same number 

of family members, the larger a house is, the higher PIR it has.  


