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Abstract: Many municipal governments have adopted affordable housing policies to benefit people
whose socio-economic status is not commensurate with the price of housing. However, the effects
and the functions of these policies in the city on sustainable development and living remains limited.
Using a comparative case study, this study explores the characteristics and effects of affordable
housing policies in three metropolitan cities in China: Beijing, Tianjin, and Guangshou. This study
finds that these cities have their unique affordable housing policies and have experienced various
challenges in implementing those policies. Conclusions and implications for other cities in China
are addressed.
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1. Introduction

Affordable cost of living is viewed as a social aspect of sustainable development, and governments
have developed affordable housing programs to provide low- to moderate-income households with
housing units at lower costs to eschew any social segregation and instability [1-3]. The comprehensive
goals of affordable housing are to ensure the supply of good-quality housing units, enhance the
affordability and availability of existing housing, help households build wealth, relieve families” burden,
promote balanced metropolitan growth, and link housing with essential supportive services [4-6].

Current studies have paid more attention to case studies, which explore the practical experience
and lessons of affordable housing programs in various counties and cities [7-10]. Some studies
discuss topics related to the role of federal government in the responsibilities and implementation of
affordable housing programs [11]. For example, in the United States, the diminishing federal support
from political leaders and legislators for affordable housing policy has made the implementation of
related affordable housing plans more difficult [12,13]. Although the responsibility for implementing
affordable housing is being transferred to the states and, particularly, to local actors, the financial
support from federal government has still influenced the development of affordable housing
programs [6,7,14].

The new era of post-federal housing innovation has shifted away from the nation’s capital toward
the state capitals, city halls, and nonprofit organizations (NPOs) [12,15,16]. Similar situations have
been prevailing in China. In China, significant changes have taken place in the urban housing system
since the early 1990s, and market-oriented housing reforms have improved both quality and living
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space for urban residents. On the other hand, the marketization of the housing system has engendered
a real-estate boom, leading to dramatic housing-price inflation, a booming job market, and a lack of
housing affordability [17,18].

Moreover, affordable housing plays the role of catalyst for urban sustainable development [19].
However, the ongoing process of urbanization and industrialization throughout the decade has
aggravated the housing affordability problem. Policy makers at different levels are striving to search for
effective ways to implement affordable housing programs efficiently and provide affordable housing
for low-income groups. The central government has merely provided guidelines and relatively small
loans as an initial source of financial support, while the majority of the large funds required for the
implementation of the public housing provisions must be raised solely by local governments [20].

Many cities in China have encountered housing affordability problems, and divergent opinions on
the planning and implementation of affordable housing policies [21]. Beijing, Tianjin, and Guangzhou are
the major cities selected for this comparative study. These three municipalities are significant examples
of public policy and administrative reform and are representative of many Asian countries [4,9,17].
In addition, another reason for choosing these cases is the similarity of their economic and demographic
features: the cities are major domestic or international immigrant cities with prosperous financial and
service industries. The dataset consists of those cities” aggregated data, which are derived from the
China Real Estate Statistics Yearbook [22] and China Statistical Yearbook [23].

Much has been written about the case studies of affordable housing policies in various countries.
However, very few studies discussed the cases of China’s municipalities. This study conducts
a comparative case study exploring the main affordable housing policy issues of three major
municipalities, and puts forward suggestions for current affordable housing program development
in China.

2. Affordable Housing: An Overview

2.1. Definition of Affordable Housing

Numerous countries experienced the problem of housing affordability in the past decades.
The efforts to provide sufficient and decent affordable housing have been the policy priority of
numerous governments. The concept of “affordable housing” has been widely used in current studies.
However, thus far there is no comprehensive and agreeable definition of affordable housing.

Maclennan and Williams [11] argued that affordability is concerned with securing some given
standards of housing (or different standards) at a price or rent which does not impose, in the eye of
some third party (usually government), an unreasonable burden on household incomes. In this sense,
consumers should be able to maintain a socially-acceptable standard of living after they pay housing
costs [5]. The City Council of Calgary defines affordable housing as housing that adequately suits the
needs of low- and moderate-income households at costs below those generally found in the market.
Different schemes, such as emergency shelters, transitional housing, social or subsidized housing,
and affordable housing ownership, are intended to help citizens alleviate housing costs and maintain
adequate standard of living [24].

The U.S. Department of Housing and Urban Development (HUD) asserts that housing
affordability refers to 30 percent of income spent on housing [6]. Therefore, housing expenditures that
exceed 30 percent of household income have been considered a housing affordability problem. To work
out solutions to housing affordability problems, the HUD, defines affordable housing as “the housing
that costs no more than 30 percent of a household’s monthly income.” [4,25] In addition, HUD utilizes
the indicator of Area Median Income (AMI), the median household income for a selected area, to
determine whether households are eligible for some specific public programs [26,27]. Thus, affordable
housing policy places a focus on low-income groups (<50% AMI) to moderate-income families (80% to
120% AMI) who are suffering from housing affordability problems [16].
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In the United Kingdom, the Department for Communities and Local Government specifies the
characteristics of affordable housing according to the definition of affordability as income ratio (OTI),
availability of alternatives, and sustainability. The major features of affordable housing are as follows:
(1) Affordable housing aims to provide for specific eligible households whose needs cannot be met
in the market. Its scheme includes social rented and intermediate housing; (2) Based on the local
house-to-income ratio, affordable housing intends to fulfill the dwelling needs of eligible households
at a sufficiently low cost; (3) Affordable housing pays attention to retaining sufficient housing units in
order to provide housing for future eligible households; (4) Subsidies for alternative housing provisions
should be maintained and renewed as long as restrictions are still in place [28,29].

The Chinese government provides affordable housing merely for low- to lower-middle-income
permanent residents/families that have been registered under the city resident system (hukou).
Therefore, one income level is enforced as the cut-off for verification of eligibility for affordable
housing. According to the Beijing Municipal Commission of Housing and Urban-Rural Development
(BMCHURD), an affordable housing applicant who is registered in the Beijing Municipal Resident
System for at least three years should be earning less than 60,000 RMB annually, and should possess no
more than 480,000 RMB in assets. Moreover, the average of the applicant’s living area in a household
has to be less than 10 square meters [30-32]. Although these requirements may be adjusted based on the
situations of metropolitan areas in China, income, assets, and living area are the major standards [33].

2.2. Benefits of Affordable Housing

Affordable housing programs have benefited local residents and regional social sustainability.
Local residents are able to fulfill their dwelling needs with acceptable housing expenses, and the
community is able to gain more resources and attract more people to live and invest. These vital
benefits are as follows:

2.2.1. Fiscal and Economic Benefits

Fiscal and economic benefits of affordable housing programs are the main concerns of citizens
because they are related to the cost for taxpayers. In most cases, public managers try to persuade
taxpayers of the fiscal and economic benefits of affordable housing programs through a cost-benefit
analysis of such programs [31]. Job-creation and sales taxes are the most common fiscal and economic
benefits. For example, the National Association of Home Builders (NAHB) estimates that more
than 120 jobs will be created, on average, during a project’s construction of 100 affordable housing
units. The ripple effect is maintained long after the homes are occupied, that is, these new units can
support as many as 30 new jobs in a wide array of industries, including retail, healthcare, and local
government [34].

Moreover, affordable rent and mortgage payments can increase residual income of households,
and citizens are able to increase their purchasing power after meeting necessary housing costs. Thus,
local businesses are more likely to gain from increased sales as a result of the availability of affordable
housing [35]. Instead of adding costs to the taxpayer, affordable housing actually saves taxpayer money
by reducing demand for other expensive government services, including settlement of homeless, health
and other programs. However, some are still unsatisfied with the outcome of affordable housing
programs because they think they do not benefit from those programs. For example, one major concern
is about the increasing tax burden [36].

2.2.2. Social Welfare Benefits

Affordable housing has the function of social sustainability. Affordable housing not only can
enhance positive education related outcomes by reducing the need to relocate for unprivileged
households, but also can improve resident health by reducing exposure to environmental hazards and
the need for more resources to pay for health expenses and food [25]. Affordable housing can help
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stabilize families with reasonable costs of dwelling, avoiding the disruption of children’s education,
the interruption of a child’s learning environment, and a sense of impermanence in life [37].

Well-constructed and well-maintained affordable housing can reduce health problems associated
with poor-quality housing. Families are usually forced to live in substandard housing when they have
few affordable housing options. These substandard units are more likely to put residents at risk of
lead poisoning, asthma, and accidental injury [38]. Based on a survey of 2012 household expenditures,
it was found that low-income households that spend more than half of their income on housing costs
spend less on food and healthcare due to the severity of the housing-cost burden when compared to
similar families spending 30 percent or less of their income on housing [39]. In addition, families suffer
from insufficient resources for other essential needs, such as food and healthcare, if they have to pay
excessive amounts of income for housing. Access to affordable housing, therefore, can enable families
alleviate family spending [35,40].

2.2.3. Integration and Equity Benefits

It is well known that affordable housing developed along with social and economic inclusivity can
seamlessly integrate lower-income residents into their neighborhood and the broader community [12].
Affordable housing located in integrated communities can be a platform for improving quality of life
and creating neighborhoods of opportunity, by increasing sustainability in communities through strong
infrastructure and green development, supporting partnerships with residents to create inclusive
and equitable planning and development, and last but not the least, encouraging collaboration to
address the integrated, complex needs of community members [19]. Furthermore, these integration
benefits can ultimately lead to the achievement of equity, as those benefits provide an opportunity
with lower- income and underprivileged groups to have a say in the sustainable development of the
communities in which they live.

2.3. Challenges of Affordable Housing

There are still some significant challenges and barriers to the sustainable development of
affordable housing. Land supply is one main issue that needs to be solved before planning the
provisions for affordable housing [41]. Housing development is mainly influenced by land use and
planning, and many cities in the process of rapid urbanization are struggling to balance the supply
of large land parcels to affordable housing development and city renewal and gentrification. Due to
budgetary cutbacks and stringent requirements of governmental regulations, budget restriction is
viewed as a major challenge to the further promotion of affordable housing. When there are only
limited public funds in enhancing projects related to affordable housing, public managers are unable
to sustain and serve residents’ needs for dwellings at affordable costs.

There are multiple obstacles to the creation of affordable housing, such as conflicts between
public and private sectors, cost control, lack of building experience and capacity, and regulation
specifications [11,19]. While some huge strides have been made in promoting affordable housing
and reducing housing costs for underprivileged families, there are still a variety of risks and local
concerns related to cost-benefit arguments for these enormous projects, such as segregation and issues
of criminality when lower-income families move into local communities [18].

3. Development of Affordable Housing Policies in China

The housing market had not grown well in China’s urban areas in the 1990s. Housing was
considered to be one of the urban welfare issues, and was allocated by government institutions and
state-owned enterprises in major cities [33]. Thus, residents in urban areas could live in houses
assigned by public officials for free or with nominal rents, the cost of which was defined according to
the standard of the resident’s work status [42].

With the market-oriented reforms and the failure of the publicly-allocated housing system,
the State Council of China issued the Decision on Deepening the Urban Housing Reform in 1994
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to build a comprehensive framework for housing reform as well as a housing market. Moreover,
two affordable housing programs were introduced in the Decision: The Economic and Comfortable
Housing (ECH) program and The Housing Provident Fund (HPF). The ECH program was designed
to provide housing for low- to lower-middle-income households by limiting the prices of affordable
housing projects. The HPF program was established to combine both social savings and private savings
for potential home buyers [20]. These supply-side and demand-side programs aimed at establishing
a viable housing market in which households could purchase houses from the property market [30].
In essence, this was the first time affordable housing policy was written into official documents of the
Chinese government.

To enhance the role of local government in service delivery of affordable housing, a string of
decentralized guidelines that considered local conditions were adopted for the implementation of
affordable housing programs. For example, the ECH program, the HPF program, and the Cheap Rental
Housing (CRH) program were established for the extreme-low- and low-income groups. However,
affordability remained a problem for the majority; what was worse, this led to social instability
and political problems. Therefore, the State Council of China issued the Notification and Opinions
on Adjusting the Housing Supply Structure as well as Stabilizing Housing Prices, which included
“Six Property Control Policies” in 2006. The purpose was to involve the 70/90 Principle and the
Limited Priced Housing Policy (LPHP) as complements to the ECH program. The 70/90 Principle
stipulated that at least 70 percent of the units of all new housing construction projects should not be
larger than 90 square meters.

The LPHP specified that ECH project developers should earn no more than 3 percent marginal
profits to ensure that discounted prices (usually half) will be offered [43]. These initiatives resulted in
three above-mentioned programs of affordable housing policy, which are the ECH program, the HPF
Program, and the CRH program. Since 2013, there has been a major shift in affordable housing
policies. Several major cities, including Beijing, Guangzhou, and Shenzhen, stopped developing new
ECH projects in compliance with the announcement of the Ministry of Housing and Urban-Rural
Development (MOHURD). In the meantime, the Public Rental Housing was enforced as the new form
of affordable housing program, in combination with the existing CRH program.

4. Data and Methodology

This research utilizes a systematic analysis of three cities over 11 years (2000-2010), with an
emphasis on comparing general and distinctive characteristics of affordable housing programs in those
three cities. As noted above, data were gathered from the China Real Estate Statistics Yearbook [22]
and China Statistical Yearbook [23]. A series of variables is included in the comparative analysis,
including the absolute amount of investment in housing and affordable housing projects and several
ratio indicators that manifest more accurate trends or opportunities for investment.

5. Case Study
5.1. Beijing City

Beijing is the capital city of China, which is one the most industrial, densely-populated
metropolises in China. More than 19 million people reside in the city, including almost 12 million
permanent residents registered in the Hukou system and 7 million migrant residents [44]. In addition
to an attractive city for migrants and entrepreneurs, the Beijing Municipal Government seeks to offer
affordable housing and fulfills the dwelling needs of local residents [45]. However, residents in Beijing
face severe housing affordability problems due to the highest housing prices and the most rapid rate
of price inflation. As a result, the Beijing Municipal Government has been criticized in that it fails to
regulate exponential price inflation.

To cope with housing issues and follow the housing guidelines made by the central government,
the Beijing Municipal Government has enforced a series of implementation plans. First, the land parcels
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for building affordable housing are granted administratively by the local government to developers
without any charge [46]. The land, of course, has to be used for the development of affordable housing
units. The price of affordable housing in Beijing is set as the cost of development, plus taxes and
a 3 percent profit cap for developers. The regulated price also has to be endorsed by the municipal
government based on the specifics of the housing development project and its location. Variations in
housing prices are based upon the floor level and orientation; however, adjustments cannot exceed
3 percent and the sum of charges for the whole building must remain the same [3]. In contrast to full
ownership of market-priced housing, limitations are placed on the ownership of affordable housing.
Municipal governments also set up fixed prices for property management, which are much lower than
that for market-priced housing.

In terms of the investment during the last 12 years in Beijing, the annual investment continuously
increased for the first several years from 1999 to 2004, and then decreased for the following four
years from 2005 to 2008. While there was a sudden increase in investment in 2009, the investment
in Beijing sharply shrank by over 20 percent in 2010. The investment trends mainly indicate the
response to the shifts in central government guidelines. A further look at affordable housing in
Beijing shows that the size of affordable housing units is not limited in Beijing. Since the supply of
land is constrained by the municipal authority, the number of housing units is lower when they are
unnecessarily large [45]. On the one hand, these large units cause unaffordability in the total price for
eligible groups; on the other hand, oversized units lead to insufficient numbers in the provision of
affordable housing. In addition, numerous approved applicants do not belong to the targeted groups
due to ambiguous income limitations for eligible households. As a result, many people at higher
levels of income are able to obtain affordable housing because of the lack of a reliable system for
differentiating the rich from the poor [47].

5.2. Tianjin City

Tianjin is one of the four directly-controlled municipalities in China under direct administration
of the central government. Located in northern coastal China and close to the capital Beijing, this city
also has a high population density (over 15 million people), ranking fourth in China after Chongging,
Shanghai, and Beijing. The affordability index of the city indicates that the city has a severe housing
affordability problem, but such problem lacks sufficient investigation.

To decrease the housing affordability gap among local residents, the Tianjin Municipal
Government has invested around 20 billion RMB and provided 1000 hectares of land to ensure
provision of affordable housing. By the end of 2010, the coverage of affordable housing had reached
20 percent of the total housing sector in the city, which was the policy goal of state guidelines from
the central government in the 12th Five-Year Plan (2011-2015). By 2010, the municipal government
had constructed more than 24 million square meters of new affordable housing and provided, overall,
410,000 eligible households. These achievements were mainly derived from its long-term strategy
of planning, construction and maintenance management, not from the mere focus on the scale of
construction. Moreover, the municipal government in Tianjin was one of the pioneers that established
schemes of affordable housing and specified income criteria and other eligibility thresholds.

In addition, public participation in the allocation process is the main characteristic of the affordable
housing provisions. Local representatives and public notaries are involved in the process of housing
allocation quarterly. Based on the features of investment in affordable housing in Tianjin, the total
public funding resources have been mainly increased over the last decades, except for 2004 and
2005. Because of the state policy shift towards promoting the housing market boom, the amount of
investment has risen exponentially since 2007, even though other cities are still reluctant to further
enhance their funding of affordable housing. Given the sufficiency of resources poured into affordable
housing development, the coverage has been significant expanded (over 20 percent), and assists a great
number of lower-income families in fulfilling their housing needs.
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Overall, there are two main issues regarding affordable housing provisions in Tianjin. First,
the municipal government needs to fix current housing units. Second, location selection and
concentration is another challenge in Tianjin. A majority of the existing affordable housing units
are located in suburban or developing areas with substandard transportation and public services.
Additionally, concentration is much more likely to cause segregation and other social problems, such
as high crime rates of criminality and low rates of business investment.

5.3. Guangzhou City

Guangzhou is the capital city of Guangdong (Canton) Province and one of the five
highly-developed National Central Cities. Along with its long history as a business and financial center
in southern China, Guangzhou has been one of the most-developed cities in China since the economic
reform of the late 1970s. At present, the permanent population living in Guangzhou is approximately
8.5 million, plus more than four million immigrants unregistered as permanent residents. According to
the 2010 Census, more than 60 percent of the population lives in the central districts and over 26 percent
resides in new districts, implying that over 11 million people are living in this metropolitan area.

Based upon the evidence of the 2012 China Household Financial Survey conducted by the
Survey and Research Center, the national average rate of house-ownership is 80 percent. However,
despite its economic development, the average rate of house-ownership in Guangzhou is 72.8 percent.
This house-ownership ratio excludes the over four million non-permanent inhabitants.

Furthermore, Guangzhou is a pilot city for housing reform and affordable housing innovation,
having consistently implemented new housing policies during the past two decades. The development
of affordable housing in Guangzhou has some additional requirements, however, such as floor areas
restricted to 60—-65 Square Meters, a profit cap for developers (3 percent), land provision, and an
income threshold for applicants. None of these units are permitted to be rented out in the market, or
allowed to be part of any market transaction for five years after execution of the purchase contract.
Even after the five-year constraint expired, the municipal government has the prior right to repurchase
the units should applicants want to sell, and applicants who sold their units are required to pay a “land
revenues” tax to obtain the full ownership of the properties for the transaction.

Although Guangzhou has been a pioneer city promoting affordable housing, investment was
extremely low all through the 12 years. Even though the amount has continued increasing since 2008,
the total investment was a mere sixth of that in Tianjin and less than one half of investment in Beijing.
As a result of insufficient funding resources, the coverage of affordable housing in Guangzhou remains
too limited to benefit a great number of residents. In addition to funding issues, land supply is far from
sufficient for affordable housing development in this city. Despite the state having issued a mandatory
notification, the municipal government remains unlikely to promote its affordable housing projects
and enhance the provision.

6. A Comparative Analysis of the Three Cities

6.1. Major Charactersitics and Effects of Three Cities” Affordable Housing Policies

This research identifies the features of affordable housing in these major Chinese cities and
evaluates the outputs of sustainable development, mainly in terms of housing issues. In all three
cases, key factors include sufficient investment, long term strategies and public participation with
consideration for local housing needs along with the central guidelines to advance their agenda
(Table 1).

The presence of a comprehensive strategy in housing policy is the main prerequisite for ensuring
sustainable development in affordable housing policy. The Tianjin Municipal Government establishes
its overall long term plans for planning and maintenance management in affordable housing,
which offer clear blueprints and main objectives in the development of affordable housing provision to
both local authorities and residents in the city.
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Table 1. A Comparative Analysis of the Three Cities.

8 of 16

Beijing Tianjin Guangzhou
Response to Central
Government Guidelines Strong Strong Weak
Cond?seratlon for Local Weak Strong Weak
Housing Needs
. . . No, and no significant
Overall Strategy No, merely response to Yes, 1nclu.d ing planning, action on affordable
central guidelines construction, management . .
housing promotion
Shifting profoundly Shifting acgcorfhng to - .
. central guidelines, Insufficient; investment at
Investment in response to

central guidelines

but with consideration of
local housing needs

very low level

Public participation

No real participation
in housing policy

Participation in
housing allocation

No participation

Land Supply

Striving to provide
sufficient land

Sufficient but mostly in
remote areas

Lack of land parcels
provided

Unit Management

Oversized units

Oversized units

Housing units specified

Funding Resources

Public funding, unstable

Multiple funding platforms
established, but mainly from

Insufficient public funding

budgeting sources public funding

Based on these strategies, it is possible to further enforce specific programs in order to accomplish
this mission, and to effectively evaluate the policy outputs and then modify implementation plans
to comply with the established goals. The long-term strategies are not a series of documents that
are published as circulation papers, but a volume of listed policy expectations and agendas aiming
to examine ultimate outcomes. Without this long-term strategy, affordable housing policies are still
subordinated to local economic policy, which merely aims to promote local gross domestic product
(GDP), rather than being established as major projects for the enhancement of social justice.

Decreasing uncertainty of funding sources is the main issue to ensure affordable housing
development, which implies that municipal authorities must place an prior emphasis on the
implementation of affordable housing policies [24]. This is also one of the major measures that
evaluate the incentives and performance of local governments on housing issues. Affordable housing
development is well-known for its chronically slow construction, high cost and maintenance, large
volume of investment in public facilities and infrastructure, and long-term capital turnover [21]. Thus,
it is a huge challenge for local governments to maintain stable and sufficient public spending on these
projects as well as to reduce their revenues from land transactions. Moreover, compared to the public
budget, funding source initiatives are the more optimal option for municipal authorities to amplify
their funding pools in affordable housing, even though this is still the preliminary phase of attracting
social funding in China [17]. As the case of Tianjin City demonstrates, local governments that are in
charge of their funding platform ought to take further advantage of resources to promote affordable
housing construction and provision.

Two common issues are revealed among the three cities: land supply and location, and housing
unit regulations. In policy documents, all affordable housing construction has established criteria for
maisonettes; however, these rules have a low effectiveness in implementation. The number of larger
units has been decreasing because of developers’ pursuit of profit. As larger maisonettes are more
likely to decrease costs of construction and increase the value of each unit, developers of housing
construction prefer to build huge buildings to generate higher profits. In addition, these three cities
confront the dilemma related to land scarcity. To maintain their revenues intact, they have employed
various approaches. Main options are reducing land supply for affordable housing and developing
housing projects located in remote and less prosperous areas to retain the high value land in the
inner city.
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Finally, the comparison between these three cities identifies that citizen participation in the
planning process of housing policy is viewed as an effective way to ascertain efficiency and equity.
In addition to building up a “smart system” to verify whether or not the criteria are met by each
application online, Tianjin has established an oversight mechanism for the process of housing
allocation, and has made personal income information of eligible applicants available for public
supervision. This participation may lead to an increase in trust between residents and city officials as
their participation in oversight manifests a communal responsibility for sustainable development of
affordable housing in the city. Moreover, citizen participation mechanisms encourage local residents to
pay further attention to housing issues so as to strengthen the relations between local government and
different inhabitant groups [48].

In light of the comparative analysis of the three cases, we are able to indicate the main features
that have tremendous impacts on sustainable development in affordable housing policies. Affordable
housing policies are still new in the Chinese housing sector. Based on the experience and lessons
we learned from these three cases, further policy implications are needed to fulfill the purpose of
improving policy effectiveness. As indicated by the results and analyses discussed above, strategies that
involve the entire process of planning and implementing of affordable housing, public participation,
and funding initiatives at local level are offered as the main clues to sustainably benefit unprivileged
residents and lower their unaffordable housing costs in major Chinese cities during the rapid process
of economic development and urbanization.

6.2. The Comparison of Three Cities” Demographic and Economic Features

The demographic and economic features of these cities during recent decades have similar
characteristics. In Table 2, the population densities of the three cities are high, with more than ten
thousand people per square mile. Tianjin is a special case because the Binhai New Area is a new
semi-provincial district established in 2009. Even with the variations in the population of these cities,
it is worth noting that the high population density would probably play a huge role in the demand
for housing, including affordable housing. Household size in these cities is also similar. Families
with two to three members represent the majority household size. With respect to housing price and
housing affordability index, high prices of housing exert significant negative impacts on the housing
affordability of local residents. Since housing prices in these cities are more than $270 per square
foot, housing is severely unaffordable (housing affordability index > 5) for their population relative to
household income. Hence, despite high economic development in these cities and the high income
of their dwellers, it is believed that the three cities have high population density and severe housing
affordability problems.

In Table 2, the household income is the average household income in the selected areas, and
housing price in this table is the average housing price in each of the three cities. There are two reasons
we use the average values to demonstrate the housing affordability crisis in this paper. First and
foremost, the data source from China Real Estate Statistics Yearbook in China is based on a mean
calculation rather than median values, and we don’t have any data sources that reflect median values
of housing prices and household income in accessible datasets. This is one of the main reasons we use
the mean values to indicate housing affordability in China. A second reason is based on our review of
the 10t"~13% Annual Demographia International Housing Affordability Survey: 2014-2017 [49-52],
which discusses the data-collection differences between Asian countries, especially those in East Asia,
and Western countries.

In East Asian countries, publicly-used data is preferred in typical approaches rather than median
values. The Housing Affordability Survey supports this argument and compares the index with other
countries all around the world. For example, Japan and Hong Kong are also selected as survey cases
in the collected list. Based on the discussion in the Survey, we can use the average values of housing
prices and household income to show the housing affordability index as well, because we use both
of the average values, although there are some outliers that impact the value calculation. However,
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when we have both average values together and make a division, the outliers will be offset and the
index will still show the essential picture, as we expect.

Table 2. Demographic and Economic Features of the Three Cities.

Population Density Household  Housing Price  Household Housing

City (People/Square Mile) Size ($/Square Foot) Income ($)  Affordability
Beijing 23,210 2.9 272 28,500 13.9
Tianjin (including
Binhai New Area) 8213 2.8 181 23,232 8.4
Guangzhou 14,075 3.2 270 29,000 9.2

Sources: China Real Estate Statistics Yearbook, 10"-13% Annual Demographia International Housing Affordability
Survey: 2014-2017 [49-52]; Note: Since housing prices and household income in China’s cities are illustrated in
RMB currency, it is necessary to change the amounts into U.S. Dollars. The exchange rate between RMB and the
U.S. Dollars has significantly changed during recent decades. The amount in this table utilized the current exchange
rate to convert the housing price and household income into U.S. Dollars for easy and efficient comparison.

Specifically, it is much easier to illustrate the housing affordability problems through the housing
price-to-income ratio. Housing-Price to Income (HPI), Affordable Housing Investment (AHI) and
Rations of Affordable Housing (RAH) are the main indicators used to compare the outcome of housing
policy and development. Figures 1-3 show those indicators in Beijing, Guangzhou, and Tianjin.
HPI assumes that housing price to income is the elementary affordability measure for housing in
some selected areas at the city, regional, or national levels. The ratio is calculated by the forum,
which indicates the ratio of mean house prices to average of familial disposable income. If the HPI
is high, the individuals of the given area will find it difficult to buy a house. AHI is the absolute
investment amount in affordable housing. This is one popular way to check government investment
on affordable housing, as the main resources for affordable housing development are derived from
public budgeting in China. Hence, the higher the AHI, the higher the investment in affordable housing.
RAH is the proportion in the total housing provision represented by affordable housing (Lines 440-441).
This ratio indicates to the selected municipal governments whether to pay more attention to affordable
housing development or to promote a real estate boom. Thus, the higher the RAH, the higher the
priority placed by local government on affordable housing projects.

As mentioned above, a higher HPI means more dramatic inflation of housing prices, which implies
more, and more severe, housing affordability problems in the selected areas. The local government has
to enforce some interventions to regulate housing-price inflation and maintain sustainable development
in the area. AHI is the measurement of absolute amount of affordable housing investment, more AHI
implies more attention has been paid by the local government. RAH is a ratio not only focusing on
amount of investment in affordable housing but also taking total housing provision (entire housing
market) into account. So, this ratio can further imply the housing policy and priority in the city in
addition to the absolute amount [53].

Based on literature from a series of housing studies, HPI is one of the main indices evaluating
housing-price inflation and housing affordability, rather than marketization. In this sense, changes
in HPI imply the severity of the housing affordability problem in the selected areas. Evaluating the
market orientation entails other measurements such as market transactions, and establishment of
property rights.

To some extent, more investment in affordable housing would be an effective way to control the
inflation of housing price, as affordable housing units are able to fulfill the needs of local residents
who cannot afford the market-price housing. However, there is no statistically-significant relationship
between HPI and AHI based on the data we collected. This is because the HPI keeps increasing
(by a different percentage) even though the AHI increased. If we could verify more variables to
build up a model to explain the change of HPI and AHI, a future article could focus on developing
a measurement for housing affordability.
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According to Figure 1, all of the three cities have experienced severe housing affordability
problems in the first decades of the 21th century. The price-to-income ratios of the three cities are over
five and the trends of these ratios have increased overall. Surprisingly, Beijing had the highest ratio
among the three cities, with a housing-price-to-income ratio of over 11.

Moreover, the shapes of this figure in these Chinese cities reveal interesting features of housing
prices and household income. Before 2004, housing-price-to-income ratio kept declining even though
housing prices in Chinese cities increased. This demonstrates that household income grew faster than
the inflation of housing prices in the Chinese metropolitan areas over the first several years. However,
this situation shifted after 2005. Housing prices experienced exponential inflation from 2005 to 2010 in
China, although the growth of household income in these Chinese cities obtained a relatively smooth
increasing trend. Based on the indications of Figure 1, the price-to-income ratio in the three Chinese
cities has maintained an increase since 2005, and housing prices experienced exponential inflation from
2005 to 2010 in China. Although the ratio slightly declined at the beginning of the 2008 global financial
crisis, housing prices returned to inflation the following year and continued to inflate dramatically
after 2010, making the ratios higher than those before the global financial crisis.

14
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Figure 1. Housing-Price-to-Income Ratio of the Three Cities.

As mentioned above, the three cities have experienced severe housing affordability problems
because of housing-price inflation. The municipal governments in these cities paid more attention to
developing affordable housing units in order to provide local dwellers with more affordable (decent)
housing. Figure 2 shows that, except for Beijing, the cities have increased investment in affordable
housing. Beijing, which placed considerable emphasis on affordable housing in the first few years,
experienced three major shifts in the development of its affordable housing projects. The city kept
enhancing the projects from 2000 to 2003, whereas a major downturn was experienced after 2004.
The downward trend continued until 2007. Consequently, the Beijing Municipal Government restarted
its agenda to promote affordable housing. However, this promotion did not last long and a third
downturn happened in 2010. On the other hand, Tianjin experienced continuous growth in affordable
housing investment. Compared to Beijing and Tianjin, Guangzhou intended to maintain its investment
in affordable housing programs along with gradual increases. However, the amount of investment
in Guangzhou was much lower than those in Beijing and Tianjin, despite a similar population size
(Beijing: 20 Million, Tianjin: 15 Million; Guangzhou: 18 Million).
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Figure 2. Affordable Housing Investment.

A further indication of the effectiveness of affordable housing policies and programs in these
three cities in China can be cited. This is the amount of affordable housing as a proportion of the
total housing provision. Based on Figure 3, the proportion of affordable housing in the Beijing and
Tianjin local housing markets decreased. In the beginning of the 21st century, the Beijing Municipal
Government promoted affordable housing programs and increased the production of new affordable
housing to more than 10 percent of total new housing. However, the proportion decreased to less than
5 percent in 2010 along with the decline in affordable housing investment. Even though the proportion
of affordable housing of Tianjin remained the highest among the three Chinese cities, it dropped
from 30 percent to approximately 20 percent. Generally speaking, affordable housing development in
Beijing and Tianjin gradually decreased compared to market-rate housing investment.

The development of affordable housing in Guangzhou increased slightly between 2009 and 2010,
although the proportion remained less than 5 percent of total housing. If the trend over the entire
ten years is taken into account, the investment in affordable housing by the Guangzhou Municipal
Government was no higher than 5 percent of the total residential housing investment. It is worthwhile
to note that in general, Guangzhou placed minimal emphasis on affordable housing development and
invested a limited amount in related programs or projects.

40
35
30
25
20 —o—Beijing

15 Guangzhou

10 ——Tianjin
5 5

0 T T T T T T T T T

5 D PP PO
FFLFFLSLS &P
S S S SO S S S

S
S
>

Figure 3. Ratios of Affordable Housing.

7. Discussion and Conclusion

Based on the above analysis, we conclude that housing affordability problems are closely
correlated to household income and housing prices. The relationship has been indicated in the
previous section on housing affordability measurements. For these three Chinese cities, housing-price
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inflation has exerted a significant negative impact on housing-affordability issues. This is particularly
true for these three cities, when the boom of the housing market caused substantial inflation of housing
prices since 2006.

In terms of the definition of housing affordability, all of these cities” policy documents expressed
“affordability” mainly based on income standards and assets level. This “absolute value” measurement
has restricted the coverage of their affordable housing to low-income households as the sole target
group [54]. However, migrants, young workers, and the “sandwich class” are barely mentioned in local
affordable housing policies, nor the people with special housing needs such as the elderly population
and people with disabilities has been mentioned [47]. This biased affordability measurement and
discriminatory housing policy excludes a number of underprivileged groups who also encounter the
pressure of affording housing and are in urgent need of affordable housing. To achieve the goals
of affordable housing and sustainable development, the municipal administration and urban policy
should note that the coverage of the policies ought to improve housing situations for most local
residents who experience housing affordability problems [55].

In addition, the consistency of affordable housing provision is of crucial importance in dealing
with housing affordability problems despite the severe situation in relation to affordability of housing.
Based on the investigation of the eleven-year trends of the three cities, the main problems of affordable
housing policies in Chinese cities have apparently been dealt with a series of short-term programs, such
as the Economic and Comfortable Housing (ECH), and The Housing Provident Fund (HPF), and Cheap
Rental Housing (CRH) programs, in order to enhance economic growth [40]. Thus, the investment in
affordable housing projects has shifted significantly owing to changes in the economy [56].

Due to the huge financial burden incurred with the promotion of affordable housing programs,
many local governments become reluctant to exert effort to develop affordable housing in the long run.
Almost all of the funding for affordable housing projects comes from local governments, while there is
barely any essential financial support from the Chinese central government [31]. Local fundraising
innovations for affordable housing, despite being discussed frequently on social media, are still
underdeveloped and considered a “forbidden zone” in housing projects. Thus, it would be a huge
challenge to maintain such tremendous scale and investment in affordable housing developments to
ensure the sustainable development of Chinese cities in the coming decades.

Because the development of affordable housing is a string of huge and long-lasting projects in
metropolitan areas, the collaboration between public agencies and NPOs or civic groups is critically
important. In China, there is only one housing security (reform) department in charge of affordable
housing construction, maintenance, and allocation. This public authority is merely an office or branch
within the municipal bureau of Housing and Urban-Rural Development (HURD), which is tasked with
tackling the development issues of affordable housing as well as those of market-rate housing [57].
Thus, housing security (reform) departments are not authorized to hold any public hearings or
even forums to discuss affordable housing issues with different stakeholders or third-party groups,
but are supervised by HURD and follow orders. This aggravates the problem due to insufficient
responsiveness to the needs of residents and implementation of policies.
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