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ABSTRACT: The quality dimension of the urban living space was addressed much earlier abroad; nevertheless, it has
not been studied in the Chinese academia up to date, as evidenced by the limited research literature. Through recourse to
Rich BOYER's nine-factor theory, this study attempted to evaluate and rank 31 target cities, by using the data from the
China Statistical Yearbook 2002. Our research results show that the quality of a city’s living space is in positive correla-
tion with its size, and that there will be changing demands for the quality of the urban living space as a result of future so-
cial, economic, sci-tech, cultural and educational developments, combined with the improvement of the overall quality of
urban residents. Previous research was focused on the quality of food, housing, education, transportation and entertain-
ment. However, with the development of the knowledge-economy, such factors as information accessibility, green envi-
ronment, and air quality, will be major considerations in the quality evaluation of the urban living space.
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1INTRODUCTION

The term "living quality”" was put forward by American
economist J K CALBRITH in his book The A ffluent So-
ciety in 1958 (PAN, 1994). However, R C WADE, an
American sociologist, is generally considered the first
scholar to deal with "the quality of urban living space" as
a specialized area of inquiry, as evidenced by his publi-
cation in 1967, known as Urban Life in America (WANG
Xu, 2000). Earlier relevant research may be divided into
four stages: 1) budding (the early 20th century—1950s),
which was featured by a rising concern about the quality
ofurban living environment; 2) theorization (1950s—
1960s), which placed emphasis on theoretical research;
3) applied research (1970s—1980s), which was intended
to establish an evaluation system and determine its valid-
ity and reliability; and 4) predication (1980s—present),
which focused on quality predications of the urban living
environment based on applied research findings. Up to
date, overseas research on the quality of urban living
space has shifted its perspective from an evaluation and
prediction of eco-spatial factors to an evaluation and
analysis of socio-spatial and even ecological factors.

Such research findings have largely contributed to the es-
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tablishment of a human-centered evaluation mechanism,
thus bringing a brand-new perspective to the study of the
issue under discussion(WANG Xu, 2000; WANG, 2002;
SUN and WANG, 2002).

The Chinese research on the quality of urban living
space dates back to the 1990s. Up until now, much re-
search has been focused on theoretical and general dis-
cussions of the issue within the purview of our inquiry
depending on the system theory, and the ecological theo-
ry and the theory of sustainable development. Applied
and specific studies are relatively scanty. There are no re-
search findings about the quality of the living environm-
ent of the 31 Chinese provincial capitals (WANG Xing-
zhong, 2000; LIU, 1996). This paper makes recourse to
overseas research results and makes a preliminary at-
tempt to deal with the issue so as to provide the scientific
basis for the Government to make decisions concerning
the improvement of the urban living environment.

2METHOD
2.1 Establishing Evaluation System

Up to date, the academia has set up an evaluation sys-
tem, which is basically made up of two sets of in-
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dexes: subjective and objective. Typical examples of ob-
jective indexes include PQLI (the physical quality of
life index) and HDI (the human developmental index).
These sets of indexes are socio-economically rather
than socio-spatially driven; therefore, they are evident-
ly inadequate for an overall quality evaluation of the
urban living space. In contrast, subjective indexes are
characteristically human-centered, and they are gener-
ally used for a quality evaluation of the living space
in terms of resident satisfaction (sense of happiness).

Over the past twenty years since China’s reform and
opening-up, the living level of urban residents has im-
proved steadily (Table 1). Nevertheless, most Chinese
provincial capitals as a whole are only equivalent to its
American counterparts of the 1980s in terms of life
quality, let alone small and medium-sized ones.

Table 1 Per-capita consumption expenditures
in Chinese cities (%)

Food Housing Education Transporta- Leisure and en-

tion tertainment
1985 5224 4.79 3.86 2.14 431
1990  54.25 6.98 433 1.20 6.79%*
1995 50.09 8.02 4.61 5.18 4.75
2000  39.44 11.31 7.08 8.54 6.32
2001 37.68 10.35 8.21 10.38 6.75
Note: * The datum is overhigh because of the consumer emula-
tion in 1990

Sources: National Bureau of Statistics of China, 1991,

1996,2001 and 2002

1986,

In the 1980s, American urban socio-geographer Rich
BOYER made a comprehensive evaluation of the social
life quality of 333 American cities on both macro and
micro levels by using the nine-factor system, which ex-
erted an important influence on the research community
in the world. Based on his research findings, we have set
up an evaluative index system (Fig. 1) for evaluating the
living-space quality of Chinese provincial capitals. The
indexes were selected in terms of typicality, availability
and temporality, and the collections of data used were
taken from relevant statistical yearbooks (National Bu-
reau of Statistics of China, 2002a, 2002b, 2002¢, 2002d;
China National Tourism Administration, 2002; Central
Commission for Overall Administration of Public Secu-
rity, 2002).

2.2 Selection of Secondary Indexes

On the basis of the nine primary factors proposed by
Rich BOYER, we have selected one to three indexes,
which are of maximum relevance to the primary factor
with reference to the data from the releyvant statistical

yearbooks 2002 (Fig. 1). The following notes are for fur-
ther interpretations:

(1) The rates of death and divorce hereof are quoted
from the results of the Sth national population census of
the year 2000. They are somewhat different from the da-
taof 2002, however, the source of data used for this
study is the most authoritative.

(2) In consideration of what means of transportation is
easily accessible to urban residents, three indexes are
specified under the transportation heading: road area per
capita, numbers of buses and trolleys per 10000 persons,
and the number of year-end taxis.

(3) The rate of divorce and the number of criminal of-
fenses handled are secondary indexes under the heading
of social security, the latter of which can best indicate the
level of social security in a given city. The July 2002 edi-
tion of China Statistical Yearbook on Social Security,
from which the data are drawn, is the latest and most au-
thoritative source of information. In spite of the marginal
difference between the data used and the social reality in
2001, they are still a fairly objective indication of the lev-
el of social security in each target provincial capital.

(4) It is difficult to specify secondary indexes under
the heading of access to art, because uniform sets of data
are hard to obtain from the target cities as a reflection of
their artistic levels. Therefore, we only referred to the
yearbooks for galleries, showplaces, museums, and artis-
tic green coverage as two sets of secondary indexes.
Slight differences may exist in the former set of indexes.

(5) As far as a few cities are concerned, data are not
available as secondary indexes. They are statistically la-
beled as "Not Available".

2.3 Data Analysis
In evaluating and comparing the 31 target cities in terms
of life quality, we processed our collections of sec-
ondary-index data quantitatively. Each factor was as-
signed a certain weight value, and based on overseas re-
search experience, secondary indexes were equally wei-
ghed (HARTSHORN, 1992). Each weight value was de-
termined subjectively and objectively. We designed a
nine-factor questionnaire, and conducted a sampling sur-
vey of 1300 residents in Jinan, the capital city of Shan-
dong Province. We selected 1000 valid questionnaires for
the sake of statistical convenience, and worked out a de-
scending sequence of weight values by taking into ac-
count the effect of the nine factors on the quality of ur-
ban living space: 0.27, 0.16, 0.11, 0.06, 0.15, 0.08, 0.11,
0.04, 0.02.

The following two formulae were used for standard
processing of all the raw data as presented in Table 2 to
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Primary factor

Secondary index

Economic situation (x,) l

Jt Working population (x,,)

|

Housing (x,)

Housing space per capita (x,,)

Yearly salary (x,) ‘
Investment inreal estate (x,,) ‘

Health (x,)

Transportation (x,)

Number of hospital beds per 100000 persons (x;,)

Death rate (x,,)

Road area per capita (x,,) ‘

Factor Education level (x,)

Social security (x,)

I

Number of buses and trolleys per 10000 persons (x,,) ‘

Year-end number of taxis (x,,)

College students per 10000 persons (x,,)

Average expenditure on education (x,,)

Number of criminal offenses handled (x,,)

Divorce rate (x,,)

Annual average temperature (x,,)

Annual precipitation (x,,)

Climate (x,)

Number of theatres per 1X 10° persons (x,,)

Entertainment facilities (x,)

Access to art (x,)

(

INNNNEN

Per capita parkland & grassland (x,,)

Number of art galleries & museums (x,,)

Total amount of sunshine per year (x,,) |
Status and artistic green coverage (x,,) ]

Fig. 1 Evaluation system of living space quality in contemporary Chinese cities

eliminate dimensional effects. The results are shown in

Table 3.

’ (1

z (xi _56)2
s= | (2

n
In formula (1), (2), y; represents the standard value of
ith factor; «;, its original value, x its average value; s, its
standard deviation; and n, the number of samples or the
number of provincial capitals.
In evaluating and classifying the target Chinese provi-
ncial capitals in terms of the quality of the living envi-

ronment, we worked out a composite index. First, we

used the formula, R= z x;;-Q to calculate the prima-

=1
ry-factor evaluative index, where R represents the prima-
ry-factor evaluative index, x;, the secondary-index stan-
dard value, (), the primary-factor weight value, and n, the
number of secondary indexes. Second, we used the for-

mula, 7= Z w; -y, (=1, 2, ..., 31, m=9), to calculate the
j=1

composite evaluative index of the urban living-space

quality, where T; represents the total score of a given

provincial capital, w;, the primary-factor weight value,

v:;» the primary-factor standard value, and m, the number
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of primary factors. The results are shown in Table 4.

2.4 Analysis of Correlation between Quality of Urban
Living Environment and Primary Factors

The outcome of standard data processed is marked x;; in
Table 4, where i stands for the sample size, and j, the
number of primary factors or variables. Hence the cor-
relation coefficient (R) between the variables is mathe-
matically expressed as:

R=(ry)pn 3)
Zl, (‘xo(i _561' )(xo(j _';cj)

\/ 2 (%, _561')2 : Z:, (xaj _561' )2

a=1

LS, )

where n represents the number of primary factors (vari-
ables), x,; stands for the components in rows; x,, those

in lines, and p, the number of rows and lines in Table 5.
As indicated in the matrix, the numbers of rows and
lines are equal.

As shown in Table 5, there are different levels of cor-
relation between the quality of the urban living space
and the evaluative factors, either positive or negative.
The quality of the urban living space is most highly cor-
related with the economic situation x,, which is under-
stood to be of the strongest influence on the quality of
urban life. In contrast, the quality of urban life is most
loosely related to social security xs, which evidently has
the least effect on the quality of urban life.

In view of the correlation coefficients between the
nine primary factors and the quality of urban life, posi-
tive and negative coefficients are offset in the process of
calculation. As a result, it is concluded that economic
situation (x,), housing (x,) and educational level (xs)

. . X, 2, s
account for a cumulative ratior r=——,———

2 x;
=1

, n=9) of

Table 4 Rank of the target Chinese provincial capitals in terms of composite index scores in 2001

Primary factor

City Composite index (7))  Rank
X X2 X3 X4 Xs X6 X7 Xs X9
Shanghai 6.064 0.632 —-0.055 0.347 11.846 -0.135 -0.149 -0.046 -0.030 3.500 1
Beijing 5.107 0.772 0.185 0.292 10.994  -0.087 0.005 0.060 0.006 3.185 2
Guangzhou 1.084 0.245 0.142 0.144 6.347  -0.086 0.430 0.158  -0.010 1.355 3
Tianjin 0.669 0.226  -0.051 0.040 4.999 0.047  -0.069 -0.043  -0.028 0.957 4
Fuzhou -0.523 0.226 0.127 0.038 4.135 0.019 0.137 -0.016 0.019 0.548 5
Nanjing 0.014 0.012  -0.188 0.054 3.373 -0.030 0.017 0.097 0.026 0.498 6
Hefei 0.985 -0.083 0.147 0.129 1.116 ~ -0.008  -0.014 0.022 0.085 0.444 7
Harbin 0.197 -0.100 0.674  -0.045 2.017  -0.158  -0.138 -0.041 -0.010 0.382 8
Hangzhou -0.036 0.010 -0.127 -0.101 2.369 -0.040 0.107 0.018 0.001 0.337 9
Shijiazhuang -0.473 0.011 0.135 0.023 1.674 0.033 -0.069 -0.040 0.016 0.135 10
Shenyang -0.199 -0.147  -0.006 0.029 1369  -0.168 -0.114 0.002  -0.034 0.103 11
Kunming -0.494 -0.046  -0.127 0.018 1435  -0.027 0.203 -0.009  -0.011 0.081 12
Zhengzhou -0.515 -0.063 0.071 —-0.044 1.535 -0.103 -0.052 -0.012 -0.004 0.072 13
Jinan -0.495 0.051  -0.067  -0.004 1.186  -0.017 0.027 -0.024  -0.001 0.045 14
Wuhan -0.051 -0.184  -0.151 -0.142 0.473 0.011 0.111 -0.027  -0.007 0.014 15
Chengdu -0.053 0213  -0.149  -0.088 0262  -0.124  -0.132 -0.044  -0.030 0.010 16
Lhasa - - -0.074 - - 0.163 -0.015 - -0.017 0.003 17
Urumgqi -0.036 -0.136 0.241 0.166 0.132  -0.166  -0.150 -0.063 0.036 -0.007 18
Changsha -0.648 -0.041  -0.060  -0.078 1.159 0.010 0.086 -0.016  —0.001 -0.009 19
Changchun 0.259 -0.071  -0242  -0.017 -0.871 0.191 0.031 -0.037 0.018 -0.082 20
Hohhot -0.930 -0.136 0.007 -0.162 1.168 0.078 —-0.100 -0.036 -0.180 -0.116 21
Haikou -0.884 0.044 0.147 0.132 -0.025 0.179 0.396 0.134 0.021 -0.148 22
Xian -0.296 -0366  -0.030 0.098 -0.125 0.019  -0.073 -0.039 0.050 -0.154 23
Lanzhou -0.889 -0.086 0.226 0.044 0.400 0.110  -0.071 -0.041 0.013 -0.164 24
Nanning -0.827 0.090 0.073 —-0.060 0.088 0.065 0.217 —-0.008 0.033 -0.190 25
Taiyuan -0.678 -0.103 0.136  -0.124 -0.249 0.049  -0.089 -0.021 -0.001 -0.236 26
Chongqing 0.502 -0.008  -0.318  -1.301 -1.646  -0.025 -0.104 -0.054 0.006 -0.241 27
Guiyang -0.894 -0.025  -0254  -0.118 0.122 0.009  -0.186 -0.032 0.009 -0.283 28
Nanchang —-0.884 -0.343 0.026 —-0.006 -0.244 0.062 0.168 -0.036 -0.003 -0.309 29
Yinchuan -1.173 -0.090 0.291 -0.029 -0.255 0.097  -0.034 0.127  -0.043 -0.331 30
Xining -1.081 -0.535 0.003  -0.071 -0.129 0.031  -0.165 0.009  -0.023 -0.417 31

Note: Errors may occur in the results because data are statistically, insufficient for the city,of Lhasa
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Table 5 Correlation analysis of the urban living environment and its primary factors
T X X5 X3 X4 Xs X6 X7 Xg Xo
T 1.0000
X1 0.9725 1.0000
X 0.8347 0.7934 1.0000
X3 0.1042 0.0443 -0.0327 1.0000
X4 0.4299 0.2981 0.2782 0.3704 1.0000
Xs 0.9502 0.8621 0.8233 0.1356 0.4873 1.0000
%6 -0.4131 -0.4013 -0.4427 -0.1737  -0.0204  -0.4204 1.0000
%7 0.0151 -0.1010 0.0367 0.0124 0.1767 0.0670 02862 1.0000
s 0.1578 0.1011 0.1801 0.1885 0.3562 0.2086 01322 05904  1.0000
% -0.0206 0.0046 0.0017 0.0466 00503  -0.0901  _0.0175 0.1879  0.0569  1.0000

90% in terms of their influence on the quality of urban
life. That is, currently, they are the three dominant fac-
tors in determining the quality of urban life.

Of'the nine primary factors, economic situation (x;), e-
ducational level (xs) and housing (x,) are most related to
the quality of urban living space (7)), with their coeffi-
cients being greater than 0.9, 0.9, and 0.8 respectively.
The coefficients between the economic situation (x,) and
the educational level(xs), between housing (x,) and the e-
ducational level(xs), stay above 0.8. The coefficient be-
tween the economic situation(x,) and housing(x,) is over
0.7. The coefficient between climate conditions (x;) and
entertainment facilities(xg) is greater than 0.5. The coef-
ficient between transportation (x,) and educational level
(«ws) stands above 0.4. The coefficients between other fac-
tors are seen to be relatively low. On the basis of the ana-
lytical results, r, which is presumed to stand for the cor-
relation between the quality of urban living (7)) and the
nine primary factors, may be used as a benchmark to di-
vide the nine factors into three major categories: key fac-
tors (r > 0.8), including the economic situation, educa-
tional level and housing; basic factors (0.5 >r>0.1), in-
cluding transportation, entertainment and health stan-
dard; and auxiliary factors (r <0.015), including climate,
access to art and social security.

2.5 Rank of Chinese Provincial Cities

In accordance with the 2001 composite evaluation in-
dex, all the provincial capital cities of China may be ran-
ked in descending order from A to E in terms of the liv-
ing quality as presented in Fig. 2.

The 31 Chinese provincial cities may be ranked into
five categories, A, B, C, D, and E in terms of living qual-
ity according to their composite index scores as present-
ed in Table 6.

With a composite index score of more than 0.9, Shang-
hai,Beijing, Guangzhou, and Tianjin are ranked A, be-

cause they are more developed in science, economy, cul-
ture and education. They lead the whole country in the
three key factors of economic situation, housing and ed-
ucational level, thus win the A status. Taiyuan,
Chongqing, Guiyang, Nanchang, Yinchuan and Xining
are ranked E because their composite index scores are
between —0.20 and —0.417. As a result, they are ranked
low nationwide in terms of the living quality.

3 RESULTS

The preceding discussions of the living quality of the tar-
get Chinese cities may lead us to a few conclusions as
follows:

(1) In accordance with the nine-factor theory set forth
by the American urban geographer Rich BOYER in the
1980s, this study has made a comprehensive evaluation
of the living quality in the target provincial capitals of
China, chiefly because these cities are just equivalent to
their American counterparts of the 1980s in terms of de-
velopmental levels, thus rendering our evaluation highly
significant.

(2) In different social and historical periods, city dwel-
lers place emphasis on different microscopic and
macroscopic quality dimensions of urban living. In oth-
er words, demands on the urban living environment
vary with the times.

(3) The fact that evaluating factors may largely vary
with social and historical developments determines that
all such factors are temporarily specified. Accordingly,
the results of our evaluation and ranking of those
provincial capitals are subject to social and historical
changes.

(4) Certain errors may occur in the evaluation becau-
se the number of evaluating factors should have been
greater and some original data were drawn at different
times,



14 WANG Xing-zhong, SUN Feng-hua, GUO Liu-jian et al.

Living space quality

Ranking of provincial cities

Naote: Errors may occur in the ranking because of the loss of data in Lahsa

Fig. 2 Rank of Chinese provincial cities by the composite index score in 2001

Table 6 Categorization of Chinese provincial capitals by index scores in 2001

Rank Composite index score Cities

A 7;>0.900 Shanghai, Beijing, Guangzhou, Tianjin

B 0.900 >T; >0.100 Fuzhou, Nanjing, Hefei, Harbin, Hangzhou, Shijiazhuang, Shenyang

C 0.100 >7;>0.003 Kunming, Zhengzhou, Jinan, Wuhan, Chengdu, Lhasa

D 0.003 >7,>-0.200 Urumgqi, Changsha, Changchun, Hohhot, Haikou, Xi'an, Lanzhou, Nanning
E -0.200 >7;>-0.417 Taiyuan, Chongqing, Guiyang, Nanchang, Yinchuan, Xining

Note: Errors may occur in the ranking because of the loss of data in Lahsa

(5) Few cities such as Lhasa are not objectively rank-
ed, because some original data are not available.

4 CONCLUSIONS

The key to an adequate evaluation of urban living envi-
ronment is to establish an evaluation system, for urban
living environment is affected by a complex, ever-chan-
ging array of factors. We have learned from this study
article that establishing such a system is a difficult task,

but what is even more difficult is to obtain original data
in support of the primary factors. The evaluation results
of the 31 Chinese provincial capitals are theoretically
grounded, since our study is based on Rich BOYER's
nine-factor system. All analyses are relevant and com-

prehensive in nature, and conform to the reality in Chi-
na. Our research results show that there is a positive
correlation between the quality of urban living and the
size of a city. However, we can not generalize these
findings to other contexts of a similar nature. In the
long run, economic situation, educational level, housing
and transportation will continue to be the dominant fac-
tors in the quality of urban life. However, there will be
changing demands for the quality of the urban living
space as a result of future social, economic, sci-tech,
cultural and educational developments, combined with
the improvement of the overall quality of urban resi-
dents. The data presented in Table 1 and the Chinese
realities indicate that the focus of urban life in the past
was on food, housing, education, transportation, and en-
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tertainment. But in the days to come, this focus will be
shifted to such factor as information accessibility, green
environment and air quality, as a result of knowledge-e-
conomic development.
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