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ABSTRACT

Building an ecological city is the main way to implement the “five in one” overall layout and important content to

promote the construction of ecological civilization. The establishment of an ecocity evaluation system is particularly

necessary for the construction of ecocity. This paper comprehensively combs the research literature on ecocity evalua-

tion, analyzes the relevant literature from three aspects: evaluation method, evaluation dimension, and evaluation index

system, and puts forward suggestions on the existing ecocity evaluation methods.
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1. Introduction

In ancient China, Guanzi put forward the idea
of building a city that integrates heaven and man,
conforms to nature, and embodies the urban idea of
harmonious coexistence between man and nature.
Since the concept of “ecocity” was first put for-
ward by UNESCO in the 1970s, China has also ac-
tively participated in research on ecocities from
different aspects. In 1984, the famous Chinese
ecologist Ma proposed to establish a social eco-
nomic ecological composite ecosystem!!!. This idea
was adopted and further expanded by many scholars,
which played a great role in promoting the research
and development of ecological cities in China.

In addition, ecocities are also receiving in-
creasing attention from countries and governments.
In his speech at the 13th National People’s Congress,
Xi Jinping pointed out that we should take greater
efforts and more concrete measures to promote the
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construction of ecological civilization, accelerate the
formation of green production methods and life-
styles, focus on solving outstanding environmental
problems, and make our country bluer. The moun-
tains are greener, the water is clearer, and the envi-
ronment is more beautiful, so the idea that green
water and green mountains are invaluable assets is
more fully demonstrated in the land of the mother-
land. The report of the 19th National Congress em-
phasized that the main social contradiction in the
new era has been transformed into The contradic-
tion between the people’s need for a better life and
the unbalanced and inadequate development fully
shows that the people’s pursuit of an ecological en-
vironment and life has become the main goal of
ecological city construction. The “Thirteenth
Five-Year Plan” outline is also clear. It is proposed to
promote green buildings, popularize green trans-
portation, promote distributed energy, shallow geo-
thermal, and other new energy supply systems, ac-
celerate the promotion of public green space and
forest areas, and build several demonstration green
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cities, ecological garden cities, and forest cities.
With the development of a series of green and
low-carbon actions, many cities have begun to in-
corporate the construction of ecological cities into
urban planning, and are gradually implementing
them. Based on the durability of urban management
and the necessity of the government’s response, how
to evaluate the ecological construction of the city
and establish a standard evaluation system has be-
come the primary problem that the ecological city
urgently needs to face. Therefore, it is very im-
portant to construct a scientific and reasonable
ecocity evaluation index for the construction of
ecocity.

This paper comprehensively analyzes the re-
search of scholars on ecocity evaluation index sys-
tems in recent years, combs the academic research
literature on ecocity evaluation from three aspects:
evaluation method,
evaluation index system, compares and analyzes the
evaluation method, evaluation content, and evalua-

evaluation dimension, and

tion index, and puts forward some suggestions to
improve the index system. It is hoped to provide a
scientific basis for urban builders and managers to
create an ecological city.

2. Evaluation method of ecocity

There are many studies on ecocity evaluation
methods in the existing literature, such as the expert
scoring method (Delphi), the analytic hierarchy
process (AHP), the principal component analysis
method, the factor decomposition method, etc. The
research method of the ecocity evaluation system is
mainly reflected in two stages: index selection and
index weight calculation. Through literature review,
we can divide the index selection methods into
model analysis method and non-model analysis
method. The calculation of index weight can be di-
vided into subjective assignment method and objec-
tive assignment method. As shown in Figure 1,
different evaluation methods can be selected at dif-
ferent stages of establishing the index system.

Evaluation
method
Step-1:-indicator selection -
Model analysis| Non model
method analysis
Step 2:-indicator-weight
calculation l | |
Subjective Objective Subjective-and
assignment assignment objective
method method valuation

Figure 1. Schematic diagram of selection of ecological city evaluation method.

2.1. Index selection method

Model analysis

The model analysis method uses the existing
theoretical framework model to reflect the attributes
and characteristics of ecocity evaluation indicators.
For example, Gao studied the construction of
Zhengzhou ecological city based on the PSR (pres-
sure state response) model®. Shao and Jul, Zhu et
al  established the
low-carbon city index system according to the

basic framework of a

DPSIR model. The DPSIR model is a conceptual
model of an environmental assessment index sys-
tem widely used in environmental systems. It re-
flects the environmental assessment content through
five aspects: driving forces, pressure, state, impact,
and responses. Yi et all’! proposed an extended
DPIGA, “Driv-
ing-Pressure-Impact-Govern-Achievement”, based
on the DPSIR model, to establish a suitable China
eco-city index system at the current stage of devel-
opment. Both the DPIGA model and the DPIGA

model of
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model reveal the impact of the ecological environ-
ment on human health and the social economy. In
comparison, the DPIGA model focuses more on the
embodiment of government functions and the final
effect of the city and is more suitable for the con-
struction of comprehensive evaluation indicators for
ecological cities. The model analysis method
is based on systematic knowledge subject back-
ground and mature empirical experience, and is
highly persuasive.

Non model analysis

The non model analysis method refers to a
method that does not directly use the model frame-
work to construct the index system when selecting
the index. The common non model analysis method
is mainly the expert scoring method, and some
scholars establish the ecocity index system accord-
ing to the ecocity theory system proposed by au-
thoritative researchers at home and abroad or the
relevant index system issued by research institu-
tions. Generally speaking, non-model analysis is
still very common in the research and application of
scholars. For example, Chinese ecologist Ma first
put forward the theory of “social economic natural
composite ecosystem,” and in 1987, Soviet ecol-
ogist Yanitsky believed that ecocity is an ideal city
model, emphasizing the full integration of technol-
ogy and nature, giving full play to human creativity
and productivity, and realizing the ideal model of
efficient recycling of material, energy, and infor-
mation. Huang ef al.!® established an urban green
evaluation index system including urban construc-
tion, environmental friendliness, and economic de-
velopment based on these two theories and the spe-
cific actual situation of Guangzhou. Zhang and
Luo!” synthesized the evaluation index system of
ecocity construction at home and abroad and the
evaluation index system of Wuhan according to the
actual statistical data of Wuhan. Another example is
Zhu et al.®, who take the low-carbon ecocity index
database as the basic index to build a dynamic in-
dex system from different
non-model analysis method has high flexibility and
can freely adjust the index system accordingly in
order to be better applicable to the construction of

dimensions. The

local ecological cities, but it also has a certain de-
gree of human subjectivity.

2.2. Calculation method of index weight

Subjective assignment method

The subjective assignment method refers to a
method in which the evaluation value is scored by
experts within a specific weight. The evaluation
index system of the subjective assignment method
is usually set by analytic hierarchy process, expert
scoring method, fuzzy comprehensive evaluation
method, and other methods, but the weighted aver-
age data processing method is usually used to cal-
culate the relationship between evaluation items.
There are four most common weighted average data
processing methods. Additive synthesis method
(arithmetic average method), multiplicative synthe-
sis method (geometric average method), additive
multiplication hybrid method, and substitution
method. For example, Lian® used the expert scor-
ing method to determine the weight of indicators at
all levels, dimensionless processed these indicators,
and then evaluated the low-carbon development
level of the city. Another example: Wen et al.l'”
asked for the scores of experts, and then used the
analytic hierarchy process to determine the weight
of each factor. Ning and He!'!! first consulted with
experts to get the weight and then calculated
the birth state level through the weighting method.
The subjective assignment method has simple oper-
ation steps, easy interpretation of conclusions, and
convenient calculation, but it will inevitably be
mixed with too many human factors.

Objective assignment method

The traditional evaluation method usually se-
lects the expert scoring method to screen the indi-
cators, but many scholars prefer to use numerical
calculations to determine the index weight. Using
the method of data analysis can avoid human sub-
jectivity in screening indicators and provide a more
objective and reasonable method for establishing
the evaluation index system. For example, Wu et
al Liu and Jiang"3, Tan!'¥, and Fu and Hel'"

respectively use the full arrangement polygon
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graphic method, threshold theory, factor analysis
method, and grey correlation method to screen the
evaluation indicators of ecocity from the aspects of
ecology, economy, and society. Among them, the
comprehensive evaluation of the index system by
the fully arranged polygon graphic index method is
simple and easy, the evaluation results are concise
and intuitive, and the reflection content is system-
atic and comprehensive. Both the factor analysis
method and the gray correlation method use the
correlation degree between quantitative factors to
measure the relationship between indicators. Com-
pared with the factor analysis method, the gray cor-
relation method requires less data capacity, stronger
operability, and practical application, and it is
clearer by describing whether the geometric simi-
larity between sequence curves is close. Although
the data obtained by quantitative analysis is objec-
tive and independent, it lacks a systematic theoreti-
cal basis and is not enough to be fully convincing.

Subjective and objective weighting analysis
method

In contrast, the disadvantage of the subjective
weighting method is that it relies too much on the
opinions of experts. The disadvantage of the objec-
tive weighting method is that it relies too much on
the nature of data and statistical mathematical quan-
titative methods, and ignores the practical signifi-
cance of evaluation indicators. Therefore, the more
scientific and effective way is to combine subjectiv-
ity and objectivity. The subjective and objective
weighting analysis method provides a comprehen-
sive method that can balance the subjective valua-
tion method and the objective valuation method. It

is also a method generally adopted by most scholars.

For example, Hua and Ren'®! combed the existing
research at home and abroad to obtain a quantifiable
low-carbon city evaluation index, and then made a
comprehensive
low-carbon development level based on ANP (net-
work analytic hierarchy process). Cheng and Feng
U7 selected AHP (analytic hierarchy process) to
calculate and evaluate the low-carbon development
level of Zhejiang Province. Li et al.'® used the
fuzzy comprehensive evaluation method combining

evaluation of the regional

AHP and entropy weight method to determine the
weight of the low-carbon development evaluation
index. Zhong et al.'! used the pressure state re-
sponse (PSR) model to set the basic evaluation in-
dex of low-carbon cities, and then carried out rele-
vant evaluations on the construction of low-carbon
ecological cities through the index comparison
method, AHP, and multi-dimensional space vector
method. Wang et al.*” believe that the weight de-
termination in the domestic evaluation system is
mostly determined by the scoring of experts, which
is highly subjective. Therefore, he introduced in-
formation entropy to objectively describe the ad-
vantages and disadvantages of each evaluation in-
with  TOPSIS to
comprehensively investigate the gap between the

dex and combined it
evaluation index and the ideal solution to evaluate
the construction level of low-carbon cities. Zhao
and Hao?!! proposed that most of the research on
evaluation methods is one-dimensional linear com-
bination models, which lack the geometric attribute
of multi-dimensional space in ecological cities, so it
is difficult to comprehensively evaluate the devel-
opment level of ecological cities in general. They
comprehensively considered the main factors af-
fecting the low-carbon ecological city, constructed
the three-dimensional spatial structure model and
three-dimensional target evaluation index system,
and proposed a new comprehensive evaluation
method based on the idea of analytic hierarchy pro-
cess and spatial vector product to build the ecologi-
cal city evaluation system!?!, The analysis method
of subjective and objective assignment methods is
relatively comprehensive. It can combine the ad-
vantages of the subjective assignment method and
objective assignment method to evaluate the indi-
cators, which can make the indicators more profes-
sional and scientific.

3. Evaluation dimension of ecocity

The existing research on the evaluation dimen-
sion mainly starts with the key factors constituting
the ecological city. Through the interpretation of the
literature, we find that most scholars generally
agree that the key factors constituting an ecological
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city include the economy, nature, society, and so on.
We refer to the social-economic natural complex
ecosystem diagram of Ma and Wang!!! and modify
it accordingly. Take it as the classification basis of
our evaluation dimension to further analyze the
ideas of different scholars when creating the evalu-

Natural

> s

Sociology

L
A

&~

ation index system. Different scholars will come up
with different evaluation systems from different
functions, levels, and perspectives of these factors.
Here we show several examples of constructing an
index system from different dimensions.

~ Economics ___
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Figure 2. Schematic diagram of complex ecosystem.

(1) Take the economy as the main evalua-
tion basis. For example, Wu et al.l'¥| Cheng and
Feng!'”! observed the indicators at the level of urban
development. Wu et al.'?! divide them into devel-
opment status, development dynamics, and devel-
opment strength to design the evaluation system.
Cheng and Feng!'”! believe that urban low-carbon
development pursues the coordinated development
of the economy, society, and environment, which is
a sustainable economic development model. There-
fore, he proposed four comprehensive indicators
that affect the evaluation of ecocity: economic de-
velopment, social development, ecological envi-
ronment, and low-carbon development.

(2) Taking society as the main evaluation basis,
it can be analyzed at the level of urban function. For
example, Wang et al.’*! classified the evaluation
index system into five levels: production function,
service function, settlement function, health and
safety, management, and impact. Some scholars
also analyze it from the perspective of environmen-
tal treatment technology such as Tan'Y. According
to different urban environmental treatment tech-
nologies, observe the generation of urban carbon
emissions, and get the results to measure the evalu-
ation standard of low-carbon cities. In addition,
from the perspective of people’s lives and produc-
tion experience, for example, Song et al.?!, Zhao

and Hao?! build three-dimensional goals of popu-
lation index, ecological environment index, eco-
nomic index, social index, ecological index,
low-carbon index, and happiness index, respectively,
from the perspective of human life and according to
their natural, economic, and social subsystems, so
as to pay attention to the impact of people’s happi-

ness in daily life on urban evaluation.

(3) Taking the ecological environment as the
main evaluation basis, most scholars evaluate the
ecocity indicators from the perspectives of
low-carbon life, environmental friendliness, and
resources. For example, Xin®* set up economic
low-carbon indicators, basic social low-carbon in-
dicators, lifestyle low-carbon indicators, low-carbon
technology development indicators, low-carbon
policy improvement indicators, and excellent eco-
logical environment indicators to carefully consider
the urban low-carbon system. Gao et al.’”) observed
the degree of urban environment-friendly and coor-
dinated development based on the PSR model. Due
to the large number of documents on the evaluation
indicators of low-carbon cities when searching for
documents, this may also lead to a large proportion
of articles focusing on the ecological dimension

when combing the evaluation index dimension.

In short, the establishment of the evaluation
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system and the selection of dimensions are often
subjective, with different emphases, and the evalua-
tion system will be different. Scholars should not
only consider the overall development of nature,
economy, and society but also have a focus on de-
velopment and highlight one link of development. It
depends on which direction different scholars prefer
to interpret the definition of ecocity. Because each
city has its own unique ecological environment and
policy conditions, these factors have different ef-
fects on the construction of low-carbon cities. For
the evaluation of a single city, we still need to ad-
just measures to local conditions and select the
evaluation dimension most suitable for the city.
However, for the evaluation of multiple cities, there
is still a lack of a unified standard.

4. Evaluation index system of ecoc-
ity

4.1. Establishment principle of evaluation
indicators

The selection of indicators is the key to ecocity
evaluation, and the establishment principle of the
evaluation index system is the basis and standard

for selecting evaluation indicators.

Although scholars have expressed different
opinions on this, several principles are generally
recognized by everyone. For example, Shao and
JuP! and Zhu et al!*), Tan!"*| Cheng and Feng!!'”!
all believed that the principles for establishing
evaluation
principle, feasibility principle, and systematic prin-
ciple. This requires that when building the evalua-
tion index system, we should not only reflect
the basic requirements of ecocity but also pay atten-
tion to practical operation, establish a simple and
easy evaluation index system, and maintain the ob-
jectivity and independence of data.

indicators should include: scientific

4.2. Ecocity evaluation index system at home
and abroad

Since the concept of eco-city was put forward,
many relevant index systems have been established
at home and abroad. The international research on
ecocity has lasted for a long time and achieved a lot.
This paper sorts out the index systems related to
several influential low-carbon cities formulated by
international institutions (see Table 1).

Table 1. Relevant index system of foreign institutions

Name Mechanism .Set Frame Numl.)er.of end
time level indicators
Urban indicators UN Habitat 1993 Housing, social development and poverty eradication, environ- 42
mental management, energy management
G.lob'al urban Urban indicators 2007 Urban life and treatment 74
indicators fund
Economist Intelli- Carbon dioxide emission, energy, construction, transportation,
European green . . . . .
city index gence Unit and Sie- 2009 water, waste and land use, air quality and environmental govern- 30
mens ance
Asian ereen cit Economist Intelli- Energy and carbon dioxide, energy utilization and construction,
& Y gence Unit and Sie- 2011 transportation, waste, water, sanitation, air quality and environ- 29

index
mens

mental governance

These indicator systems cover a wide range of
regions and include many contents. In terms of sev-
eral ecological-related index systems formulated by
international institutions, it is difficult to find a
recognized standard because they involve different
situations in different countries. Therefore, there
must be some limitations in studying the ecological
development of cities in China.

In recent years, domestic governments and in-
stitutions have also released many evaluation index
systems related to eco cities, covering a variety of
urban development systems such as sustainable de-
velopment cities, low-carbon cities, and green cities,
which has played a great role in promoting the re-
search of eco cities in China (see Table 2).

From the selected index systems, there is still
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room for the development of these index systems
for ecocity construction. From the geographical lo-
cation of our country alone, China has a vast terri-

tory, complex landform, unbalanced economic de-
velopment between coastal and inland areas, and

Table 2. Relevant index system of domestic government and institutional research

Number of end

Name Mechanism Set time Frame R
level indicators
. . .. . Urban ecological environment indicators,
National ecological garden Ministry of Housing and . . .
. 2004  urban living environment indicators, ur- 19
city standard Urban Rural Development . .
ban basic social indicators
Construction indicators of
ecological county, ecolog- Ministry of Environmental 2007 Economic development, ecological and en- 19
ical city and ecological Protection vironmental protection, social progress
province
China green development  National Bureau of Statis- Ecop omic growth,‘greemng,. resource and
) . 2010 environment carrying capacity and govern- 57
index tics .
ment policy support
Comprehensive evaluation Institute of urban devel- . . .
. . Economic transformation, social transfor-
index system of urban low opment and environment, . e
. . 2012 mation, low-carbon facilities, low-carbon 10
carbon development in Chinese Academy of So- .
. . . resources and low-carbon environment
China cial Sciences
Elite citics low carbon China Energy Research Energy/climate, water resources, air, waste,
. Office, Lawrence Berkeley 2013 transportation, economic health, land use, 33
ecocity index system . .
National Laboratory social health
. lity of i 1 t -
Construction target system Qua 1ty ot economic development, conserva
. . . . tion and utilization of resources and energy,
of national ecological civi- National Development and ) . .
2013 ecological construction and environmental 51

lization leading demon-

Reform Commission

stration zone

protection, ecological culture cultivation,
system and mechanism construction

there are great differences in the construction of
ecological cities under different geographical envi-
ronments. Chinese scholars’ research on ecocity
evaluation indicators of cities around China is still
in the exploratory stage and has not formed a
standardized system.

A recognized index system has not been found
at home or abroad.

4.3. Research on the construction of ecocity
evaluation index system

Through the research of scholars, we have
found that there are great differences between eval-
uation systems. This is because different evaluation
dimensions also establish different evaluation index
systems, and the diversity of evaluation methods
will also affect the establishment of the final index
system. However, according to the research of most
scholars, the indicators are generally selected from
the key factors of urban construction such as society,
economy, and ecology. The indicator system is ba-
sically divided into secondary indicators or tertiary
indicators.

Secondary indicators include target level, cri-
terion level, and indicator level. Take Tan!'¥ as an
example, taking technical and economic indicators,
air environmental protection indicators, and urban
construction indicators as primary indicators, under
which there are 13 secondary indicators. Its indica-
tors involve the discharge of industrial waste gas
and wastewater, the measurement of air quality, ur-
ban travel habits, and greening coverage. Fu et al.l*¢)
started with the five first-level
low-carbon output indicators, low-carbon resource
indicators, low-carbon consumption indicators,
low-carbon policy indicators, and low-carbon envi-
indicators, and established 14 sec-
ond-level indicators. In addition to the usual indi-
cators of some industrial waste gas, wastewater, and
people’s daily carbon emissions, he also added the
indicator of carbon productivity and calculated the
GDP created per unit of carbon to reflect the utili-
zation of carbon resources. Cheng and Feng!!”! con-
structed four first-level indicators of economic de-
velopment index, development index,
ecological environment index, and low-carbon de-
velopment index, as well as 16 second-level indi-

indicators of

ronmental

social
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cators under them. Different indicators have differ-
ent weights. Lian®! established five first-level indi-
cators of economic development, social progress,
resource bearing, environmental protection, and
quality of life, each of which includes six sec-
ond-level indicators.

Compared with the secondary index system,
the tertiary index system adds a transition in-
dex between the primary index and the tertiary in-
dex, that is, the decomposition and interpretation of
the primary index and the generalization of the ter-
tiary index. The role of secondary indicators helps
to adjust the weight of evaluation indicators and
straighten out the logical relationship between pri-
mary indicators and tertiary indicators but increases
the difficulty of calculation®”. The three-level in-
dicator structure is target level, criterion level, indi-
cator level, and specific indicators. For example,
Hua and Ren!'® divided the explanation into 14
secondary indicators from the primary indicators of
low-carbon economic development,
social development, and low-carbon resources and
environment, and then subdivided them into 30 ter-
tiary indicators. Zhao and Hao?! took the ecologi-
cal index, low-carbon index, and happiness index as
the primary indicators, under which there are three
secondary indicators and more than 40 tertiary in-
dicators respectively. Wang et al.l*® set up four cat-
egories, including resource conservation, environ-
mental friendliness, economic sustainability, and
social harmony, nine secondary indicators, and
nearly 40 tertiary indicators.

low-carbon

The author lists the sorting tables of some lit-
erature index systems, which can be compared di-
rectly (see Table 3 for details). From the table, the
number of authors using level 3 indicators is less
than that of level 2 indicators, because the more
indicators are graded, the more complex the calcu-
lation and weight determination of indicators are.
Therefore, when selecting indicators, the most basic
and effective indicators should be selected first;
Secondly, when the number of indicators is large, it
can be calculated as a comprehensive indicator by
combining several related indicators. Comprehen-

sive indicators indirectly reflect the development
level of the urban economy, nature, society, and
other aspects. Compared with simple parameter
measurement, the value of comprehensive indica-
tors has more connotation and simplifies the calcu-
lation between indicators.

5. Conclusions and suggestions

To sum up, scholars’ research on ecocity eval-
uation indexes has effectively promoted the for-
mation of a standard evaluation index system.
Firstly, in the evaluation method, although the non
model analysis is used flexibly and experts can add
or delete different evaluation indicators according
to the characteristics of different cities, it has the
characteristics of strong subjectivity and an incom-
plete index system. The method of model analysis
is helpful to more comprehensively reflect the
characteristics of ecocity and select the index sys-
tem. Secondly, with the deepening of scholars’ re-
search on evaluation methods, the method of com-
bining
gradually favored by more and more scholars, in
view of its clearer mathematical logic and more au-
thoritative index system. In addition, the selection
of evaluation dimensions is mainly based on schol-
ars’ preferences for the definition of eco-city, as
well as the differences in ecological and economic
development between cities.

subjective and objective weighting is

The following suggestions are put forward:

(1) The existing ecocity evaluation system of-
ten ignores its dynamic development. With the
changes of the times, people’s demand for ecocity
construction has evolved from the sustainable de-
velopment of protecting the environment and saving
resources to the construction of a comprehensive
city with beautiful mountains and rivers, suitable
for living and ecological balance. Therefore, the
setting of indicators can be updated with the con-
tinuous change in the urban environment.

(2) In the ecocity evaluation, it is suggested to
add some comprehensive indicators. The compre-
hensive indicators combine the natural, economic,
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social, and other ecocity development elements, and
reflect the development level of the city in all as-
pects through one indicator, to make the indicators

more meaningful and the evaluation results concise
and clear.

Table 3. Partial literature index system

Focus on Specific di- Number of
dimen- prec tion Author Literature Year Evaluation dimension Series  end level
sion indicators
Evaluation of Socio economic development in-
Production and Sonel?) low-carbon development 2004 dex, production and living carbon ~ Second 28
life & in 28 cities along the emission index, carbon emission level
Econom- Yangtze River reduction and carbon capture
fcs Cheng Research on low carbon Economic development index,
Urban devel- and . city evaluation based on 2015 social development index, ecolog-  Second 16
opment Fengl!7] AI\}IIP ical environment index and level
£ low-carbon development index
Comparison and innova- Production function, service func-
Urban function Wang et tion (I))f ecocity evalua- 2007 tion, settlement function, health Second 15
al.?2 fion svstem and safety, management and influ- level
Y ence
Construction and Em-
pirical Study of low Technical Lo
.. . . 1
Scientific and carbon city evaluation cehniea and economic " dl(.:a b
. (4] s - air environmental protection indi- ~ Second
technological ~ Tan index system—Taking 2011 SO 13
level the dynamic comprison cators, urban construction indica- level
. .. tors
Sociology between Nanjing and
Shanghai as an example
Low carbon ecological
city: Research on Ecological index, low carbon in
Human life ~ Zhaol® three-dimensional objec- 2011 dex hi iness in’ dex Tertiary 34
tive comprehensive - app
evaluation method
G tal Screening model and E et " d
overnmenta Yil’l  application of ecocity 2017 -conomy, sociely, nature and gov- Tertiary 41
functions S ernment
evaluation index
Concent identification Low carbon output index, low car-
and evr;;lua tion index bon resource index, low carbon Second
Ful20] . 2010 consumption index, low carbon 14
system construction of L . level
low carbon economy policy index and low carbon envi-
ronment index
Low carbon Economic low-carbon index, basic
social low-carbon index, lifestyle
Construction of low low-carbon index, low-carbon
Xin4  carbon city evaluation ~ 2011 technology development index, Tertiary 42
index system low-carbon policy improvement
Y policy imp
Ecology index and excellent ecological
environment index
Study on the construc- . .
Liand tion of ecological city Resource saving, environ- .
Yub¥  evaluation index system 2011 ment-friendly, sustainable economy Tertiary 45
) . Y and social
Environment in China
friendly Evaluation of Zheng-
Gaol2! zhou ecocity construc- 2013 Pressure index, status index and Tertiary 36

tion based on P-S-R
model

system response

(3) When building ecocity evaluation indica-

tors, we should combine our own urban characteris-

tics, or classify cities with similar geographical,
economic and environmental conditions, and set up

a set of evaluation index systems tailored for our-
selves. In order to pursue the name of ecocity, we
should not test other evaluation standards that are
not suitable for our own city at will.



Research progress of ecocity evaluation

Conflict of interest

The authors declare no conflict of interest.

References

1.

2.

10.

11.

12.

13.

14.

15.

Ma S, Wang R. Social economic natural complex
ecosystem. Journal of ecology 1984; 4(1): 3—11.
Gao C, Gao G, Zhang X. Evaluation of Zhengzhou
eco city construction based on P-S-R model. Re-
gional Research and Development 2013; 32(2): 79—
83.

Shao C, Ju M. Research on low carbon city index
system based on DPSIR model. Ecological Econo-
my 2010; (10): 95-99.

Zhu J, Tang Z, Liu X, et al. Low carbon source based
evaluation model of Jinan City. Urban Issues 2012;
(12): 42-47.

Yi P, Li X, Zhou Y, et al. Screening model and ap-
plication of eco city evaluation index. Journal of
Northeast University 2017; 38(8): 1211-1216.
Wang X, Huang Y, Yang L, ef al. Study on evalua-
tion index system of urban green develop-
ment—Taking Guangzhou as an example. Research
on Science and Technology Management 2012;
32(17): 55-59.

Zhang J, Luo J. Evaluation of Wuhan eco city con-
struction based on entropy weight method. Resource
Development and Market 2011; 27(10): 887—889.
Zhu H, Lei G, Wu X, et al. Construction of low
carbon eco city index system from a multidimen-
sional perspective—Taking Dongying City as an
example. Modern Urban Research 2012; (12): 87—
93.

Lian Y. Urban value and low carbon city evaluation
index system. Urban Issues 2012; (1): 15-21.

Wen Q, Liu Y, Yan J. Study on evaluation index
system of ecological water-saving city. Resources
and Environment in Arid Areas 2007; 21(10): 34—
38.

Ning S, He B. Study on the evaluation of the con-
struction process of Urumgqi ecological city. China’s
Population, Resources and Environment 2011;
21(s2): 78-81.

Wu Q, Wang R, Li H, ef al. Eco city index system
and evaluation method. Journal of Ecology, 2005,
1(8): 2090-2095.

Liu Z, Jiang Z. Discussion on construction standards
and evaluation index system of modern ecological
city. Science of Science and Management of Science
and Technology 2001; 22(4): 61-63.

Tan Q. Construction and Empirical Study of low
carbon city evaluation index system—Taking the
dynamic comparison between Nanjing and Shanghai
as an example. Ecological Economy 2011; (12): 81—
84.

Fu L, He L. Research on Evaluation of low carbon

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ecological city based on grey correlation analysis.
Journal of Xiangtan University 2013; 37(3): 31-35.
Hua J, Ren J. Research on low carbon city evalua-
tion based on ANP. Science, Technology and
Economy 2011; 24(6): 101-105.

Cheng J, Feng F. Research on urban low carbon
development evaluation system: A case study of
Zhejiang Province. Research on Science and Tech-
nology Management 2015; 35(9): 238-243.

LiY, Xian Y, Yin C. Research on evaluation method
and model of low carbon city development—Taking
four municipalities directly under the central gov-
ernment as an example. Ecological Economy 2017,
33(12): 46-51.

Zhong Y, Shi S, Luo F, ef al. Design and empirical
study on evaluation system of Hangzhou low carbon
ecological city. Journal of Central South University
of Forestry Science and Technology 2014; (6): 117-
123.

Wang L, Zhou Y, Zhang Y. Evaluation and obstacle
analysis of low carbon city development level based
on entropy weight TOPSIS method—Taking Tianjin
as an example. Research on Science and Technology
Management 2017; 37(17): 239-245.

Zhao G, Hao W. Low carbon ecological city: Re-
search on three-dimensional objective comprehen-
sive evaluation method. Urban Development Re-
search 2011; (6): 31-36.

Wang Y, Shi Y, Chen T. Comparison and innovation
of eco city evaluation system. Urban Issues 2007
(12): 17-21.

Song D, Xiao D, Shen Y. Evaluation of eco city
construction in coastal areas of China. Advances in
Geographical Sciences 2004; 23(4): 80-86.

Xin L. Construction of low carbon city evaluation
index system. Statistics and Decision Making 2011;
(7): 78-80.

Zhu J, Liu X, Yao N. Research progress of low
carbon city evaluation index system. Economic Re-
search Reference 2013; (14): 18-28.

Fu J, Zhuang G, Gao Q. Concept identification and
evaluation index system construction of low carbon
economy. China Population, Resources and Envi-
ronment 2010; 20(8): 38—43.

Liu Q. Review on the concept and evaluation index
system of domestic low-carbon city. Journal of
Nanjing Normal University 2014; 37(2): 1-6.

Wang Y, Chen M, Chen Z. Construction and analysis
of index system for regulatory detailed planning of
low-carbon ecological city. Urban Development
Research 2014; 21(1): 46-53.

Song W. Evaluation of low-carbon development in
28 cities along the Yangtze River. Regional Research
and Development 2012; 31(1): 139-144.

Li H, Yu L. Study on the construction of ecological
city evaluation index system in China. Urban De-
velopment Research 2011; 18(7): 81-86.



