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The ecological civilization is considered a high-level achievement of human civilization. And the 
ecological city is a new type of city, constructed on the theories of eco-progress and principles of 
ecology, in which nature, economy, society and human being can develop harmoniously. It will be 
an inevitable course in Chinese urbanization. The construction of an eco-city will have a strategic 
significance in the transformation of the city civilization model and in the development of urban life. 
    We analyzed features and trend of urban development since the founding of the People’s 
Republic of China in 1949 (Fig. 1). China has experienced an intensive and rapid urbanization 
process since Reform and Opening. With the rapid expansion of city amount and size, China has 
gradually formed 10 big city groups, they had great denseness in population and highly intensive in 
economy. At present China’s urbanization and industrialization are in the high-speed development 
stage. The growing problems of resources and energy depletion, environmental pollution and 
ecological destruction are particularly acute. Therefore the construction of ecological cities is a 
necessary and urgent choice. 

Fig. 1 Urbanization process in China 
     Based on this background, we reviewed practice and exploration on eco-city construction over 
the past 30 years in China (Fig. 2), including basic theory, planning guidelines, design method, and 
management mechanism. The Chinese eco-city development model and policy with a Chinese 
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characteristic have promoted a sustained economic growth and also effectively improved eco-
environmental quality.  However, the problems existed in Chinese eco-city construction included 
think more of economic development, management system to be improved and lack of strong 
scientific and technological support, etc. In the next study, the theoretical research need to improve, 
the indicator system of eco-city need to perfect, and the supervision to strengthen in order to make 
eco-city construction to be more perfect and more vitality.  

Fig. 2 The course of Eco-city construction in China
The Eighteenth National Congress of the Communist Party of China has put forward to make 

great efforts to promote ecological civilization, raise our ecological awareness of the need to respect, 
accommodate to and protect nature, give high priority to making ecological civilization and work 
hard to build a beautiful country, and achieve lasting and sustainable development of the Chinese 
nation. 
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Urbanization in China 

• Urbanization process in China 
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 In 1949, Chinese urban 
population was 58 
million. It was 7.2 
hundred million in 2013. 

 For the first time urban 
population grew more 
than rural population 
(51.27%) in 2011. 

 Since Reform and 
Opening, China’s 
urbanization speeds up, 
the urbanization rate of 
China is 3 times as 
much as that of the 
world in the same 
period.  

 China has experienced an intensive and rapid urbanization process. The 
urbanization rate increased from 10.64% to 53.73% from 1949 to 2013.  



The total population of 4 biggest cities is about 
54.64 million. It was 1.6 times of Canadian 
population. The population was close to 
Italian population. It was the equal of the 3/4 
population of England and France. 

Urbanization in China 

珠三角大都市连绵区 

京津冀大都市连绵区 
沈大城市群 

青济城市群 

长三角大都市连绵区 

大武汉城市群 

长株潭城市群 

渝蓉城市群 
关中城市群 

中原城市群 

★ 

● 

Peking：16.95 million 

● ● 

Shanghai：18.88 million 

Shenzheng：8.76 million 

Guangzhou：10.05 million 

 Number of city 
increased from 
193 in 1978 to 
658 in 2013.  
 

 The 3 biggest city 
groups had 
contributed to 
14% population 
and 42% GDP 
with less than 3% 
of the land area in 
China. 

 With rapid growth of urban population, China’s city number and area size 
also expanded.  There gradually formed 10 Metropolitan regions with high 
population density and intensified economic activity.  
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 In the past 60 years, China’s  economy maintained a relatively high-speed 
growth. China has already reached USD 1000, USD 3000 and USD 6000 of 
GDP per capita and USD 900 million of GDP and has now become one of 
rich developed Countries. 

Urbanization in China 
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 China's industrialization is still at the mid-stage. Industrialization is still 

the process that most Chinese cities must go through.  

Urbanization in China 

 Proportion of primary industry decreased steadily from 22% to 10%, the tertiary 
industry increased from 33% to 46% in recent 50 years.  

 The gap of industrialization process between developed countries and China remains 
is huge. 

•Industrialization process in China 
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Urbanization in China 

 Spatial Distribution of new urbanization plan (2014-2020) 

 New government published spatial distribution of new Chinese 

urbanization plan in 2014.  

 Distribution and size of 
urbanization were determined 
based on land, water resource, 
atmospheric circulation 
characteristics and the 
ecological environment 
carrying capacity. 
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  The global and regional environmental problems mostly come from city. 
Resource consumption and pollutant emissions account for 70% of that of 
the whole world. 

Rapid urbanization 
 in China 

Traffic Pressure Air Pollution 

Water Pollution Ecosystem 
Fragmentation 

Environmental Challenges 
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 Large-scale regional atmospheric haze occurs frequently because of 
interaction of coal-combustion pollution and vehicle exhaust pollution. 

Environmental Challenges 

 Regional air pollution haze 
aggravate in the region of Pearl 
River Delta, Yangtze River Delta 
and Beijing-Tianjin-Tangshan.  

 Beijing’s Air Quality  

2013.1.27—2014.1.26 

 (Good Days & Bad Days) 

Haikou, 814
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Nanning, 892

Fuzhou, 943
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Beijing, 1035

Jinan, 1039
Wulumuqi, 1052

Xining, 1053

Lanzhou, 1058
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1100
Rank PM2.5 pollution data in 2012 published by WHO 

Location: BTV 
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 Air quality report from WHO in 2012 shows that Beijing 
ranked 1035th among 1082 cities around the world, and 
Haikou with the best air quality in China ranked after 800th. 



Landuse Change from 1975 to 2005 in Shanghai 

 Rapid urbanization also 

transformed massive ecological 

land into urban area,  resulted in 

habitat fragmentation and loss of 

biodiversity. 

 Dramatic land transformation does happen,  

from not only arable land but also forest, 

grassland, wetland and water surface into 

urban land.  

Environmental Challenges 

11 



 Urban river pollution becomes a 
common phenomenon. More than 400 
cities are faced with problems about 
water shortage and deterioration of 
water quality. More than 80% of 
urban rivers are polluted.  

Environmental Challenges 

The distribution of main 
national water-shortage cities 

Who Has Water and Who Doesn’t? 
Water Shortage 

China’s River Water Quality 

12 

Deterioration of  Water Quality 



 In the future, rapid urbanization will exert much press on ecological 

conservation. So many local governments are facing  to intractable issue  

to balance ecological conservation with urban development.  

 

Environmental Challenges 

Urbanization and More 
Cities and More Mega 
Cities in China 

2005 2025 
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Construction of Eco-City 

•General planning of Sino-
Singapore eco-city, Tianjin 

• Shenzhen, China 

 The concept of Eco-City was put forward by “Man and Biosphere”  
project of UNESCO in 1971. 

 Eco-city is a platform and carrier of the Chinese government to deal 
with environmental challenges and the practice of the concept of 
sustainable development. 
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Construction of Eco-City 
 At the beginning of  1990s, some Chinese  cities were beginning to build 

eco-city. Especially after the policy of ecological civilization construction  
of new Chinese government, China set off eco-city construction boom in 
the 21st century. 

 

Making great efforts to promote ecological civilization of the 18th CPC National Congress in 2012 
and the Third Plenary Session of the 18th CPC Central Committee in 2013.   
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Eco-demonstration 
region 

Eco-province 
(city/county) 

Demonstration 
pilots of 

ecological 
civilization 

construction     

National 
ecological 
civilization 

The 
process of 
heritage, 
climax, 
and 
deepening. 

The concept of  "eco-city " was put forward by the UNESCN in the 
implementation of "man and biosphere (MAB)" research project . 

The " first national city ecology seminar "held in Shanghai. This was a 
milestone in the field of Chinese urban ecology research, urban planning and 
construction . 

Yi chun city in jiangxi province proposed the development goals of eco-city 
construction, and start the pilot work at the beginning of 1988. This is the first 
concrete practice of eco-city construction in China. 

Ministry of environmental protection decided to create model city of national 
environmental protection. 

Ministry of environmental protection published the "indexes of ecological 
county, city, province construction (trial)" . 

Ministry of environmental protection set "appraisal program of national 
ecological county and city construction (trial)" and "The inspection acceptance 
procedures of national ecological county and eco-city. 

The related indexes was revised . 

Ministry of environmental protection issued the "notice of pilot work of 
ecological progress construction" (Issued by MEP[2008] No.36), and carried 
out pilot work. 

Ministry of environmental protection issued the ”guidance advices on 
promoting ecological progress construction“（Issued by MEP[2008] No. 126). 
This proposed directive requirements to promote ecological progress 
construction, and build a harmonious socialist society. 

1970s 

Dec. 1984 

1986 

1997 

May 2003 

2006 

Jan. 2008 

May 2008 

Dec. 2008 

The 
course  

of  
Eco-
city 

constr
uction 

 in  
China 

The state council published "Opinions about strengthening key work of 
environmental protection" (Issued by the state council[2011] No. 35) and the 
"twelfth five-year" plan“ for national environmental protection ".  

Oct. 2011 

Ministry of environmental protection published the " national ecological 
demonstration area construction plan outline (1996-2050) “, and carried out 
pilot work of ecological demonstration area construction in China. 

1995 

May 2013 MEP formulated the" index of pilot demonstration zone of national ecological 
progress construction (trial)" (Issued by MEP[2013] No. 58). 

Construction of Eco-City 
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Construction of Eco-City 
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 China has begun to make great efforts to promote the overall ecological 
civilization demonstrate-building activities. 

  A total of 71 pilot areas of ecological civilization construction has been set up 5 groups. 

  At present, there are more than 20 cities (districts or counties) compiled the ecological 

civilization construction planning. 

 The first group 

6 regions in 2008 12 regions in 2009 34 regions in 2011 one region in 2012 18 regions in 2013 

 The second group  The third group  The fourth group  The fifth group 

Miyun county 
Anji county 

Zhangjiagang city 
Zhuhai city 

Shaoguan city 
Shenzhen city 

Yanqing county 
Chengde city 

Minhang District of  
Changshu city  
Kunshan city 
Jiangyin city 
Taicang city 

Wuxi city 
Hangzhou city 
Zhongshan city 
Eryuan county 
Guiyang city、 

Xiqing District  
Shenyang new District  

Yixing city 
Rongcheng city 

Yiwu county, et al. 
Relate to 10 Province;  

areas around Tai Lake;  
1 industrial zone; 
1National hi-tech  

industrial  
development zone 

 
Liaohe  

Protection 
area 

Wendeng city 
Rushan city 

Sujiatun district of  
Shenyang city 

Yuhong district  
Hengpanshan   

development zone 
Jinzhou district of  

Dalian city 
Changzhou city 

Suzhou city 
Liyang city 

Pukou district of  
Nanjing city, et al. 



Evaluation content 

Evaluation indexes Evaluation parameters 

Construction of Eco-City 
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 China’ MEP issued “Ecological County, Ecological City, Ecological 
Province construction index” in 2008. 



^ Beijing 

Hainan 

Fujian 

Zhejiang 

Anhui 
Jiangsu 

Shandong 

Jilin 

Heilongjiang 

锡林浩特

石河子

库尔勒

哈尔滨

秦皇岛

都江堰

台儿庄
连云港

马鞍山

包头

大庆

伊春

乌苏

长春吉林

沈阳
盘锦

海城
营口

大连

承德

北京

天津唐山

长治

铜川

咸阳

西安
宝鸡

重庆

江油
绵阳

雅安 成都

乐山

自贡

丽江

大理

玉溪

昆明

恩茅

景洪

贵阳

南宁

崇左

桂林

梧州

北海

十堰

襄樊

武汉

长沙

郴州

湘潭

洪城

南昌

宜春

广州
惠州

深圳

汕头

中山
香港

澳门
江门

肇庆

开平

茂名

海口
通什

三亚

福州

荔城

厦门

三明

漳州

合肥

濮阳

郑州

焦作

洛阳

南阳
信阳

东营

聊城 济阳

济宁

文登

日照

青岛
荣城

胶南

荷泽

徐州 宿迁 大丰

扬州
南京

黄山

镇江 江阴

上海

南通

常熟

杭州宁波

黄岩

温州
丽水

金华
绍兴

 14 provinces were approved 
by MEP as National Eco-
Province Construction Pilot. 

 38 Cities (district and county) 
have been awarded the title of 
National Eco-City. 

 More than 600 cities are 
making their efforts to get the 
title of National eco-city.  

 MEP  published eco-city indicators and standard which encouraged a 
wave of Eco-City construction all over the country. 

Construction of Eco-City 
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Construction of Eco-City 

 International cooperation 
 Sino-Singapore Tianjin Eco-City 
(Singapore-China cooperation) 
 Caofeidian International Eco-City 
(Sweden-China cooperation) 
 Chongqing Yue Lai Eco-city 
(U.S.-China cooperation) 
 And so on… 
Ministry, province and city  
    cooperation 
Wuxi city 
 Guangming new distict of  
     Shenzhen city  
 And so on… 
 Local city 
 Anji county of Zhejiang province 
 Huainan city of Anhui province 
 Yanqing county of Beijing city 
Miyun county of Beijing city 
 And so on… 

 Different builders  Scope 

 A single project 
 Huainan city of Anhui province:  
its focus is the use of high  
concentrations of methane gas and  
ecological restoration of  the coal  
mining subsidence area 
  And so on… 
 Full-scale operation 
 Anji county of Zhejiang province 
 And so on… 

Eco-city 
in China 

 Different types and modes of eco-city construction were kept together all 
over the country. 
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  Sino-Singapore Tianjin 
Eco-City is the first eco-
city in China, it being 
jointly by China and 
Singapore. 



Construction of Eco-City 

Environment 

①Greening coverage rate(%) 
(0.22) 
②Good air quality days(d) 
(0.21) 
③Area of urban green 
space(ha) (0.20) 
④Water consumption per 
capita(t/person) (0.19) 
⑤Per capita green 
areas(m2/person) (0.10) 
⑥Ratio of harmless disposal 
living garbage(%) (0.08) 

Economy Society 

0.31 0.34 0.33 Weight 
①Comprehensive energy 
consumption per unit of 
GDP(tons of 
standard coal/104 RMB) 
(0.33) 
②Comprehensive utilization 
rate of industrial solid 
wastes(%) (0.32) 
③Treatment rate of 
urban wastewater(%) (0.18) 
④GDP per capita 
(RMB/person) (0.17) 

①Natural population growth 
rate(‰) (0.50) 
②Number of engaged in 
water conservancy, 
environment and public 
facilities management among 
every ten thousand 
people(person) (0.26) 
③Number of civil vehicles 
(a)/urban road length(km) 
(0.24) 

Indicator 

 Using analytic hierarchy process (AHP) and an integrating index 
evaluation method, eco-city health in China was quantitatively assessed. 

22 

Evaluation index system of eco-city health 



Construction of Eco-City 
 The overall rank list of health status on eco-city shows a obvious 

fluctuation during 5 years from 2008 to 2012. Some cities have a great 
change in rank in different years. CEC  is still at an early stage in China. 
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Construction of Eco-City 

New concerns 
 The fast development of cars  
 Infrastructure construction problems  
 Air quality monitoring standard issues 
 Environmental impact assessment issues 

How to develop eco-city in China? 
 Green Development    
 To solve urban economic growth and carbon 

emission reduction  
 Development of Circular Economy    
 To solve cleaner production  
 Advocate low carbon life   
 To improve urban living conditions 
 Promote humanistic and livable spirit  
 To improve urban human settlements environment 

24 

 Some new problems should be concerned in the construction of eco-
city in China. 



Conclusion 
 There is no any other country like China, which has so many cities are 

making their efforts to construct Eco-City. They are mainly 
concentrated in the eastern and central parts of China. They all 
proposed to build eco-city in 3-10 years. 

 China has formed an integrated eco-city development model, which 
could provide useful experiences to other country.  

 Eco-City construction will greatly contribute to China environment 
improvement in future. 

Caofeidian International Eco-City Sino-Singapore Tianjin Eco-City 
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