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CHAPTER 4

Eco-Development in the Chinese Context

4.1  China’s Urbanisation Era

China is undergoing the largest scale of urbanisation in history and at an 
unprecedented pace. Between 1991 and 2012, China’s urban population 
has increased from 26.4% to 52.6% in percentage terms. The urban built 
areas have expanded from 12,856 to 45,566 square kilometres over the 
same period, an increase of 3.5 times in about two decades (China 
Statistical Yearbook 2013). Enormous new buildings around the country 
have been constructed to accommodate the increased population. In 
recent years, China has been adding about 1.7 billion square metres of 
new floor space on an annual basis (Li and Shui 2015). As illustrated by 
the Building Energy Conservation Centre (BECC) of Tsinghua University, 
the annual rate of new construction in China equals the total amount of 
new buildings in all developed countries (BECC 2009). Taking the annual 
addition to the residential building stock, the number has soared from 
0.4 billion m2 to approximately 0.7 billion m2, a growth rate of 69% in the 
last decade.

In March 2014, China revealed a new blueprint to further expand 
urbanisation, which has been referred to as China’s new urbanisation plan 
or strategy. For the first time, this blueprint includes and integrates debat-
able matters of human and social developments that are critical to China’s 
growing urban population (Cheshmehzangi 2014). Despite the delay in 
developing such an urbanisation plan, the new strategies include fairer 
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conditions for rural-to-urban migration. The focus is a human-centric 
approach to urbanisation with a major emphasis on not only the urban but 
also the rural areas. The possibilities of giving access to public services and 
urban welfare are new in discussions and are opened up for gradual devel-
opment; i.e., allowing the rural residents to migrate to cities in a gradual 
pace, including better benefits to access services. Having said this, there 
remains strong consideration about rural-to-urban migration with the 
enforcement of physical infrastructure development and industrial growth. 
The predicted figures for China’s urban and rural population indicate 
China’s consistent, but major influx of rural migrants to the cities. This is 
due in part to China’s lack of investment and development in the rural and 
remote areas, leaving substantial social, cultural and economic gaps 
between rural and urban residents. This ‘uneven development’ (Smith 
2010) is effectively a polarisation in capital, investment and income that 
can be argued as a global matter, yet is more significant for the case of 
China as the pace and scale are unprecedented.

Furthermore, the lack of public services and growing demand for the 
provision of daily needs in China’s rural areas are becoming more apparent 
while the physical infrastructure is improving at the national level. Similar 
to many other developing countries, there is a perceptible decline in the 
rural areas of China, where social and economic attributes are more vul-
nerable. Therefore, the increasing influx of population to cities, if further 
characterised by a lack of structure and undetected mobility patterns, will 
result in severe challenges to the course of sustainable development.

Of all concerns about the role of the social sciences in urbanism in the 
case of China, we can refer to strategic plans that are shaping the course of 
national, regional and local development. It is certainly now clear that 
overspending on the physical infrastructure does not necessarily result in 
sustainable human development. A comprehensive socio-economic 
approach to development seems essential to the current phase of China’s 
urbanisation. As a result, China is now expected to move towards a more 
structured approach bringing in together issues of urbanisation and urban-
ism. Therefore, it is essential to create opportunities for both the rural and 
the urban in order to reduce the burden from issues of rural-to-urban 
migration and approach towards human development. This complexity 
needs to get resolved along with the increasing public demand and the 
increasing gaps between the social classes. However, ‘class struggles of 
some sort’ is inevitable in such a process (Harvey 2013, p.  115). 
Strategically, the move towards human development and humane scale 
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approach to urbanisation requires huge force in bringing in disciplines in 
the social sciences and humanities. Although China is becoming a global 
role model as a result of its vibrant and thriving economic growth, it is still 
struggling with its own social and cultural aspects faced with rapid 
transformation(s) and even decline. China’s ageing society and the grow-
ing demands from its rapidly increasing middle-class population remain as 
major concerns that may not allow China to be Asia’s number one eco-
nomic power (Cheshmehzangi 2014).

Given the current stage of China’s growth and development, there is a 
certain need for urbanism with the support of the social sciences in making 
it sustainable. The change and reform in policies and development are the 
major mechanisms to address this need. For instance, the current urban- 
biased economic policies and the widespread extent of urban–rural 
inequalities, as discussed by Lu and Chen (2006), are issues that can only 
be resolved through the development of comprehensive social security 
and structured strategic plans. The disparities between China’s rural and 
urban populations are not only limited to economic policies but also 
related to the urban–rural income gap (Yao 2005), the levels of invest-
ment and education (Wan et al. 2006) and labour allocation matters (Yang 
and Zhou 1999). Taking into consideration of the income disparities 
between rural and urban populations, we can refer to Lu’s study (2002) 
on how this affects growth, allocative efficiency and local growth welfare; 
none of which can be resolved without a considerable input from the 
social sciences. In this respect, Yao (2005) discusses that a ‘non- equilibrium 
financial development in China may lead to negative economic conse-
quences’, resulting in even larger gaps between different social classes and 
backgrounds in the country (mainly between the rural and the urban). 
Hence, some unprecedented challenges are currently escalating in China 
as they become worrying indicators for economists, local governments 
and policy makers. Some of these challenges have been under discussion 
and debate over recent few decades, including: changes in labour produc-
tivity between different sectors (Nolan and White 1984); issues of public 
policy on migration (Wong 1994); the threshold effect of income inequal-
ity on China’s real level of economic development (Wang and Ouyang 
2008); and impacts on urbanisation of the heavy-industry-oriented devel-
opment strategy (Lin and Chen 2011). Alongside these already itemised 
challenges, the author aims to explore China’s current and forthcoming 
challenges as part of the new urbanisation phase.
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4.2  towards a ComprEhEnsivE dEvElopmEnt modEl

4.2.1  China’s Challenges of Urban Growth and Urbanisation: 
Lessons for the Future

China’s new urbanisation is currently facing three major challenges: (1) 
rural decline under conditions of increased urbanisation; (2) over- 
urbanisation in coastal areas; and (3) unbalanced development for small 
and medium-sized cities (from the conclusion session of the EU–China 
Event on Urban Innovation 2013, Foshan, China). These three challenges 
bring about social pressures, such as social inequalities and social decline, 
calling for the development of social sustainability. The move towards one 
billion urban residents by 2030 (McKinsey 2009) indicates substantial 
pressure on China’s future urban growth and urbanisation. Therefore, 
China’s trend for urbanisation will require a more holistic approach than 
has taken place since the 1980s (Cheshmehzangi 2014).

The opening speeches by several mayors of Chinese cities in the major 
‘EU–China Urban Innovation Event’ in May 2013 indicate three overlap-
ping aspects: (1) People; (2) Land; and (3) Income. These three elements 
are the main pillars of the new phase for China’s urbanisation. People, 
central to the current reforms, can boost China’s growth by increasing the 
consumption. This is simultaneously a major challenge for local govern-
ments with pressures on expenditure and further demands for investment. 
However, in the coming years the main challenge will remain on develop-
ment of mechanisms for the new urban residents, principally those who 
have migrated from rural areas. Through the gradual reform of the Hukou 
system (i.e., the official record of household registration in a government 
system in China), it is anticipated that a better balance should be achieved 
between living qualities, social development and migration. Similarly, land 
will play a significant role in China’s new urbanisation. Cities will have to 
develop a better scientific understanding of urbanisation and urban 
growth, enabling them to become more inclusive, prosperous and interna-
tional. The internationalisation of major cities and regional urban com-
petitiveness will remain vital to development of thriving urban hubs in the 
country. Yet the forthcoming reforms should include substantial planning 
changes, such as: land use reforms (e.g., land ownership in particular); the 
integration of land issues with growing environmental concerns (e.g., 
global warming, exploitation of resources and pollution); and agricultural 
production and ecological matters (e.g., production and efficiency of food 
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supply and ecological protection). Lastly, the issue of investment and how 
income is generated and raised in comparison with the global figures will 
remain a principal aspect of China’s new process of urbanisation. The 
major demand will be for institutional innovation and the development of 
public services, realising a balance for development of a fair pricing mecha-
nism. The marketisation for both local and international markets will 
remain imperative in indicating how some of the urbanisation issues can 
be resolved over time. To sum up all three aspects, the forthcoming actions 
will require focusing on understanding people’s needs, investing in social 
development and achieving a more harmonious approach to urbanisation. 
The pace of urbanisation may fall as the above challenges become more 
significant at certain times and/or certain parts of the country. The 
approach to urbanisation will require a holistic understanding to be 
achieved at both macro and micro levels, introducing considerable reforms, 
and supporting both communities and the local governments. The lessons 
learnt from the past will prioritise major aspects of environmental, agricul-
tural and ecological importance in urbanisation and will be embedded in 
the process of urban growth (Cheshmehzangi 2014).

4.2.2  Urbanism and Urbanisation: Towards a Comprehensive 
Development?

Back in 1993, Nicholas Kristof (1993, p.  59) argued that ‘the rise of 
China, if it continues, may be the most important trend in the world for 
the next century’. China is now establishing itself as a successful model 
for other developing countries, particularly for the rapidly developing 
countries. Yet it is often forgotten that urbanisation and development 
should not only be replicated but also require careful consideration in 
terms of how it is utilised, localised and reflected on the local demands. 
In this sense, we can refer to the role of urbanism in the process of urban-
isation as a key matter. Through both governance and increasing the 
efficiency of planning and development, it is important to concurrently 
develop the welfare system and infrastructure, allowing for innovative 
and integrated solutions to overcome issues of poverty, deprivation and 
even decline. Urbanism, if it is to be integrated in this process, can help 
to promote the quality of urban development patterns and help to 
develop better institutional reforms and measures for an improved qual-
ity of life. It can then help to achieve a more sustainable way of develop-
ment and growth. The follow-up matters will gradually shift towards the 
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improvement and/or enhancement of public services and the management 
of social development, both of which are essential to the achievement of 
a sustainable urbanisation.

As argued by Harvey (1985, p. 23), the relation between ‘city forma-
tion and the production, appropriation and concentration of an economic 
surplus has been long noted’. Therefore, the dynamics of urbanisation are 
interlinked and often overlap. For China’s new urbanisation process, the 
formation of a holistic approach is particularly critical, questioning how 
and to what degree it can happen in the coming years. The increase in 
China’s production and demand are yet to bring more success and failed 
stories. In the current phase of new urbanisation, it is vital for new policies 
to enable the formation of cities beyond the current structure. The aim 
should ultimately be towards structuring and developing socio-economic 
strategies. This will potentially offer a mechanism to promote a less pro- 
planning urbanism in urbanisation, and may instead provide a comprehen-
sive approach to shape a framework for future growth and development. 
Moreover, the successful effect of urbanism in urbanisation requires sig-
nificant support and input from a wide range of disciplines in the social 
sciences. We can argue that a multilayered approach to urbanism is 
required to ensure the achievement of a comprehensive development. 
This cannot happen solely on the basis of economic growth or social 
development. The combination of the two, alongside environmental con-
cerns and cultural values, are essential to achieving successful models. In 
this respect, we can simply refer to Jane Jacobs’ statement (1961) that the 
combination of decay in cities, decline in economy and intensifying social 
distresses/pressures are not coincidental. The impact from one on another 
is becoming so apparent that it is often challenging to separate them from 
one another.

In the case of China, we can point out how the continuous social strug-
gle and unbalanced economic situation are intertwined. The enduring 
issues related to rural migrants and the continuous decline of rural com-
munities raise alarm bells of how this trend may continue in future. 
Undoubtedly, there will be more pressure on policy makers, as such major 
matters become more challenging. In this process, if the role of urbanism 
is neglected we may end up with policies and decisions that diminish the 
content of urbanisation. The content, embracing development and 
growth, will require careful consideration to become nourished in the pro-
cess of urbanisation. On the other hand, there are major concerns on 
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environmental implications of urbanisation and lifestyle changes in China 
(Hubacek et al. 2009), which again reflect on inequalities in income and 
lifestyles, especially between rural and urban populations. From a different 
perspective, this is also discussed by Zhang and Song (2003) through their 
cross-sectional analyses on rural–urban migration and the impact on 
urbanisation. In their study, Zhang and Song (ibid.) refer to the rural–
urban income gap as a major challenge for the process of urbanisation. 
Although their paper pays attention to the issue of inequalities, the 
authors’ place an emphasis on considering the rural as the pivot point of 
urbanisation. This merely means we cannot neglect the impact of urban 
growth (both physical and economical) on the rural communities. We also 
should not allow the significant decline of rural and peri-urban areas in the 
process of urbanisation. Therefore, carefully crafted planning is required 
to consider rural, peri-urban and urban areas under a single umbrella of 
comprehensive development. This will need to include contextualised 
‘development policies and institutions’ (Whyte 2009, p. 371) and con-
sider all previous development patterns and opportunities of future growth 
and development.

4.3  EvolUtion of ECo-dEvElopmEnt  
in thE ChinEsE ContExt

The term eco-development is a relatively one, although it can be tracked 
back to some ancient Chinese philosophies, as discussed earlier in earlier 
chapters. It originated first in the context of building energy saving in 
China. The Chinese central government began to take measures to reduce 
the building energy consumption in 1986 when the Domestic Building 
Energy Saving Standard (JGJ26-1986) was implemented and an energy- 
saving target of 30% (compared with the benchmark buildings built in 
1980) was established. A milestone of eco-development at the building 
level is the launch of the Green Building Evaluation System (GBES) in 
2006, which is the first national standard to evaluate comprehensive build-
ing performance in China, rather than focusing only on energy efficiency.

Eco-developments at the neighbourhood and city scales have occur 
much more recently. The concept of ‘eco-city’ or ‘eco-neighbourhood’, 
for example, was not translated into practical initiatives until the early 
2000s. However, the country has seen a booming of eco-developments at 
neighbourhood and city levels since 2008, when the Scientific Concept of 
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Development was unveiled by the then President Jingtao Hu at the 17th 
CPC (Communist Party of China) National Congress. This concept called 
for a development model that places people first, and aims to achieve 
comprehensive, coordinated and sustainable development. After that, a 
number of pilot projects have been launched and evaluated. The following 
section reviews the national five-year plans (FYPs) from the 11th to the 
13th (2006–2020) which marked a time period during which China com-
menced a more critical and thorough reappraisal of its developmental pri-
orities and strategies in cities.

4.3.1  Policies on Eco-Development in the National 
Five-Year Plans

Since 1953, China has implemented a series of Five-Year Plans (FYP) 
which established the blueprint and targets for national economic and 
social development for a five-year period. FYP provides a main window to 
observe the directions, strategies and changes in development mode over 
a five-year period. They usually include a national-level masterplan that set 
key national overall targets and a number of special programmes that 
address sectorial targets and are usually drawn up by ministries that super-
vise a specific sector. For example, the Ministry of Housing and Urban- 
Rural Development (MoHURD) is responsible for the special programme 
of the construction industry, and the Ministry of Environmental Protection 
(MEP) focuses on the special programme for environmental protection. 
The national overall targets are also disaggregated and allocated to provin-
cial level. Provincial governments need to make their own five-year plans 
(FYPs), and the provincial targets are then broken down further to city 
and county levels. Therefore, governments at various levels are obliged to 
achieve these targets. The national FYP and its special programmes, as well 
as local FYPs, constitute a systematic mechanism to move the country 
towards the targets established.

Traditionally, FYPs have been focused on economic development and 
related growth targets, with less consideration on the social and environ-
mental aspects. In an address to the National Congress in 2006, Ma Kai, 
the then Minister of National Development and Reform Commission 
(NDRC) and one of the current Vice Premiers, admitted that the accom-
plishment of the 10th Five-Year Plan was at the expense of resources and 
environment (NDRC 2006). Ma (NDRC 2006) further remarked:
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During the 11th Five-Year Plan period, we will implement the basic national 
policy of resources conservation and environment protection, develop cycling 
economy vigorously, protect and restore ecosystem and environment, strengthen 
environmental protection, improve resources management, promote the bal-
anced development of population, resources and environment to realise sustain-
able development.

Recognising the limitation of the development mode featured with 
intensified resource input, the Eleventh Five-Year Plan for the period of 
2006–2010 was rectified by the National Congress in 2006, which was 
described as ‘revolutionary’, ‘a watershed’ and ‘of turning point signifi-
cance’ (Fan 2006) and ‘historic for its action on climate change’ (Ye 2011) 
by incorporating a number of indicators addressing environmental dete-
rioration, resource depletion and social inequity. Two basic principles were 
reflected in the plan: ‘concept of scientific development’ and ‘harmonious 
socialist society’; in other words, economic growth was not to be sustained 
at the cost of environmental degradation and resource depletion, meaning 
that disadvantaged groups and less developed regions share the fruits of 
economic growth (Ye 2011).

Compared to the 10th Five-Year Plan, it is the first time that a quantita-
tive target for energy efficiency was put in the national FYP, which required 
a reduction of 20% from the 2005 benchmark. This is measured as energy 
consumption per unit (10,000 RMB, approx. US$ 1450) Gross Domestic 
Production (GDP). It was also defined as one of the ‘restricted’ targets 
which are tied in with governments at all levels from the central govern-
ment down to the provincial, city, county and township levels. In other 
words, governments at all levels have responsibilities to achieve the disag-
gregated targets allocated and, as a result, to contribute to the accomplish-
ment of the overall national target. This was quite an ambitious target 
because the increment of energy intensity was greater than the GDP growth 
rate during the period of the 10th Five-Year Plan (Lin et al. 2008). The 
introduction of such a target signalled a shift towards a new development 
mode that tries to make a balance between economic growth and ecologi-
cal conservation. The 20% energy-intensity target also translates into an 
annual reduction of more than 1.5 billion tonnes of CO2 by 2010 (Zhang 
et al. 2011) compared with the ‘business-as-usual’ development mode.

In September 2006, the State Council issued a disaggregating scheme 
to provinces with quantitative targets (The State Council 2006). The high-
est goals are for Shanxi and Inner Mongolia, both of which have strong  
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coal- mining industries, with a 25% reduction compared to 2005. The 
lowest target, a 12% reduction, was given to Hainan and Tibet. Twenty 
provinces out of a total of 33 were given a 20% energy-saving target, the 
same as the national target. These provincial targets were further broken 
down to the level of cities and counties. For example, the Shanxi 
Government approved a scheme in November 2006 disaggregating the 
provincial energy-saving target (25% reduction) into subtargets for each 
city (Zhang et al. 2011).

In June 2011, China announced that it had essentially met the energy- 
saving target, with a final achievement level of 19.1% (NDRC 2011). 
A field survey of local governments and enterprises conducted by Tsinghua 
University also confirmed the national reduction in energy intensity is in 
line with the 20% target (Ye 2013). This referred to a reduction of 1.55 bil-
lion tons of carbon dioxide emissions (ibid.).

The building sector was seen as one of three key sectors for potential 
energy saving in the 11th Five-Year Plan, along with power generation and 
the industrial sector. During this period, China had initiated a number of 
laws, regulations, policies, standards and pilot schemes to reduce energy 
consumption in buildings, including:

• The Green Building Evaluation System (GBES) in 2006, which is a 
national standard and is the first comprehensive green building rat-
ing tool in China;

• The Renewable Energy Law in 2006, which encourages the integra-
tion of solar PV in building design;

• The Ordinance of Energy Saving in Civilian Buildings in 2008, 
which is seen as a significant move in China’s move to cut energy use. 
This establishes a framework for building energy saving by introduc-
ing various policy tools, e.g., energy-saving planning, a financial 
incentive mechanism, and market-access requirements for new build-
ings. The regulations have specified the responsibilities of designers, 
real estate developers, housing quality supervisors and even leaders 
of public institutions for saving energy in both residential and office 
buildings;

• Design Standards for Energy Saving in Residential Buildings in 
Severe Cold and Cold Zone in 2010;

• Design Standards for Energy Saving in Residential Buildings in Hot 
Summer and Cold Winter (HSCW) Zone in 2010.
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All of these regulations, standards and policies mark China’s remark-
able transition to a more environmentally-friendly built environment. By 
2010, 113 building projects have been labelled by GBES (MoHURD 
2012). However, the efforts have been largely focused on energy conser-
vation at the single building level, with little consideration given to larger 
spatial levels such as city and community. Green building development is 
still dispersed across the country and has not appeared at a large scale of 
implementation.

The 12th Five-Year Guideline was approved by the National People’s 
Congress on 14 March 2011. The plan reiterated ‘scientific development’, 
and emphasised ‘higher-quality growth’, which gave priority to tackling 
sustainability issues, such as pollution, energy-intensive consumption, and 
resource depletion. It has put forward three key themes: economic restruc-
turing; social equity; and energy and environment. This was the first time 
that a carbon reduction target was set in the main plan, building upon 
China’s pledge to reduce carbon intensity by 40–45% by 2020 based on 
2005 benchmarks, which had been made at the United Nations Climate 
Change Summit in Copenhagen in 2009 (China Dialogue 2011). The 
plan required a 16% and 17% reduction of energy consumption and car-
bon emissions per GDP unit, respectively, from the 2010 level (with 7% 
GDP growth). Though the energy reduction target was less than the pre-
vious FYP, it was still believed to be ‘ambitious’ as the easy-hit approaches 
such as shutting down small power plants and steelmakers have been 
largely implemented (ibid.). Further reductions would be more intensified 
on two key factors of technology and investment.

In May 2012, a Special Program for Building Energy Conservation was 
published by MOHURD. It is also the first time that such a sectorial plan 
was put forward specifically on the concept of sustainable built environ-
ment. The program aimed to promote large-scale green building develop-
ment. Furthermore, in addition to promoting building performance, the 
program also focused on developing eco-developments at large spatial lev-
els. It was required to establish 100 eco-cities, eco-districts or eco- 
industrial parks across the country for demonstration purposes, which 
should address issues, including:

• Energy reduction—including energy-efficiency design standards, 
renewable energy generation, energy consumption quota, etc.;

• Land use—including compact land use, neighbourhood pattern, use 
of underground space, etc.;
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• Transport—including public transport network, clean fuels, green 
trips, etc.;

• Green building development—including a green building ratio, 
savings for energy, land, water, materials in buildings, indoor air 
quality, green construction, etc.;

• Environmental quality—including air pollution, water pollution, 
noise, urban island, etc.;

• Social harmonisation—including people’s living quality, accessibility 
to facilities, community involvement, etc.

According to the official announcement by the National Development 
and Reform Commission, China has exceeded the targets set for the 12th 
FYP period. The energy intensity and carbon intensity have been decreased 
by 18.2% and 20% from 2010 level (NDRC 2016).

In 2015, China’s urban population exceeded its rural population for 
the first time in its history. In recent years, urban problems such as air pol-
lution and traffic congestion have caused widespread discontent among 
Chinese people. In December 2015, the CPC and the central government 
convened its first Central Urban Work Convention in 37 years since the 
reform and opening-up policy was initiated in 1978. The Convention calls 
for the following goals to be met in Chinese urban development (China 
Daily 2015):

• To enable people in central and western areas to benefit from the 
development of cities without leaving their hometown;

• To keep the distinctive landscape and cultural and architectural 
identities of cities;

• To carry on the historical and cultural heritage of cities;
• To build cities with beautiful natural landscapes;
• To keep the expansion of cities within planned boundaries and to 

build smart and compact cities.

On the heels of the convention, the Central Committee of the CPC 
and the State Council issued Several Opinions on Enhancing Urban 
Planning, Construction and Management in February 2016. These policy 
suggestions reflected the revised thinking of the new leadership, under 
President Xi Jinping, with regard to urban development models. Among 
the proposed measures are some unprecedented proposals that have stirred 
up widespread debate in the country. Typical urban development models 
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over the past few decades featured with superblocks, gated small residential 
districts, and giant streets have been overturned. Urban planning and 
development are now expected to follow principles such as the following 
(China Daily 2015):

• Increase street network intensity and walkability;
• Open up gated communities;
• Expand mixed-use development rather than the current functionality- 

based zoning approaches;
• Public transport-oriented urban development;
• Improve low-carbon city technologies and “sponge” city technologies.

One month later, in March 2016, the 13th FYP was approved by the 
National People’s Congress. The reduction targets for energy intensity 
and carbon intensity have been set for 15% and 18%, respectively. For the 
first time PM 2.5, a type of dangerous fine particulate in the air mass, was 
included in the plan. The FYP calls for the promotion of a healthy urban-
isation plan. It addresses issues such as public transport-oriented urban 
development, the avoidance of urban sprawl, high-capacity infrastructure 
and mixed-use development, and the adoption of low-carbon technolo-
gies and smart/digital cites (China Daily 2015). Concrete policies and 
special sectorial programmes will be gradually made by various govern-
ment agencies in the next couple of years in order to achieve the overall 
targets.

According to an article published by Nature (Tollefson 2016), a joint 
report from the Grantham Research Centre on Climate Change and the 
Environment and the Centre for Economics and Policy, China’s GHG 
emissions are likely to reach the peak by 2025, some five years earlier than 
the target set by President Xi in 2014 (Green and Stern 2015). Such a 
reduction in energy consumption and carbon emissions is accompanying a 
new development model—the so-called ‘new normal’, which embodies a 
focus on structural changes that can achieve still strong, but lower rates of 
economic growth of a much better quality in terms of both social equity 
and environmental sustainability. However, this report also predicts that a 
continuous increase of energy consumption and carbon emissions from 
the transport sector would be a focus area for future mitigation. An urban 
planning model featuring compact, high-density buildings and public 
transport links should be prioritised (ibid.).
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4.3.2  Current Incentives for Eco-Development in China

4.3.2.1  National-Level Incentive Schemes
In January 2013, the State Council published a Green Building Action 
Plan, which signified that green building development in China has 
entered a new phase of large-scale development. Then, on 26 April 2013, 
MoHURD and the Ministry of Finance released the Implementation of 
Opinions Regarding Accelerating the Promotion of National Green 
Building Development. In this document, green buildings are recognised 
as projects that satisfy the requirements from the Green Building 
Evaluation System (GBES). The Action Plan requires:

• 1 billion metres square construction area of new buildings shall be 
certified by GBES in 12th Five-Year Plan period (2011–2015);

• 20% of all new construction shall be green buildings by 2015;
• Three types of buildings must comply with green building standards 

since 2014, including buildings invested by the government such as 
government offices, schools, hospitals, museums, science museums, 
stadiums; social welfare housing in provincial capitals and special cit-
ies; and large public buildings with single building area over 20,000 
square meters such as airport, railway stations, hotels, and shopping 
malls.

To achieve these goals, there are subsidies provided by the central gov-
ernment to encourage achieving GBES certification. Forty-five RMB per 
square meter floor area subsidy is provided to new construction that 
achieves two-star certification, and 80 RMB for three-star certification. 
There is no subsidy for one-star certification. MoHURD (2012) estimated 
the average incremented cost are 60, 120 and 300 RMB per square metre 
for one-star, two-star and three-star certification, respectively, for residen-
tial buildings, and 30, 230 and 370 RMB for public buildings, respec-
tively. It is noticed that the current government subsidies cover only a part 
of the extra costs of green buildings, particularly for public buildings.

The document also calls for the promotion of eco-cities and sustainable 
urban development. The central government will provide a minimum of 
50–80 million RMB to support cities that are recognised as national eco- 
city demonstration projects. The grant is intended to offset the cost of 
large-scale eco-developments, such as a new urban area expanded from the 
existing city. However, the definition and criteria of what constitutes a 
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‘green ecological city’ still remain unclear in the document. It is noticed 
from the current practice of the national eco-city demonstration projects 
that the visions, strategies and their key performance indicators (KPIs) 
vary across projects. More discussions will be given in Chap. 5.

Incentivised by the policy mechanisms, in recent years there has been 
a growing interest in promoting green buildings and eco-cities. At the 
time of writing, around 280 Chinese cities that have declared an ambition 
to develop an ‘eco-city’ or a ‘low-carbon city’ (China Society for Urban 
Studies 2012). Green building development is a core requirement for 
these eco-city projects. For example, Tianjin Eco-City, a joint urban proj-
ect between China and Singapore, requires the compulsory certification 
of all buildings within the city through a recognised green building rating 
system such as GBES, LEED and Green Mark. Such a city- scale imple-
mentation has deeply shaped the local construction industry, from design, 
material manufacturing, construction to operational management, and 
the green building sector has become a valuable contributor to the local 
economy.

4.3.2.2  The Application of Green Building Rating Systems in China
So far, a number of different green building rating systems have been used 
in China, including LEED, Green Mark, BREEAM, Green Star and 
Passive House. Of these, LEED has been the most widely adopted inter-
national rating system in China. According to Green Building Map (2015), 
a website that records certified building projects, there are 195 building 
projects certified by LEED up to 2014, increased from only 14 in 2008. 
Inspired by the success of LEED, some other international ratings systems 
have also been adopted in China. For example, Green Mark from Singapore 
has been widely used in the case of Sino-Singapore Tianjin Eco-city and 
BREEAM has been applied to a pilot eco-city project in Changsha (Meixi 
Lake Eco-City). Similarly, the German Passive House Standard has been 
used to certify ten buildings in China (up to 2016) since the first passive 
house was completed in the World Expo in Shanghai in 2010.

Compared to international systems, the Chinese Green Building 
Evaluation System (GBES) has a much wider application. GBES was 
officially published by the Ministry of Housing and Urban–Rural 
Development (MoHURD) in 2006, and was upgraded in 2014. It was 
developed based on the policy requirements outlined by central govern-
ment in 2004. These requirements can be summarised as ‘Four-Saving and 
One-Benign’, i.e., energy saving, land saving, water saving, and material 
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saving, as well as environmental benign & pollution reduction. To reflect 
on these policy requirements, GBES provides a three-star rating system 
for two building types—residential and public. Public buildings in China 
covers a broad range of structures, including governmental buildings, 
school buildings and commercial buildings. There are two types of 
assessment; green building design labelling and green building opera-
tion labelling. The latter is granted only after a building has been in 
operation for one year. Different from some other rating systems which 
adopt a third-party assessment procedure, the government has been 
playing a key role in the GBES evaluation. Two assessment bodies—the 
Centre of Construction Science and Technology and the Chinese Society 
of Urban Studies, which are both affiliated to MOHURD—are respon-
sible for nationwide certification. Some provinces, and provincial-level 
cities such as Beijing and Shanghai, can evaluate local green construction 
projects; however, this only applies to one- and two-star certifications. 
All three-star applications must be evaluated by the two national assess-
ment bodies.

Akin to other rating systems, GBES comprises eight assessment catego-
ries: land saving, energy saving, water saving, material saving, indoor air 
quality, construction process, operation management and innovation. 
Within each of them are a number of assessment criteria and benchmarks. 
Within this context, GBES has become a major player in the market of 
green building certification in China. It is the first comprehensive system 
for whole building assessment and has been a national standard since 
2006. Before GBES, there were fragmented assessments on various aspects 
of building environmental performance such as energy, materials and 
water.

By the end of 2015, there are totally around 4071 projects, or 472 mil-
lion square metres in floor area, have been certified by GBES according to 
the 2016 statistics report from the China Society for Urban Studies 
(2016). Among them, 45% of the total ratings were granted to public 
buildings, 53% for residential buildings and 2% for industrial buildings. It 
is noticed that most ratings are for the design stage and only 159 projects 
have obtained operation labels. This indicates the actual performance of 
buildings with GBES design labels has not been widely validated in China. 
It is also noted by Ye et al. (2013) that the distribution of GBES-certified 
buildings is regionally uneven. More than three-quarters of GBES certified 
buildings are located in the east coast which is the region with the most 
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rapid economic growth. Although western China accounts for two- thirds 
of China’s territory, its proportion is less than 10%. This reflects the devel-
opment of green building in a city closely correlates with the economic 
conditions of that city because a vibrant economy can afford the incre-
mented costs incurred by green buildings.

4.4  loCal Efforts for ECo-dEvElopmEnt in China

4.4.1  Motivations from Local Governments

It has been observed in recent years that there is a growing interest in 
promoting eco-development at the level of local government. For exam-
ple, Beijing has announced that the municipal government would subsi-
dise the energy-efficiency retrofit of buildings, offering 100 RMB per 
square metre in addition to the subsidy from the central government, and 
would furthermore subsidise any retrofit which included the installation of 
solar water heating systems by up to 200 RMB per square metre (Li and 
Shui 2015). The support for eco-development on the part of local govern-
ments is driven by the following motives:

• To reduce energy consumption and related carbon emission—Local 
governments have been bound to quantitative reduction targets. 
National targets are broken down to provincial-level targets, and 
then further decomposed and reallocated to city-, county- and 
township- level governments.

• To reduce local environmental pollution—Many Chinese cities have 
been suffering from severe air pollution. As around 78% of the 
national total electricity is generated by coal burning, consuming 
energy has been a main reason for local air pollution. To tackle air 
pollution, local governments in China need to bring down energy 
consumption in buildings as it is a major consumer of energy;

• To create new business opportunities. The delivery of green build-
ings, from a view of the entire supply chain, involves many aspects 
such as planning, design, geological survey, construction, material 
manufacturing, and facility management. Liu et al. (2012) estimate 
a potential market of green buildings in China would amount to 
1.5 trillion RMB (approx. US $220 billion). This implies an attractive 
business opportunity for local governments.
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To implement the National Green Building Action Plan at local levels, 
by the end of 2015, 28 provinces, autonomous regions and municipalities 
have proposed their own timeframes to promote green building construc-
tion (China Society for Urban Studies 2016). They cross over the country 
from prosperous eastern coastal regions to the less developed western 
regions and some of them have higher requirements than the national 
one. For example, Beijing requires that all new construction must be certi-
fied minimum at the one-star level from 1 June 2013. Jiangsu province 
sets one-star standards as compulsory requirements for all new construc-
tion from 2015 and Chongqing plans to introduce such a scheme from 
2020. GBES one-star standards have become compulsory requirements in 
some cities and incorporated into the administrative procedure for new 
construction permits.

In addition to direct subsidies, other policy incentives implemented at 
local levels include:

• Pre-selling commercial properties—Commercial properties with 
green building certification are allowed to pre-sell depending on the 
level of the green certification assigned. For example, a certified 
three-star commercial property can be pre-sold when the foundation 
is completed; a certified two-star building can be placed in the mar-
ket when a minimum of one-quarter of the main structure is 
completed;

• Tax refund for housing buyers to encourage purchasing green build-
ings, for example, 20% tax will be refunded if buying a two-star green 
building, and 40% for buying a three-star housing;

• The cost for certification is fully covered by the government, for 
example, in Shenzhen and Beijing the cost will be covered by the 
government if a project is certified at the three-star level;

• The mortgage rate can be 1% less if buyers sign contract to buy a 
green building in Fujian Province;

• Increase of plot ratio for a commercial housing project, for example, 
an increase of 1%, 2% and 3% plot ration is allowed for projects 
achieving one-star, two-star and three-star certification in Fujian 
province.

Local government is a key player in the development of eco- development 
in China. The use of policy instruments is a significant factor to upscale 
green eco-development because it can help to create a large market for 
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green projects and cause major changes in construction practice. Local 
government involvement is one of the essential and effective ways in 
 promoting eco-development through enhancing construction codes, 
direct financial subsidies and policy incentives. The next section discusses 
an example of how local government promotes eco-development in China.

4.4.2  Local Initiatives: A Case Study of Ningbo

Ningbo, located on the eastern coast of China and with a population of 
7.6 million, has the most vibrant economy in China with a per capita output 
of US$15,046 in 2013, three times higher than the national average. The 
city now serves as the economic centre for the southern Yangtze River Delta 
and has been ranked in the top ten cities for business in China by Forbes.

Ling and Ye (2012) found that green building development in a city 
correlates strongly with the macro-economic conditions of the city. The 
annual level of GDP is the most significant individual factor affecting a 
city’s green building development This is because a vibrant economy can 
absorb the incremental costs incurred by green buildings. It is interesting 
to note that Ningbo had a GDP rank of 17th among all Chinese cities in 
2012 (Elivecity 2015). In contrast, the total green building floor area in 
Ningbo in the same year was ranked 35th (Ling and Ye 2012), which was 
behind many Chinese cities that have a lower economic growth.

The city has an official energy saving target of 18.5% for the period of 
the 12th Five Year Plan (2011–2015), which is higher than the national 
average of 16%. Building energy saving is recognised by the city govern-
ment as a focus area to achieve this target. However, green building is still 
a new concept in Ningbo. Up to the end of 2014, only 19 buildings that 
have been successfully certified by GBES or LEED, including 9 public 
building projects and 10 residential projects. Ten of these buildings were 
certified in 2014. The local government has noted the underdevelopment 
of green buildings in the city and realised that the lack of a policy instru-
ment is a key factor that impedes the green building development.

Government involvement is believed to be one of the essential and 
effective ways in promoting green buildings (Chan et  al. 2009; Ofori 
2006) as it can rectify market failure by introducing market-based incen-
tive schemes (Chan et al. 2009). The reason behind this can be attributed 
to the fact that green buildings are often perceived as having higher 
upfront costs for the design, construction and optimisation of building 
service systems.
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To respond to the National Green Building Action Plan, the city has 
placed this issue on the agenda as a priority, issuing three directives in July 
and August 2014 to accelerate the development of green buildings in the 
city, respectively, Opinions on Accelerating Green Building Development 
in Ningbo, Ningbo Green Building Development Action Plan and 
Provisions on Adjustment of Conditions for Commodity Housing Presale. 
The main points of these directives include:

• Set up a Leading Group for Green Building Development chaired by 
a deputy mayor.

• All government-funded construction must be certified by GBES.
• All commercial buildings with a construction area of more than 

20,000 square metres must be certified by GBES.
• Over 10 million square metres of green building will be constructed 

by the end of 2015.
• Over 1 million square metres of existing buildings will be retrofitted 

to achieve energy efficiency.
• Commodity housing with green building certification is allowed to 

pre-sell depending on the level of the green certification assigned: for 
example, a certified three- star building can be pre-sold when the 
foundation is completed; a certified two-star building can be placed 
in the market when minimum one fourth of the main structure is 
completed.

All quantitative targets have also been broken down to district-level 
governments by years. The city government further organised a project 
team in September 2014, including external experts from the municipal 
construction committee, the University of Nottingham Ningbo Campus 
and the China Academy of Building Research Shanghai Institute, to exam-
ine the effectiveness of the current policy framework and introduce new 
robust instruments if needed. The project team then conducted a city- 
wide questionnaire survey to investigate perceptions of various practitio-
ners in Ningbo on the driving and impeding factors for green building 
development. Between September 2015 and March 2016, the project 
team has submitted a series of work reports to the city government. All 
policy recommendations are generally classified into four categories—local 
financial incentives, local design standards and rating tools, administra-
tion, and technologies (Deng et al. 2016). Among the major points to be 
considered are:
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• Local incentives: 15 and 50 RMB subsidies for two- and three-star 
certification; 70% and 100% exemption of municipal construction 
matching fee for two- and three-star certification; 20% and 40% 
refund of property deed tax for two- and three-star certification; 2% 
and 3% increase of plot ratio for two- and three-star certification;

• Local design standards and rating tools: GBES one-star is compul-
sory for all new construction and GBES one-star is required for all 
new construction funded by the local government;

• Administration: set up Ningbo Green Building and Energy Efficiency 
Commission; set up Ningbo Green Building Experts Pool; encour-
age and coordinate the third-party consulting service market;

• Technologies: promoting the use of building information modelling 
approaches in the construction industry; promoting the industriali-
sation of the construction industry; promoting energy performance 
contracting; publishing a list of green building products that are suit-
able for Ningbo.

The city is currently working on the 13th Five-Year Plan and it is 
assumed that many of the recommendations would be included in the plan 
and will be implemented by the government in the next couple of years.

As economic development remains a key goal for majority cities in 
China, strong governmental policy intervention and robust incentive 
schemes are the main drivers for eco-development, together with multidis-
ciplinary coordination between the involved stakeholders. Furthermore, it 
is noted that the strategies and practices of promoting eco-development 
are varying greatly in different cities at different spatial levels. The next 
three chapters will discuss a number of case studies across the country at 
the three spatial levels, respectively, with the intention of providing a com-
prehensive and timely picture of current eco-development in China. These 
case studies, in contrast with the global examples discussed in Chap. 3, 
represent the latest policy development and practice of eco-development 
in China. In each of the case study chapters, we will discuss the case studies 
based on a defined categorisation at their spatial level. A few of these proj-
ects, such as Sino-Singapore Tianjin Eco City and Chongming Eco Island, 
are internationally renowned. Many are national-level pilot projects, which 
intend to provide models for future eco-development projects in the 
country. Most macro-level (city-scale) projects are still under development 
and are scheduled to be completed around 2020; thus, they also reflect 
the trend of eco-development in the near future in China.
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