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A Post-fossil-fuel Urban Development Agenda for China:
New Concepts of Eco-efficient City and Green Infrastructure at Precinct-Scale
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Abstract ...

The most intensive urbanization process in the Asia-Pacific — characterized by a
mobile and growing urban population — is currently happening in China, which
makes this country an interesting case study for the future of energy-efficient cities.
This article discusses sustainable urban development in the Asia-Pacific region and
focuses on the need to find alternative resources and models for future urbanization,
particularly in the case of China.

Urbanization in China is predicted to rise from 53.7 per cent in 2013 to 70
per cent in 2030. The article outlines the necessity for policy makers in the Asia-
Pacific region to identify new ways to fuel future urban growth and highlights
the complexities of making the paradigm shift towards "eco-efficient cities” by
considering what is being done with eco-city development in China. Urban
transformation requires both strategic guidance and policies from the central
government and pilot projects and actions implemented within municipalities. The
aim is to build productive landscapes and highly-efficient cities that integrate new
concepts of green infrastructure at precinct-scale. Therefore, how energy efficiency
is integrated into transformed design practice is important for both large-scale
planning and site-scale design.

Rapid urbanization in the Asia-Pacific is likely to continue for at least another
two decades. However, the region’s cities urgently need a post-fossil-fuel urban
development agenda, one that implements the principles of green urbanism to

transform them into sustainable eco-cities.
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1 Introduction

The global urban population is expected to rise from
3.6 billion in 2010 to 6.3 billion by 2050, and cities
in China and India will be responsible for most of this
urban population explosion. The scale and pace of
China’s urbanization continues at an unprecedented
rate. If current trends hold, China’s urban population
will hit the one billion mark by 2030™. The anticipated
growth of cities and towns over the next two decades
means that there is a need for urban planning principles
that will create socially just, environmentally
sustainable and economically prosperous cities in the
Asia-Pacific region”. This is especially important
because cities are the largest contributors to climate
change. However, there are numerous perceptions of
the notion of the “sustainable city” or “eco-city”, which
makes it difficult to compare and analyse existing

proposals (Fig. 1).
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Great cities are never at rest. They compete for
talented people, commerce and investment. More
than in any other region, cities in the Asia-Pacific are
experiencing rapid urbanization and face immense
pressure to meet projected needs, for instance for
housing, transportation and public space. In 2013 the
Asia-Pacific region was home to 4.2 billion people and
represented 60 percent of the world’s population. While
the region is still comparatively under-urbanized, with
approximately 46 percent of people living in urban
areas, (at a current urban growth rate of 2 percent p.a.
predicted for the next two decades) the Asia-Pacific will
account for 60 percent of the demographic expansion
of all urban areas across the world by 2030%), The
urbanization of this dynamic and populous region over
the last two decades has been at a scale and speed that
are most impressive. Electricity demand in Asia-Pacific

countries is growing at 4 percent annually, but most of
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The search for the ideal
model for tomorrow's
sustainable urban form has
many names. This diagram
illustrates the many aspects
of the “sustainable city”

for a more integrated
approach to urbanization.
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this electricity (over 90 percent) is still generated from
fossil fuels.

The most intensive urbanization process in the
region is currently happening in China, which makes
this country an interesting case study™. It now has 120
cities with over one million people, including 36 cities
over two million. In comparison, today, the United
States has just nine cities with over one million people;
23 cities in China have populations of over 5 million
while there are only 3 such in Europe. Furthermore,
it is predicted that one billion people will be living in
Chinese cities by 2030 (70 per cent of its population).
By then, China is projected to have a staggering 200
cities with populations over one million; and one-eighth
of the world’s population will be residing in a Chinese
city. The dramatic scale and pace of urban growth in
China has become a defining feature of the twenty-
first century, with profound implications for people
everywhere. If we can identify practical and successful
solutions for China, these will be of global benefit and,
hopefully, replicability.

China is now in the process of becoming a middle-
income society by 2020, and plans to basically
complete its modernization process by 2050. In this
process, the development of mega-city regions (urban
clusters) in coastal areas, such as the Beijing-Tianjin-
Hebei Region, plays an important role. It is expected
that the newly added urban population will aggregate
in mega-city regions, thus forming 8 to 10 polycentric
metropolitan regions near coastal areas, each with a
population of more than 40 million (with residential
densities of up to 8,000 people per km?).

It is now clear that the Chinese migration from rural
to urban areas will continue for some time to come.
Urbanization and migration are an integral part of
economic development and societal transformation, and
historical experience shows that it cannot be stopped.
Poor migrants continue to arrive in cities where they
contribute cheap labour for manufacturing and services.
In addition, the challenge of an ageing population has
reached China: the country is ageing before it becomes
wealthy — today more than 185 million Chinese are
over 60 years old™. This point is one of the challenges

of urbanization, because more and more young adults

move to cities and their ageing parents are left in the

countryside being uncared.

2 China’s Pathway to Sustainable Urban
Development

Urbanization has been one of the major factors
in China’s phenomenal economic growth over the
last three decades, which commenced in 1978,
The key driver is the rapid expansion of China’s
energy-intensified industries™™. As a result, energy
consumption boomed, increasing six-fold over the past
thirty years, and coal accounts for around 70 per cent
of China’s total energy mix (Fig. 2). As the world’s
largest greenhouse gas emitter since 2006, China now
accounts for over a quarter of all global greenhouse
gas emissions™. Joint research conducted by Peking
University and Tsinghua University has found that the
export-based economy in China has caused significant
embedded emission problems: “In 2006, 36 per cent of
anthropogenic sulfur dioxide, 27 per cent of nitrogen
oxides, 22 per cent of carbon monoxide and 17 per cent
of black carbon emitted in China were associated with
production of goods for export”™,

While China’s Twelfth Five Year Plan (2011 ~
2015), issued in 2010, includes important CO, emission
reduction targets, severe air pollution, rapidly rising
consumption levels and rising greenhouse gas emissions
remain serious challenges (Fig. 2). According to the
report Trends in Global CO, Emissions™?, China’s
average per capita carbon dioxide emissions increased
by 9 per cent in 2011 alone, to 7.2 tonnes per person.
This figure is similar to the per capita emissions in the
European Union (of 7.5 tonnes in the same year).

In the academic field, the topic of sustainable
urban development is being researched by members
of the Chinese Academy of Social Sciences. For
instance, regarding China’s low carbon transformation,
Jiahua Pan and Ying Zhang note that, “along with the
industrialization and urbanization processes, China’s
emissions of greenhouse gases have been increasing
rapidly and substantially over the past 40 years.”™

In China, however, the strongest driver to curb
highly energy-intensified urbanization is not climate

change, but severe air pollution. Nationwide, China
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has been experiencing an air pollution crisis. The
Global Burden of Diseases Study revealed that in
2010 over 1.2 million premature deaths in China were
attributed to outdoor particulate pollution'*!. The
Chinese government and citizens are now paying close
attention to air quality. On 14 September, 2013, China’s
state council issued the Air Pollution Prevention and
Control Action Plan (2013 ~ 2017), which mandates the
reduction of coal consumption in Beijing-Tianjin-Hebei
region, Yangtze River Delta and Pearl River Delta (7
provinces) to ensure air quality improvement targets are
met. Consequently, Beijing, Tianjin, Hebei and other
provinces released their action plans and set a reduction
target of 83 million TCE (ton of coal equivalent)
by 2017, which marked the start of a new round of
energy and economic structure reform. China’s national
struggle with air pollution leaves little space for the
growth of coal consumption. Although China has
already increased its use of natural gas, gas resources
in China are quite limited and unevenly distributed.
Chinese cities are expected to swell by another 350
million residents in the next 25 years, according to
World Bank estimates made in 2012, A post-fossil-
fuel urbanization agenda will be essential to fuel the
sustainable transformation of these Chinese cities.

Ambitious targets have been set and aggressive
actions have begun to realize the process of low-carbon
transformation; however, immense challenges remain
and additional effective policies will be required.
Another researcher, Yong Luo explains that in the
future China will have to “more clearly demonstrate
the greenness of economic and social development,
and carry out a holistic green transformation of all
aspects including aspects of the social system and
thinking, to enhance the greenness of the whole
economy. To be successful in this endeavor and to
achieve social progress, China will have to explore new
social management modes and alleviate the resource
and environmental pressure brought by the high-
consumption lifestyle.”™™

Houkai Wei notes that China’s strategy of urban
transformation entered a new period in around
2013, leaving behind the former pathway of single-

minded extensive growth and rapid expansion, high

consumption and emissions. He comments that China’s
government has recognized the environmental and
social problems caused by this former unsustainable
pathway, such as “disorderly and inefficient
developments, an imbalanced urban-rural and
regional development and the unharmonious social
development” 17,

In China National Human Development Report
2013 — Sustainable and Liveable Cities: Toward
Ecological Civilization, Ying Zhang and her colleagues
review China’s unsustainable urbanization process
of the last three decades, summarize the challenges
in building sustainable cities, and offer policy
recommendations for different future scenarios. The
researchers identify China’s future leadership role in
defining the term “ecological civilization” and point out
“the need to balance the speed of urban development
with higher quality outcomes™™®.,

Cities are an important part of China’s goal to
develop into a modern state with a strong middle class,
while lowering its greenhouse gas emissions. But rapid
urbanization can easily overwhelm municipalities,
landscapes and communities. The social challenges in
such times of rapid change are immense, including the
affordability of housing and the availability of age-
friendly neighbourhoods. There is now an increasing
awareness of socioeconomic inequality and the need
to base the economy on innovation and knowledge
rather than simply on cheap labour and environmental
exploitation. Now that the need to protect agricultural

land is being acknowledged, urbanization models have

started to move away from Western sprawl concepts.
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Daily traffic congestion
causes environmental and
productivity damages. Air
pollution is recognized as
one of the most important
issues in Chinese cities
today. Traffic is a major
contributor in mega-cities
like Beijing and Shanghai.
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3 Chinese Government Policies and Recent
Reforms

China’s Twelfth Five Year Plan, includes a 17
percent reduction target for carbon emissions,
compared to 2005 levels. Chinese authorities
are increasingly interested in altering the course
of unsustainable development and setting new
benchmarks by introducing better standards and
environmental values in their urbanization programs.
Chinese central government has initiated a series of
national pilot programs to explore possible modes
of sustainable urbanization in varied types of cities.
The Ministry of Housing, Urban-Rural Development
(MoHURD) launched the eco-city pilots, while the
National Development and Reform Commission
(NDRC) is leading the efforts of low carbon province
and city pilots. Dozens of provinces and cities have
been enrolled in such schemes to receive political
and technical support from the central government,
research intuitions, as well as international foundations
and development agencies (for example, Energy
Foundation, World Wildlife Fund and Swiss Agency for
Development and Cooperation).

Today, not every project has to be rushed (as
was the case a decade ago). A younger generation of
urban dwellers is asking for higher living standards,
a better quality of life and the kinds of environmental
protection; they are demanding a cleaner environment
and social wellbeing, not just growth™,

Cities in the Beijing-Tianjin-Hebei region have
severe air pollution from coal burning in plants and
power stations and from road transport (Fig. 3). High
air pollution levels have sparked widespread public
anger and officials concerned about social unrest

have responded by implementing tougher policies.

For instance, Hebei, the country’s biggest steel
producer, is home to as many as seven of China’s ten
most polluted cities, according to statistics published
monthly by the Chinese Ministry of Environmental
Protection. Pollution in Hebei often spreads to
neighbouring Beijing and Tianjin™. While China has
drawn up dozens of laws and guidelines to improve the
environment it struggles to enforce them in the face of
powerful enterprises.

In December 2012 and January 2013 China
experienced severe pollution levels. The Ministry
of Environmental Protection reported that these air
pollution episodes covered an area of 1.43 million
km?. The highest hourly concentration of PM 2.5 (fine
particulate matter) recorded at a monitoring station in
Beijing reached the health-damaging level of 993pg/m®.
In March 2013 hundreds of members of the National
People’s Congress appealed for a revision of the PRC
Law on Air Pollution Prevention and Control to update
and adapt legislation to the current urgent air pollution
circumstances. In December 2011 China’s State
Council released the Twelfth Five Year Plan of the State
Environmental Protection, which includes a chapter
on air pollution prevention and control. In September
2013, the State Council announced an updated National
Clean Air Action Plan, which laid out much more
stringent requirements than the one released in 2012.

China has started to ban the construction of new
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Marked for demolition, the
residents of this "nail house"
(a Chinese expressionfor
homes belonging to people
who refuse to move out) in
Chongging refused to makes
pace for a new development
in 2010. © R. Saiget, AFP
China's new slums: illegally
constructed 10-storey
apartment buildings at
Shangsha East Village

in Shenzhen; the density

is so high; there are only
narrow gaps left between
the buildings, too small for
sufficient daylight. © C. Bland
As a result of an out-of-
control building boom, China
has some brand new but
abandoned cities. Kangbashi
New Area, a new district in
Ordos (Inner Mongolia), was
commenced in 2003 for one
million residents, but has
only 25,000 people living
there in 2013. Source: www.
pinterest.com.
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coal-fired power plants in several key industrial areas
to combat air pollution, and committed to an action
plan: it aims to raise the share of non-fossil fuel energy,
such as wind, biomass and solar power to 13 percent
by 2017 (in 2012, the share of renewables was 9 per
cent; wind power is likely to power a large amount of
China’s electricity needs from 2030). But whether the
Asia-Pacific region is innovative enough to meet the
challenges of air pollution, urbanization and renewable
energy remains a major question. Governments and
municipalities throughout the region will need to
develop better participatory models to involve their
communities, and implement incentives to encourage
people to take better care of the ecosystem, which we
risk destroying if we follow the consumption patterns

of the last three decades.

4 Towards Optimum Compactness and a New
Generation of Infrastructure

When comparing everything that residents consume
over a single year, including travel, goods, energy, food
and services, there is evidence that suburbs account
for more greenhouse gas emissions per household than
more compact urban areas. Inner city residents tend to
have much lower carbon footprints, because usually
they live in smaller homes and use more public transit.
The most important factors that influence consumption
are household income, vehicle ownership and home
size, all which are greater in suburbs. Transportation
(which is, for instance, responsible for 26 to 42
percent of overall US household emissions) is the most
important factor for the difference in emissions between
the suburbs and cities, with households 20 to 60 km
from workplaces producing the highest emissions.
Suburban transport emissions from the automobile are
as much as 2.5 times higher than urban ones.

It is important for Chinese cities (in fact, for all
cities) to develop new precincts of an optimum density,
rather than adopting out-dated urbanization models
that will create a range of problems. In the last three
decades, the availability of cheap fossil fuels has
enabled rapid urbanization and the shaping of an urban
form that followed the US model, leading to an increase

in urban footprints and the emergence of car-dependent

suburbs, making cities less efficient, less resilient
and therefore less competitive. On the other hand,
more compact and mixed-use urban development will
facilitate access to integrated and efficient low-carbon
public transport (for example, light railway or metro as
part of a transport-oriented development), enable low-
carbon or carbon-free mobility, such as cycling and
walking, and promote car sharing or car-pooling, all of
which can dramatically reduce a precinct’s greenhouse
gas emissions®”,

The focus of experts on sustainable urban
development has shifted from the building to the
larger neighbourhood and precinct scale, which will
allow and facilitate the integration of a new generation
of infrastructure and decentralized technologies.
The higher densities common in China allow for the
implementation of decentralized and more efficient
urban systems and infrastructure (for example, co-
generation, energy and waste infrastructure, stormwater
storage and re-use) and facilitate a more compact,
walkable urban form that ultimately determines any
precinct’s resource consumption pattern. Sustainable
infrastructure for the twenty-first century operates at the
precinct scale: it includes smart grids, interconnected
solar roof tops, cycling path networks, light rail,
wastewater recycling plants, local resource recovery
stations and community gardens — all decentralized
parts of an urban system that operates at the scale of the

community or neighbourhood.

5 Growing Disenchantment among Chinese
Citizens

China is seeking advice from around the world
on more environmentally sustainable ways to support
the transformation of its cities, to resolve the serious
challenges caused by too rapid urbanization. These
challenges include conflicts with citizens due to central
and local governments’ top-down “command and
control” approach to urbanization, which has led to
inequality, overcrowding and environmental pollution.
Land disputes, as a result of growing urban populations,
have the potential to become a cause of social unrest.

The China Daily reported on 4 August 2010

that in Beijing alone 4.43 million square metres of
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old courtyards have been demolished since 1990 —
equivalent to around 40 percent of the downtown area.
The main beneficiaries of this rapid urban development
have been developers, state-owned enterprises and local
governments. In the last three decades, China’s farmers
have “contributed” 200,000 km? (about 77,000 square
miles) of former agricultural land to development, with
little compensation. In 2009 cultural heritage officials
warned that urban development had destroyed tens of
thousands of historic sites and villages in the past three
decades.

While many projects are failing to deliver social
benefits, not all of the new developments are a financial
success either. For instance, so many urban complexes
with major shopping precincts have sprung up across
the country that the property markets in second and
third-tier Chinese cities are facing saturation and even
collapse (Fig. 4-3). An urban complex can usually have
a direct influence on about 300,000 residents, which
means three or four complexes are enough for a city
with a population of one million people. But in Hohhot,
in the Inner Mongolia Autonomous Region, more than
30 urban complexes are being currently built for an
area whose population is only 3 million.

Understandably, there is growing disenchantment
with and opposition to China’s pollution and lack of
public participation (Fig. 4). In February 2013, for
instance, Deng Fei, an investigative journalist and
influential activist, initiated a campaign by inviting
Chinese “netizens” to take photos of polluted rivers in
their hometowns and upload them to Weibo (a popular
Chinese internet platform), launching the “China
Water Crisis Independent Investigation”. He received
thousands of responses and for the first time provoked a
national debate on groundwater safety.

While some new legislation and initiatives are
promising, many new Chinese projects are still
not particular sustainable; instead projects that are
spectacularly out of scale are favoured, as highlighted
by the award-winning Chinese architect Wang Shu (see
his critique on receiving the Pritzker Architecture Prize
in 2012y An architect who profoundly disagrees
with China’s rush to urbanization and gigantic

developments, Wang has found a way to criticize it

through his own more careful work and his diverse
sophisticated urban renewal projects. He encourages
social innovation rather than technologically driven
solutions. He argues that the adaptive re-use of
existing buildings (rather than their demolition) and
the regeneration of city centers would not only save
energy and materials but also help maintain each city’s
identity. “Only 10 percent of historical buildings in
China have survived to the present day” *. He notes
what is missing is critical architecture that goes against
the present-day consumerist situation and superficial or
nostalgic replicas of Western vernacular architecture.
Recycling and up-cycling of old buildings through
adaptive approaches creates cultural continuity and new
value through the re-use of already existing derelict
structures; this stands in sharp contrast to the modernist
paradigm of always constructing new buildings and
cities.

Led by these activists, outrage over environmental
pollution and the frenetic destruction of cultural
heritage has spread widely among both prominent
and ordinary Chinese people and attracted attention
on social media channels throughout the world.
China’s state-run media is now full of stories about the
country’s massive pollution problem and the central
question that runs through many articles is whether,
given its environmental impact, China’s growth can be

maintained.

6 Eco-cities in China: the Ability to Adapt is
Critical

The transformation of its cities is central to

China’s effort to revitalize its economic model for
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sustainable growth. By adopting new approaches to
urbanization, its leaders can assure more balanced
investment, address a major source of debt and clean
up the country’s environment. Today, “master plans”
are increasingly seen as rigid and inadequate, because
the concept is too inflexible to deal with the speed of
change and rapid urbanization of developing cities;
instead, flexible and adaptable frameworks that can
accommodate change are needed™”*. There are
promising major developments that are about rethinking
cities and planning instruments, and exploring urban
solutions based on walkability and public transport.
Self-contained, compact eco-efficient city projects
are underway in China (for instance, eco-city projects

in Chengdu, Wanzhuang and Qingdao; and an eco-

Green Urbanism

FRBEHEN

Density and
BESBE

o A REIR

~ Transportand  w/
N\ _Public Space ¥
\ zm5aRzE

Climate and Conte';(t v
SESES

park project in Ningbo) (Fig. 5), which could become
prototypes for other countries.

Attempts to reinvent the city in the post-industrial
era are nothing new, however, today we know much
more about eco-cities than twenty years ago and the
concept has progressed much. So, what is it that eco-
cities need in order to function successfully? Eco-
cities are designed and built for the human scale and
are mixed-use. They embrace the three core pillars
of sustainability: environmental, social / cultural and
economic. They are energy and resource-efficient;
they promote social and economic uplift. Eco-cities
are a proven means of reducing urban pollution and
greenhouse gas emission across multiple sectors.

There are generally two types of eco-city initiatives
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The holistic concept of green
urbanism, as outlined by

S. Lehmann. The green
urbanism wheel shows the
15 principles grouped in

four sections. The principles
are interconnected and
holistic: they need to be
applied simultaneously, not
individually, and adjusted to
the changing context.

© Steffen Lehmann
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in China: new-built eco-city projects (for example,
Sino-Singapore Tianjin Eco-city and Qingdao Eco-
park); and eco-remodelling and retrofitting of existing
cities (for example, Wanzhuang and Huainan). Although
laudable, eco-city efforts are at risk of being just a drop
in the ocean of China’s rapidly looming environmental
crisis and a lot more needs to be done than a few show-
pony eco-cities.

While China is working hard to create its
sustainable future and to enhance the wellbeing of its
urban citizens, actually implementing the various eco-
city projects has proven more difficult, putting several
projects in serious question. For instance, Tianjin Eco-
city, currently under construction and thought to be the
most advanced of China’s eco-cities, is widely seen
as too conventional in its plan and energy supply, and
lacking genuine green ambition, not living up to its
early expectations®*,

Tianjin Eco-city is an initiative by the Chinese and
Singaporean governments for a new-build flagship
development; showing how governments can work
together with the involvement of private corporations.
They have identified 26 key performance indicators,
mainly technical indicators around resource efficiency,
in this innovative demonstration project. The Sino-
German Eco-park initiative in Qingdao has recently
adopted Tianjin’s framework™. Both developments
are expected to accommodate a large number of
residents upon final completion in twenty years:
350,000 in Tianjin and 60,000 in Qingdao; and both
share a common sustainability framework based on
four dimensions: economy, society, environment and
resources. Other visionary eco-city projects across
China have seen little progress when facing the grey,
harsh reality of investment decisions and lack of
policy continuity; for instance, the pioneering green
city project Dongtan (close to Shanghai) stalled after
political leadership changes; and other projects have
only been realized as ordinary real estate developments
and greenfield developments, or even as gated
communities for high-income households, in conflict
with true eco-city principles. Chinese “green-washing”
advertisements for conventional developments have

cast the eco-city concept in the wrong light, which is

a pity given the importance of China’s role in leading
the way for other developing countries to pursue
sustainable development™,

Chinese cities will remain the engine of the
country’s growth story, but they must continue their
transformation towards real long-term sustainability
and better social integration®. The upside is that China
now has more researchers than any other country. With
this shift to a knowledge-based economy and the global
center of gravity shifting to the Asia-Pacific, it is timely
to learn from sustainability efforts and experiments in
China.

Ningbo City is planning to build an eco-park with
a large constructed wetland in an industrial zone in the
Zhenhai District. The constructed wetland will purify
polluted water and reduce the amount of run-off; a
wastewater treatment plant releases treated water into
the wetland, where the plants, along with microbes and
soil, will absorb the organic waste and heavy metal
in the run-off (Fig. 5-4). The factories will re-use the
water from the park. Over the last years, Zhenhai
District has significantly invested in building five forest
protection belts that separate the industrial zone from
the residential zone, with a 200-metre-wide forest belt

with a total area of 10 km? and 1.5 million trees.

7 Conclusions

Cities have an important role in showing national
policy makers what is possible, not only in terms of
reducing emissions, but also in terms of creating low-
carbon prosperity. The capacity to formulate strategic
urban policies, the unique decision-making capabilities
of municipalities and the operational scale at the
community level all ensure that cities are well placed to
innovate in sustainable urban development and to make
well-informed integrated decisions.

Of particular importance for China are policy
recommendations for future urban development and
their potential impacts on air quality improvement. The
central government has already decided to limit coal
consumption to prevent air quality from deteriorating
further. The real burden now shifts to the cities to
find alternative energy options to implement the coal

consumption caps. Besides air pollution, city mayors
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also bear the responsibility for greenhouse gases
emission reductions. Previous carbon- and resource-
intensive urbanization models are now increasingly
seen as outmoded as they will lead to excessive energy
consumption, pollution and greenhouse gas emissions.
There is a growing agreement that urbanization has to
be shifted into a more sustainable pathway to address
pollution control and climate change challenges at the
same time.

Initiatives to promote pro-environmental behaviour
can make a big difference, by changing values and
mindsets. Behaviour change has been recognized as a
key factor in the transition towards low-carbon cities
and the acceptance of new low-carbon technologies; it
will be important to integrate this understanding in the
formulation of new urban policies.

In the process of marketization of China, more
attention needs to be given to the integration of migrant
workers into participatory models in the planning
process and social change in general. Governments and
municipalities will need to progress thinking and policy
options on eco-cities in the Asia-Pacific region and to
establish a new “ethic of urban development”. Through
holistic principle-based recommendations and policy-
relevant analysis, this new agenda will: 1) establish
the fundamental applied elements of green urbanism
principles as a suitable way forward, and 2) highlight
policy opportunities to implement the necessary
paradigm shift.

In March 2014, the National People’s Congress has
been moving away from its emphasis on predetermined
growth targets; instead it is now stressing the quality
of growth, placing job creation and environmental
protection above GDP growth. This is a new focus
likely to shape the next phase of China’s economic
development. Stephen Roach commented in China
Daily on this shift: “This is particularly relevant in
light of the important threshold that has now been
reached by the structural transformation of the Chinese
economy — the long-awaited shift to a services-led
growth dynamic”. B

Strategic guidance and policies from the
central government and pilot projects and actions

in municipalities are both necessary to realize the

transformation. Policy recommendations for urban
development must be assessed for their potential
impacts on air quality. Today, the air pollution issue is
driving all related environmental efforts in China such
as energy efficiency, renewable energy and low-carbon
development.

The anticipated growth of cities and towns over
the next two decades means that there is a need for
urban planning principles that will create socially
just, environmentally sustainable and economically
prosperous cities in the Asia-Pacific region. This can
only happen if our economies and societies move
away from high-consuming, fossil fuel dependent and
wasteful “business as usual” urbanization models and
investigate new concepts and approaches that generate
wealth, jobs and development without damaging the
environment and ecosystem®,

In most cities worldwide, low-carbon urban cores
are surrounded by high-carbon-emitting suburbs that
is a reason why we should limit suburban development
and increase population density inside cities through
careful infill®. The concepts of eco-efficiency and
green urbanism show that it is possible to do so. In
the area of urban planning, green urbanism is a set of
15 holistic principles that provide a way to plan for
prosperous and sustainable eco-efficient cities that
change in harmony with their environment™**"**(Fig. 6).
The paradigm shift is urgent and essential.

There are four guidelines for creating sustainable
and low-carbon cities™:

(1) Eco-efficient cities are holistic, so their planning
and management must be cross-sectoral, integrated
across urban services and infrastructure, and created
through collaborative frameworks;

(2) Eco-efficient cities grow from and rely on public
awareness, so all residents, including city officials, need
education about why sustainable urban development is
essential and economically beneficial;

(3) Eco-efficient cities require evidence-based
research and sharing of knowledge and skills;

(4) Eco-efficient cities (like any development) need
stable sources of money, political will and long-term
commitment.

To improve the urbanization models of Asia-Pacific
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cities, it will therefore be essential to:

(1) transition from fossil-fuel based energy sources
to decentralized, precinct-wide renewable energies;

(2) transform buildings and precincts into on-
site mini renewable energy generating plants, using
decentralized systems;

(3) focus on improving air quality and monitoring;

(4) develop and up-scale energy storage technologies
and capacities (for example, hydrogen);

(5) utilize ICT to develop smart and bi-directional

(6) transform the transportation system to a multi-
modal system that integrates walking, cycling, public
mass transit and electric plug-in and fuel cell vehicles;

and (7) provide better models and a diversity of
public open spaces for active living.

As the cases in China illustrate, making the shift to
eco-efficient city development (be it retrofitting or new-
built) by adapting strong policies for low-carbon cities
will help ensure that Asia-Pacific cities and societies

grow in a way that is long-lasting and sound, both

(peer-to-peer) energy-sharing grids;

economically and environmentally.
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