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URBANISATION AND GREEN GROWTH IN CHINA

This working paper assesses national policy and governance mechanisms that can influence green
growth in Chinese cities. It applies the OECD conceptual framework for urban green growth to
examine the potential challenges and opportunities for increasing economic growth through reducing
the environmental impact of urban land use, transport and buildings; through improving water and
air quality; and through fostering supply and demand of green products and services. The paper first
situates the issue of green growth within the nexus of urbanisation and environmental challenges now
facing China. This is followed by a review of environmental and quality of life challenges posed by
rapid urbanisation. Opportunities for national policies to influence green growth in four key urban
policy sectors are then examined. The paper concludes with an assessment of governance challenges
and considers potential changes to facilitate economic growth while reducing the environmental
impact of cities.
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FOREWORD

Green growth has been a strategic topic of the OECD’s work since 2009, when OECD member
countries mandated the organisation to develop a Green Growth Strategy. Green growth has entered a
number of areas of work in the OECD, including the Directorate for Public Governance and Territorial
Development. The Directorate’s mission is to help governments at all levels design and implement
strategic, evidence-based and innovative policies to strengthen public governance, respond effectively to
diverse and disruptive economic, social and environmental challenges, and deliver on government’s
commitments to citizens.

This working paper is one of two country-level case studies undertaken by the OECD Green Cities
Programme, which was initiated by the 2010 OECD Roundtable of Mayors and Ministers in Paris. The aim
of the programme is to increase understanding of the concept of green growth in cities, to enhance the
potential of urban policies to contribute to urban and national green growth, and to inform national, sub-
national and municipal governments as they seek to address economic and environmental challenges by
pursuing green growth.

This working paper contributes to the synthesis report of the OECD Green Cities Programme, Green
Growth in Cities, and is relevant to the OECD Green Growth Papers series.
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EXECUTIVE SUMMARY

The unprecedented pace of urbanisation in China has created a sense of urgency to address the
negative externalities of agglomeration, particularly those involving environmental impact. This paper
examines trends in economic and environmental performance in Chinese cities, and considers potential
policy and governance responses to them through the lens of green growth. Green growth aims to steer
economic growth in a different direction, addressing externalities and other factors poorly served by
current measures of economic activity. It also recognises that environmental policies that do not support
economic growth and wealth creation are not sustainable in the long term. For the purposes of this case
study, green growth in cities is defined as:

Fostering economic growth and development through urban activities that reduce negative
environmental externalities and the impact on natural resources and environmental services.
(OECD, 2013a).

The purpose of this working paper is to assess national policy and governance mechanisms that can
influence green growth in Chinese cities. While China is unique in the speed and scale of its urbanisation
and related environmental challenges, experiences across the OECD can provide useful lessons for the
central government’s policy and governance responses to urban growth and environmental impacts.
Similarly, policy makers in OECD countries can learn from the challenges and opportunities inherent in
applying their experiences to the Chinese context. This working paper applies the OECD conceptual
framework for urban green growth to examine the potential challenges and opportunities for increasing
economic growth through reducing the environmental impact of urban land use, transport and buildings;
through improving water and air quality; and through fostering supply and demand of green products and
services. Section 1 situates this paper within the nexus of urbanisation and environmental challenges.
Section 2 reviews the environmental and quality of life challenges posed by rapid urbanisation. Section 3
considers four key urban policy sectors and examines opportunities in each for national policies to
influence green growth. Section 4 assesses governance challenges and considers potential changes to
facilitate economic growth while reducing the environmental impact of cities.

Urbanisation on a massive scale is both cause and consequence of China’s economic dynamism

China is in the midst of a period of rapid urbanisation, and the trend is likely to continue through 2030
and beyond. Since the mid-1970s, the urban population has more than tripled, from around 200 million in
1980 to almost 690 million in 2010. Today, just over half of China’s population lives in urban areas. As
China continues to converge towards the income levels typical of the OECD, it is expected that the
urbanisation rate will continue to rise. The urbanisation rate is projected to reach 65% by 2030, which
would imply an urban population of 950 million. China’s cities have therefore become the focus of
economic activity. Holding just under 30% of China’s population, the country’s 53 metropolitan regions
produced 67% of the country’s GDP in 2007. Looking ahead, urbanisation will continue to create new
economic opportunities, with further productivity gains as workers migrate to urban areas. Moreover, new,
more technologically advanced and dynamic industries, including high-end manufacturing and services,
are likely to continue to evolve in and around large urban areas.



Rising incomes and urbanisation will also intensify some environmental challenges

While providing significant opportunities, urbanisation presents a number of resource challenges,
particularly the pressure on land consumption generated by cities’ expansion. Chinese cities will need to
accommodate an additional population of around 250 million over the next decades — more than the entire
population of Indonesia. Urban spatial expansion currently appears to be outpacing urban population
growth. While density in urban cores has generally increased, suburban areas are characterised by rapid
expansion. This has resulted in a loss of cultivated land in a country where the per capita stock of arable
land is a mere 0.093 hectares, only 40% of the world average. It is beyond the scope of this study to
determine the extent to which this expansion can be considered urban sprawl. Further research is needed on
the impact of this rapid urban expansion and its relationship with an increase in liveable space for city
dwellers, and how urban expansion might be better managed through a balance between market incentives
and urban planning.

Additional resource challenges come from sustaining energy supply for cities. Chinese cities are
estimated to account for around 75% of total national energy consumption, and the IEA expects this share
to increase to 79% in 2015 and 83% in 2030. Since 2000, total final energy consumption in China has
almost doubled, together with per capita total primary energy supply, which grew from 0.87 tonnes of oil
equivalent (toe) in 2000 to 1.70 toe in 2009. Nevertheless, this is still much lower than the 2010 figures of
3.3 toe for OECD Europe and 7.20 toe for the United States. Most of this growth has been driven by
industry, transport and construction. Despite rising household incomes and living standards, residential
building energy consumption, though rising, accounts for a decreasing share of total energy consumption.
The residential sector accounted for around for 25.1% of total final consumption over 2007-09, down from
36.2% in 2000-02. The World Bank has projected that from 2006-20, Chinese cities can expect an average
increase in energy consumption for urban areas of between 36% and 46%, depending on the respective
pathways they take.

Urbanisation also often entails a range of pressures associated with the geographic concentration of
people and economic activity in cities. These include congestion, air and water pollution, as well as the
accumulation and inappropriate disposal of household and industrial waste. Lagging public transport and
rising income levels have led to a massive increase in the use of private vehicles and decline in the rates of
bicycle use, resulting in serious traffic congestion in the urban cores. By 2010, car ownership in many
large and rich cities had already reached over 100 cars per 1 000 inhabitants, and the trend is likely to
continue for the foreseeable future. Total emissions of nitrous oxide (NO,) increased from 19 million
tonnes in 2007 to 22 million in 2010. The emission intensity (emissions per unit of GDP) of both sulphur
dioxide (SO,) and NO, were recently estimated at, respectively, 4.5 and 3 times the OECD average, a
sharp increase as compared with the ratio in the early 2000s. Measured in terms of the concentrations of
particulate matters, Chinese cities rank among the most polluted in the world. Various studies (using
human resource and contingent evaluation methods) estimate that the cost of air pollution falls in the range
of 3%-7% of GDP. Despite constant improvements, China also faces serious water pollution problems,
which have further reduced the availability of clean water in water-scarce cities. While wastewater
discharges from industry declined over 2005-10, water pollution from urban residents grew. By and large,
increases in per capita GDP correlate with increases in domestic wastewater discharges, e.g. Shanghai’s
domestic per capita wastewater discharges (92 t) were more than three times larger than Chonggqing’s (29 t)
in 2010.

Given China’s urbanisation, sustainable development calls for appropriate urban policies
The reform priorities and targets in the 12" Five-Year Plan (FYP), covering 2011-15, underscore the

importance that Chinese authorities attach to facilitating continued steady urbanisation, as well as
improved environmental performance. The Plan includes a target to lift the urbanisation rate by around 4



percentage points, while enhancing the provision of social services for all urban residents, including
migrant workers, as well as continued strong investment in essential urban infrastructure. Compared to
earlier plans, an increased number of environmental targets have been set in the 12" FYP in four policy
areas: energy/carbon efficiency, pollution abatement for air and water, land management and green
products and services.

Urban policy has a critical role to play in achieving these targets. Policies that respond to the negative
effects of urban agglomeration must address both environmental and economic growth priorities. These
policies could for example address road congestion charges, brownfield redevelopment or sustainable cost
recovery for water and waste services. Moreover, attractiveness can be a key driver of a city’s economic
growth and can be hampered by environmental degradation. Congestion, pollution and public service
constraints affect not only environmental quality but also the efficiency of local economic activities and
cities’ ability to attract firms and skilled workers. These kinds of complementary policies can yield double
benefits in the form of environmental improvements, as is the case of a mass transportation system
replacing old and energy-inefficient taxis and small buses. If public transportation policies are combined
with land use policies designed to increase the efficiency of urban spatial form, further reductions in local
and global air pollution can be achieved. In addition, the implementation of green growth policies at the
local level can address social issues in a more direct way than at the national level. Further, many Chinese
cities are vulnerable to climate change, such as rising temperatures, more-severe storms, and rising sea
levels, particularly the densely populated coastal cities that are also the country’s economic powerhouse.
Infrastructure investments to reduce vulnerability to these anticipated climate change impacts can also
contribute to economic growth and prevent higher remediation costs in the future.

Obtaining efficient urban form and transport is crucial

Efficient urban form and public transport infrastructure are crucial to support sustainable growth and
the long-term environmental efficiency of cities. As urban areas rely more on public transport, walking and
cycling, carbon dioxide (CO,) emissions from transport are likely to be greater in less densely populated
areas. Compact urban form can reduce the cost of public service delivery and increase the efficiency of
labour markets and urban service delivery. The 12™ FYP includes a strategy to promote city clusters,
strictly regulate land use and advance public transport infrastructure construction. While the city cluster
strategy does not directly address compact urban form, it does promote the benefits of economic
agglomeration and efficient land use against a backdrop of rapid growth in the urban population.

One of the primary drivers of urban expansion is land-related income: land leases, auctions and
development rights are crucial to Chinese cities’ revenue streams. Revenues from leasing of land-use rights
may have accounted in recent years for as much as for 30%-50% of annual fiscal revenues for many cities,
and up to 80% in smaller cities. This gives cities strong incentives to grow on the periphery. One
alternative to generating revenue through land sales would be to tax the increases in real-estate value that
result from increased access to urban amenities such as public transportation. Other essential measures
include prioritising transport-oriented development and promoting mixed-use and infill development. Infill
development and increased density of loosely grown urban areas can be incentivised through a number of
different tax rates. Integrated transport systems play a central role for improving the functionality and
efficiency of metropolitan regions and fit with the national policy framework of city clusters. Of particular
importance for an integrated transport system are linkages between residential zones and employment
centres, as well as between different modes of transportation. This becomes a particular challenge in
peripheral areas. While train and metro systems offer lasting but expensive solutions, less costly options
for connecting suburbs with downtown employment centres are bus rapid transit (BRT) systems, which
have successfully been employed in various cities, such as in Curitiba (Brazil), Bogotad (Colombia) or
Mexico City. While buses still provide the majority of public transport service in China, finance for
maintenance and service provision is insufficient.



Given the need to preserve accessibility in fast-growing cities, there is an urgent need to invest more
in public transport. This calls for diversifying funding sources while reducing the role of land sales as main
revenue sources for local governments. Congestion charges can also significantly contribute to financing
public transport expansion and maintenance, while at the same time reducing road congestion. Unlike fixed
fees or tolls, congestion charges are usually applied dynamically, as variable fees, being most expensive at
peak hours and during congestion. Such charges have been successfully implemented in a number of
metro-regions, such as Singapore, London and Stockholm, and have been shown to influence travel
behaviour significantly. In some cases, such as Milan, they also apply to the environmental performance of
vehicles. The success of congestion charges depends in part on their joint implementation with other
policies, such as policies to improve alternatives to car use. For example, congestion fees worked well in
London in part because they were combined with improvements in management of the road network and
substantial enhancements in bus service.

Green building construction and energy-efficiency retrofitting can help

Energy-efficiency policies for the buildings sector can help reduce energy consumption and, if applied
along with a high price on carbon, can reduce greenhouse emissions. While the national framework has
laid out policy directions for both new building codes and building retrofits, the scope for future work is
considerable. The 11" and 12" FYPs have placed increasing importance on making buildings more energy
efficient, through stricter building design standards, as well as retrofitting programmes. Energy-efficiency
building retrofits are considered an important means of meeting the 12" FYP targets for additional energy-
efficiency gains, given the large existing building stock. For instance, total residential floor space to be
retrofitted in northern heating areas was expected to reach 0.4 billion m? over the 12" FYP period, a
substantial increase from the target of 0.15 billion m?set in the 11" FYP. This is due to the fact that a total
floor area of 2 billion m? is estimated to need energy-efficiency retrofitting in northern areas. Energy
efficiency alone is not sufficient to reduce cities’ environmental footprint. Energy efficiency measures
should be implemented together with other policies that can more generally internalise environmental
externalities of economic activities, such as removing or reducing fossil fuel subsidies, introducing an
effective price on carbon, carbon trading scheme, and the like. While such measures may also drive up
energy prices, this would in turn create a key incentive for improving energy efficiency, both in industrial
production and for public and private consumption in buildings.

As financing is the primary challenge that retrofitting efforts face, mobilising private sector
involvement and further public sector support will be crucial. Policy incentives for retrofitting were
provided at around CNY 50/m?, usually one-third to one-seventh of the actual retrofitting cost. The total
retrofitting funding amounted to CNY 24.4 billion for 0.18 billion m? during the 11™ FYP, and retrofitting
a total of 2 billion m* will cost an estimated CNY 300 billion. Thus far, the vast majority of government
subsidies for retrofits have been for public buildings, which can be logistically easier to handle, as there is
one owner. In contrast, retrofits in residential buildings require convincing a majority of the residents to
support the project. However, the barriers to residential energy-efficiency retrofits need to be lowered.
Energy Service Companies (ESCOs) present a possible solution to financing and meeting energy targets;
they are active in a number of countries such as Germany, Korea, US, France, Brazil. Increased demand
for ESCOs and other energy efficiency and green building design firms can contribute to the growth of the
service sector in Chinese cities. The central government could consider setting explicit goals for the growth
of this sector within the framework of industrial conversion targets. In this way, energy-efficiency
activities would be recognised for their contribution to local economic development, and not only as a way
to help reduce building energy consumption. Another potential solution for financing energy-efficiency
retrofits are low-cost loans to property owners, provided or guaranteed by city governments, similar to the
Property-Assessed Clean Energy (PACE) initiatives found in the United States.
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The right standards and incentives are needed to deliver high-quality water and air in Chinese cities

Hitherto, national policy targets on water and air quality have been achieved mainly through direct
abatement measures. The range of policy approaches adopted includes regulatory approaches, economic
instruments and information-based voluntary policy tools. During the 11" FYP period, direct abatement
measures, such as upgrading industrial facilities and implementing well-established technical solutions,
were the dominant contributors to some of the most significant reductions in air and water pollution. As
direct abatement solutions are becoming exhausted, and pollutants with less obvious technical solutions are
more difficult to tackle, a broader approach to air and water pollution will be required in the future, relying
more on improved economic instruments, such as water and wastewater pricing, more stringent standards,
particularly for air quality, and more coherent co-ordination between national, provincial and local
governments.

Water tariffs are still too low to promote water conservation, and in most cases do not reflect the
entire cost of water supply, treatment and distribution. Underfunded wastewater treatment systems hamper
adequate responses to urban water quality concerns. Improved governance of water at the municipal level
and water demand management needs to be the focus. A substantial body of evidence suggests that using
prices to manage water demand is more cost-effective than implementing non-price conservation
programmes. Such pricing mechanisms need to be designed while taking into account the needs of low
income groups.

Cities should be encouraged to go beyond national standards and targets, particularly on air quality.
Given the anticipated tightening of national standards, cities that are pro-active on reducing emissions
should have the opportunity to turn their efforts into assets and to create local incentive structures to
accelerate progress. Better measurement and monitoring of progress on CO, are required to unlock further
potential in the energy and pollution abatement sectors. The NDRC’s 2010 designation of eight cities and
five provinces as low-carbon development pilots is allowing for experiments on different low-carbon
standards. While the use of pilot programmes has proven an effective means to develop policy reforms in
China, the low-carbon development pilots do not yet provide clarity as to the types of indicators and
systems that present the best opportunities for monitoring and guiding low-carbon development. New
approaches to low-carbon indicators are being studied, and experiences from other countries might offer
viable options, such as the United States Lawrence Berkeley National Labs’ low-carbon indicator system
and the OECD metropolitan regional environmental indicators.

Green sectors and green clusters can represent a promising source of growth in cities

Green industrial sectors can play an important role in enhancing urban environmental conditions and
present a promising source of growth. China enjoys crucial conditions to harness that growth, including
abundant physical and human capital, a large domestic market, attractive conditions for foreign investment
and a large potential for commercialisation and R&D. Beyond green sectors, green clusters have emerged
in Chinese cities and could be an ideal target for promoting further development. These green clusters have
been mainly developed from current industrial parks and development zones, which are the main levers
that cities use to promote cluster development. Besides cluster development, green clusters could become
important elements of larger urban development plans. The national policy frameworks play a crucial role
for exploiting the potential of green sectors. The 12" FYP has defined seven targeted strategic industrial
sectors, including green industries, among which are energy saving and environment protection and
alternative energy. Within these sectors the focus is on energy-efficient technologies and products, energy
service companies (ESCOs), environmental protection industries, recycling and reuse, renewable energy
and production, and clean energy vehicles.
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But there remain challenges and opportunities in these green sectors and clusters. First, renewable
energy exploitation needs targeted demand-side policies. Renewable energy technologies have experienced
exponential growth during the past few years, and prospects for future growth are driving further cluster
development. Nevertheless, overlaps and duplications have resulted from the intense competition between
industrial park developments in solar PV and wind manufacturing. In addition to national programmes and
incentive frameworks, local governments could consider introducing additional regional standards and
targeted measures and incentives to exploit regional renewable energy potential and to harness the benefits
of green technologies to spur dynamic local markets. Possible measures could include green procurement
policies that incorporate environmental conditions, government standards and labelling that guide private-
sector consumers, as well as information and incentives that lower barriers to green consumption. Better
regional co-ordination could help avoid such duplications and contribute to healthier and more effective
intra-regional competition.

Second, eco-industry clusters have been growing alongside other industrial parks but have the
potential to grow more within existing traditional clusters. The application of Eco-Industrial Park (EIP)
best practices in current industrial clusters needs to be accelerated. The EIP programme started in the late
1990s, and at the end of 2011, the programme awarded the title to 59 industrial parks. While these trial
practices have made good progress, efforts are needed to expand them. Several measures could be
considered to scale up EIP approaches to all industrial parks, including introduction of pollution abatement
technology, stricter environmental standards, ambitious energy-efficiency targets and promotion of circular
economy approaches. Also, a strategy for relocating small, scattered firms into EIPs could result in lower
costs for enforcement and monitoring of standards, while allowing for environmental efficiency and
synergy effects. An appropriate tool for implementing coherent standards may be a roadmap, outlining
different increasingly ambitious standards and phases of implementation.

Third, while the aspiration to develop green clusters is obvious, the difficulties lie in how to turn these
green clusters into genuinely competitive, innovation-driven clusters. Further efforts are needed to build up
the innovation potential of green clusters and move towards a regional innovation cluster approach. The
current model of industrial parks should be enhanced to move beyond pure production capacity and allow
greater innovation potential. Relevant measures would be to diversify the actors involved in economic
activities, including SMEs, research centres and universities. In addition to already existing innovation
centres, linkages between different actors could be strengthened to create a regional network, which would
allow for direct exchanges between businesses, research and domestic markets. Concrete incentives, such
as innovation vouchers, might help build these linkages and create innovation networks. In addition to
enhancing the innovation potential of industrial parks and development zones, a more comprehensive
approach to innovation on a regional scale is needed in the long run. The incorporation of a larger number
of diverse actors would allow for more interdisciplinary linkages and spillovers, foster cross-fertilisation
and nurture network effects.

Institutional changes could facilitate the achievement and enforcement of urban environmental targets

Attaining the ambitious environmental targets in the 12™ FYP will require co-ordination and policy
coherence between the central government and local governments. It is important to identify and remove
perverse incentives that interactions among national policies can create for cities, so as to encourage urban
policies that are truly in line with national goals. Concretely, governance mechanisms need to achieve the
following objectives: national targets need to be well translated to sub-national stakeholders, funding needs
to be able to support implementation (whether generated from transfers or from economic and incentive-
based instruments), inter-departmental co-ordination needs to be streamlined to facilitate policy
integration, systematic information collection needs to take place to track progress, local officials’ capacity
needs to be sufficient to carry out implementation, and inter-jurisdictional collaboration needs to be
encouraged.
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However, effective implementation and enforcement may be constrained by governance gaps. China
has in effect a shared governance structure that requires continuous negotiations of additional functional
responsibilities among different levels of governments. The significant progress in energy saving and
pollution abatement during the 11" FYP period was achieved through target responsibility mechanisms and
fiscal resource allocation, coupled with heavy administrative measures. Moving forward, the marginal
returns to such approaches will gradually decrease as the “low-hanging fruit” runs out. The ability to
deliver a coherent response to current economic and environmental pressures may face challenges from the
mismatch between central and local objectives, the lack of resources, horizontal policy fragmentation, and
the lack of systematic information and insufficient capacities. The central government will have an
important role in bridging the gaps and improving the governance mechanism. Addressing these challenges
calls for the establishment of a sound policy and regulatory framework, and well-designed incentive
mechanisms, coupled with strengthened monitoring and enforcement capacity to make green growth more
attractive to the private sector.

The central government will need to make firm commitments to advance green growth and
development policies at the local level. With many of the major strategic decisions and steps having been
taken to encourage green development priorities, the emphasis is now on assuring local compliance.
However, promoting economic growth had long been the primary goal of local governments and the lax
enforcement of environmental regulations had been frequent. The negotiations over additional green
responsibilities reflect the mismatch between the socio-economic development objectives of the central
government and the sub-national stakeholders. Despite recent changes in the national framework to include
more environmental priorities, economic performance still holds an important role in performance
evaluation of local officials. Strengthening compliance with environmental requirements is how becoming
crucial to ensuring that the major regulatory reforms are successfully sustained over time.

Further efforts are needed to motivate cities racing to the top to improve attractiveness for high value
added investment and high-skilled labour. The central government’s shifting priorities have encouraged an
increasing number of local initiatives in renewable development, including preferential electricity pricing
for renewable power in Jiangsu, fiscal incentives for solar PV and wind turbine manufacturing in Liaoning,
Jilin and Heilongjiang, and subsidies for energy-saving and new energy vehicles in six cities. While
encouraging such developments, the central government may consider enabling a “race to the top”
competition among cities. This will require well-designed incentive mechanisms for cities and the private
sector. Establishing clear rules and objectives can create the conditions within which cities can unleash
their green growth potential, and therefore improve their attractiveness. The central government needs to
encourage local authorities to pursue green initiatives and adopt the concept that environmental
attractiveness can contribute to high value added urban economic growth. The private sector also needs
clear regulatory and price signals, which require co-ordination by both national and sub-national
authorities on assuring compliance. The effectiveness of efforts to incentivise pollution abatement and
more efficient energy use has been hindered by the relatively low level of environmental charges and
resource prices, as well as by the immature emissions trading market.

Getting the environmental incentives right can also help diversify funding sources for urban green
priorities. Despite the central government’s direct investments and funds allocated for specific purposes,
the fiscal capacity of sub-national governments is still under considerable stress. This is particularly
relevant for some economically lagging regions categorised as “restricted development zones” and
“prohibited development zones”, which need to focus on ecological preservation rather than economic
development. On the other hand, the current environmental charges and taxes are still low compared to
those of OECD countries and are also far below levels that would induce significant changes in
environmental behaviour.
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As urban form matters, national urban policies could be better co-ordinated to better manage urban
spatial expansion. Urban policy mandates are fragmented and overlap across many ministries, with the
main responsible administrations including the National Development and Reform Commission (NDRC),
the Ministry of Housing and Urban-Rural Development (MHURD), and the Ministry of Land and
Resources (MLR). The policy gap needs to be addressed in order to promote integrated approaches to
urban expansion and to promote efficient land management practices. A further necessary step is to
incorporate urban form into the national urban policy framework, which is not yet included in the current
12™ FYP. There is a need to review national-level urbanisation policies to increase coherence with other
environmental policy priorities, such as the eco-city standards from MHURD and MEP.

In addition, horizontal policy co-ordination needs to be improved to better integrate policies at the
urban level and encourage cross-municipal collaboration. Moreover, there is considerable room to integrate
economic, environmental and construction policies in the urban administrative structure, which may need
incentives and technical assistance from the central level. Finally, inter-municipal collaboration needs to be
encouraged by central and provincial governments. Enhanced horizontal co-ordination among local
governments can enable local authorities to maximise financial and human resources, facilitate knowledge
spillovers and help tackle congestion, air pollution, health problems and greenhouse gas emissions. The
central government could also consider encouraging voluntary inter-municipal co-operation agreements,
which have been employed in many OECD countries, often encouraged from above via the use of fiscal
and legal instruments.

Finally, monitoring, compliance assurance and implementation capacity needs to be enhanced.
Developing harmonised city-scale emissions inventories could be useful so that mitigation performance
and efforts can be monitored, supported and compared across urban jurisdictions. While a common
framework remains to be established in China, the central government might consider borrowing
international experiences in measuring progress, so as to better inform policy makers and other
stakeholders. Moreover, Chinese cities could encourage a greater role for the general public in monitoring
pollution through better information advocacy and public participation. While the indicators provide a
necessary tool to track progress, the central government could address concerns about the capacity gaps at
the local level. Bridging the capacity gap calls for enhanced training and capacity building among local
level officials, in particular to improve local compliance with green development targets. The international
community could be helpful in providing knowledge inputs to the government's training programme for
achieving urban green growth.
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1. INTRODUCTION: URBANISATION AND THE ENVIRONMENT IN CHINA

Cities in China are growing at an unprecedented pace. Now that over half of all Chinese live in a city,
there are concerns on how to accommodate the rapidly rising urban population while also addressing
pressures on the environment that accompany economic growth. This paper looks at the opportunities for
pursuing green growth in Chinese cities from the perspective of central government policies. The first
section provides an overview of the urbanisation challenge and the argument for green growth. The second
section provides data on economic and environmental trends in Chinese cities. The third section discusses
opportunities for green growth in Chinese cities, through the lens of land-use and transportation policies,
building policies, policies to reduce water and air pollution, and strategies to increase regional clusters of
green technologies. The fourth section considers the institutional reforms that could be implemented to
take better advantage of the potential for green growth in Chinese cities.

1.1. Urbanisation is occurring on a massive scale as environmental challenges loom

China is in the midst of a period of rapid urbanisation, involving the relocation of hundreds of
millions of people from rural to urban areas. This process represents the largest migration in human history
and a key dimension of China’s extraordinary transformation towards a modern and prosperous society.
Although urbanisation began relatively late in China, it has accelerated markedly over the past three
decades (Figure 1.1). During the 1960s, the government favoured the development of rural and regional
areas, and the migration of people to urban areas was severely restricted, so much so that by the mid 1970s,
less than 20% of the population lived in cities. However, a marked shift in policy in the late 1970s, at the
onset of “the period of opening-up”, reduced restrictions on population mobility, which sharply accelerated
rural-to-urban migration. The number of administrative areas defined as cities ballooned, and over time
restrictions on the movement of people were further eased. These changes, together with economic reforms
that lead to a dynamic industrial sector — offering workers an attractive alternative to farm labour — resulted
in a steady rise in urbanisation. Today, just over half of China’s population lives in urban areas, a similar
rate to other middle-income countries, and China is home to the largest number of urban residents.
However, China’s urbanisation level is lower than that typical for a country with similar real income per
capita, and its annual rate of urban population growth (3.5 %/year) is lower than the 5%-6% rates that have
been seen in other developing countries during their periods of rapid economic growth (Henderson, 2009).

As China continues its economic transition towards a high-income country it is expected that the
urbanisation rate will continue to rise and the population of its cities to swell, as witnessed in other
countries that have experienced rapid industrialisation. Some estimates suggest that the urbanisation rate
may reach 65% by 2030, which would see the ranks of the urban population grow to 950 million (CDRF,
2010). At this rate, Chinese cities would need to expand sufficiently to accommodate an additional
population of around 250 million — more than the entire population of Indonesia. With the Chinese
government targeting the growth of a number of large cities, as well as the development of a smaller
number of key urban agglomerations that will each be home to tens of millions of residents, this process is
likely to see the rise of some of the largest urban concentrations in the world (Hu, 2011). Urbanisation in
China will therefore continue to redefine not only the economic, physical and social landscape of China but
also the nature of megacities.
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Figure 1.1. Urbanisation and the urban population in China
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Source: CEIC (2012), “Macroeconomic Databases for Emerging and Developed Markets”, www.ceicdata.com; and NBS (N.D.), China
Database, www.stats.gov.cn/english/statisticaldata/yearlydata.

As in other industrialising countries, urbanisation in China represents an important dimension of
economic development that has both contributed to, and been shaped by, sustained rapid economic growth.
As the share of agriculture in GDP has dwindled, cities have become the focus of economic activity. The
reallocation of workers from low value added agriculture in rural areas to higher value added sectors —
many of which are concentrated in urban areas — has made a significant direct contribution to growth over
the past couple of decades (OECD, 2010a). Urbanisation has been especially rapid along many parts of the
coastal fringe and synonymous with the rise of dynamic export-oriented manufacturing industries. This
includes a number of locations around the Pearl River Delta where large cities have emerged from areas
that were largely rural less than a generation ago. Looking ahead, urbanisation will continue to create new
economic opportunities. With a large share of the workforce still engaged in agriculture, there is significant
scope for further productivity gains from workers migrating to urban areas. This is even more so given that
new, more technologically advanced and dynamic industries, including high-end manufacturing and
services, are likely to continue to evolve in and around large urban areas.

Urbanisation in China has offered a pathway to higher living standards, with urban residents enjoying
average per capita incomes around three times higher than their rural counterparts (NBS, 2011b).
Notwithstanding higher prices for many goods and services in cities, higher incomes have translated into
greater levels of consumption, including higher ownership rates for many consumer durables and other
goods (OECD, 2010b). The Chinese government has invested heavily in improving essential social
services across the country, including rural areas. Nevertheless, city dwellers often enjoy better access. In
the health sector, the number of beds in hospitals and health care centres per capita, as well as the overall
number of health professionals, is significantly higher in cities. Urban residents are also better educated,
with around 20% of the urban population educated to at least senior secondary level, compared to less than
10% in rural areas (NBS, 2010a). The continued trend of working age Chinese flocking to cities in large
numbers, even when faced with the prospect of challenging working and living conditions, reveals a strong
belief that cities offer greater opportunities and better lifestyles. Many rural households have also directly
benefitted from urbanisation through remittances from rural workers who have migrated to cities. The
migration of workers to the cities has also helped improve agricultural labour productivity by reducing the
average number of workers on small agricultural plots, as well as the number of people supported by the
income of each farm.
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While providing significant opportunities, urbanisation can also present a number of challenges. The
expansion of cities without adequate investment in housing and other essential infrastructure, or poor
planning more generally, can give rise to substandard living conditions. Poor housing, lack of economic
opportunity and disparities in incomes may also lead to increases in crime and broader social tensions.
Urbanisation also often entails a range of environmental pressures associated with the geographic
concentration of people and economic activity, including severe air and water pollution, as well as the
accumulation and inappropriate disposal of household and industrial waste. In some cases, per capita
pressures on the environment are lower in urban areas than non-urban areas, such as per capita CO,
emissions. While rising incomes, rather than urbanisation itself, are largely responsible for increases in
environmental pressures, the concentration of these pressures in cities makes addressing them at the city
level a priority.

Rapid economic development has given rise to a number of environmental challenges in China, many
of which are strongly intertwined with ongoing urbanisation. Measured in terms of ambient concentrations
of particulate matter, one of the most damaging pollutants for human health, the air in Chinese cities ranks
amongst the most polluted in the world (WHO, 2011). Levels of other air pollutants that have been closely
monitored in China over an extended period, including sulphur dioxide (SO,) and nitrogen oxides (NO,)
are also high. China is now the largest emitter of carbon dioxide (CO,) emissions, and is expected to be the
single largest contributor to global emissions in the coming decades (IEA, 2011a). High concentrations of
primary pollutants have also led to a high incidence of other types of pollution, including smog and acid
rain. Water pollution is also a severe problem, with over 40% of inland rivers that make up China’s seven
main river systems deemed to be unsuitable for human contact (MEP, 2011a). The management of growing
volumes of household, construction and industrial waste poses a major challenge.

High levels of pollution and other environmental problems present a challenge to China’s vision of
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