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Central Area of DEIP: with
innovative approaches,
radical changes took place in
Dongguan Eco-Industrial Park
during past seven years. The
polluted water was cleared out,
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“lake islands” were shaped, and
the site has been turned into
an environmentally friendly
employment center.
Source: Management
Committee of DEIP
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China’s urban land increased rapidly and enormously from 1981 to 2008, with an annual average growth of more than 1200 square kilometers
(MOHURD, 2010). While cities achieved economic
growth, this fast urbanization led to severe environment destruction. Air pollution, water scarcity
and pollution, food safety caused by heavy metal
pollution, traffic congestion, and waste disposal
difficulties became unbearable issues for Chinese
cities. In 2013, 8.9% of Chinese river water was
found to be Grade V or worse. (In Chinese water
pollution classifications, Grade I is the highest
quality and Grade V, the most polluted, is even unsuitable for agriculture). Of the remaining water,
71.7% showed light pollution at Grade I to Grade
III, while more than a quarter of coastal water
monitor stations collected higher pollution data
than Grade IV (NBS, 2014). Many cities faced great
challenges overcoming the unwise patterns of
development that occurred under periods of rapid
and uninformed growth. Development transformation became the primary task for china’s cities.
Dongguan is a representative of those suffering
cities. After experiencing fast and dispersed urbanization, it had to confront a series of issues, such
as fragmented and inefficient land use, environmental pollution, and then, eventually, anemic
growth. From its beginning in 2007, the Dongguan
Eco-Industrial Park (DEIP) has been committed to
solving these problems, with continuous consultation from the China Academy of Urban Planning
and Design (CAUPD).
This paper shares the story of DEIP and its innovative approaches. The DEIP, located in a marginal
area surrounded by six towns in eastern Dongguan, adopted a strategy: “environmental restoration
— regional integration — sustainable development” and struck a balance between treating the
pollution and seeking development opportunities.
After a seven-year effort, DEIP has succeeded in
environmental restoration and urban spatial integration: the polluted water was cleared out, “lake
islands” were shaped, and the site was been turned
into an environmentally friendly employment
center. It sets up a practical exemplar and provides
approaches towards sustainable development for
fast developing cities facing environmental issues.
With examples of DEIP’s success documented, this
paper also points out deficiencies which still need
to be resolved.
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Figure 1: Current land use
map of Dongguan (2004).
Source: CAUPD, Urban
Hierarchical Planning of
Dongguan (2005-2020)

PROBLEMATIC AND SLOWING
DOWN GROWTH OF DONGGUAN
Disperse Development and Town Segregation
Thanks to China’s Reform and Opening in the late
1970s, Dongguan took advantage of its location,
lying in the middle of the Guangzhou-Hong Kong
economic corridor, to attract large numbers of
Hong Kong and Taiwan manufacturing investors.
It became one of the fastest economic growth
areas, with an average annual growth at around
20% during the past three decades.
A distinctive government system was formed in
Dongguan after its promotion from a county to a
municipality directly subordinate to the provincial
government in the 1980s. It has no intermediate county level but instead was divided into 32
towns, which allowed the towns to have more
authority for decision-making and makes towns
the units of development and urbanization. This
advantage aroused investment enthusiasm and
greatly promoted economic growth. Previous
agricultural towns soon transitioned to manufacISOCARP
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turing nodes, which cumulatively contributed to
making Dongguan one of today’s leading global
manufacturing centers.
However, cheap labor and cheap land-based,
lower-cost-seeking industrialization shaped the
city into an undesirable regional landscape, which
was described as “village like town, town village
like” and “Semi-urbanization” (Zheng Yanting,
Liu Shenghe, Chen Tian, 2003). Uncontrolled development of towns and villages resulted in a
pattern of scattered and fragmented urban land
uses (Figure 1). The urbanization of Dongguan in
that time was recognized as bottom-up and foreign economy-based pattern (Zhou Yixing, Cao
Guangzhong, 1999).
This development pattern also led to inefficient
land use, environmental pollution, and other
negative conditions. After the late 1990s, this
situation eventually evolved into an obstacle to
continued growth. Though the urban land spread
REVIEW 10

out over 839.6 square kilometers (Figure 1), in
which the industrial land consisted of 45.07% in
2004 (CAUPD, 2006), the urban spatial structure
remained a collection of villages and towns. It was
difficult to connect infrastructure, plan public services as a whole, and coordinate industry development between two towns. To some extent the lack
of coordination among towns brought about
town segregation and rivalry
Pollution and High Energy Costs
The Dongguan economy depended on laborintensive manufacturing industries, such as furniture, footwear, and clothing, which usually are low
efficiency and low added-value, and impose high
levels of environmental pollution. The economic
transformation of Dongguan had not kept pace
with first-tier cities like Shenzhen and Guangzhou,
because of the weakness of innovation, which was
caused by its external force-impelled industry.
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Energy Consumption/GDP
(Tce/10 000 yuan)

Electricity consumption/GDP
(kwh/10 000 yuan)

Energy Consumption
per added-value of industry
(Tce/10 000 yuan)

National average

1.102

1375.29

2.189

Provincial average

0.715

1085.49

0.869

Shenzhen

0.544

785.5

0.530

Dongguan

0.738

1465.71

0.819

Table 1: 2008 Dongguan GDP per unit of energy use. Source: see1

Along with economic growth, pollution in
Dongguan was increasing. Per capita waste water
discharges increased from 1982 to 2009 and
showed no sign of declining (Circular Economy
Promotion Center of DEIP, 2012,). Dongguan suffers severe acid rain, and the average pH of rainfall
in Dongguan was 4.83 in 2008 (normal rainfall is
pH 5.3). The water of the 103-kilometre-long canal was found to be Grade V in 2008 according to
official figures (Chinadialogue, 2011).
Soon after Beijing announced a great reduction
in energy consumption and waste discharge, the
Dongguan municipal government confronted
heavy pressure from the central government
to increase energy conservation and pollution
abatement (Table 1). It was assigned a goal of
19.5% improvement on economic energy efficiency from 2010 to 2015.

CONDITIONS
OF DEIP IN 2007
Original condition
DEIP was located in a marginal area, about 31
square kilometers (12 square miles), surrounded
by six towns in eastern Dongguan (Figure 2). It was
a problematic area consisting of garbage dumps,
cesspools of polluted water, high tension corridors,
and frequently flooded vegetable plots. It was also
undeveloped with low-lying terrain, in which polluted water area comprised 55% of the Park as a
whole, and vegetable plots made up 38%.
Government Intentions
In 2007, Dongguan implemented a policy called
“promoting economic and social dual transforma36

tion, building a prosperous and harmonious new
Dongguan”, and then put forward the DEIP initiatives: banking marginal lands, bridging and integrating urban systems, and restoring the environment of six towns. This plan aimed to tackle the
negative problems of rapid and decentralized urbanization, high carbon emissions, and environmental pollution. It was the city’s new attempt
at urban transformation and sustainable growth.
Different from former new development districts,
the park did not merely concentrate on seeking
a new driving force for the city, but focused on
regional integration of dispersed growth, and exploring pilot approaches toward environmental
sustainability.
A “low-carbon development” trend has been
sweeping the country against the severe environmental pollution in recent years. A large number
of cities including Shanghai, Tianjin, Tangshan,
and Shenzhen have launched a variety of “lowcarbon city” practices (Zhang Jingxiang, 2010).
DEIP is one of, but different from, many of these
projects. It is neither a Sino-foreign cooperative
program nor a central government-funded project, but an authentic local practice for urban
sustainability.

PLANNING EFFORTS
With continuous consultation from CAUPD, DEIP
has been committed to urban transformation
from its inception, adopting an innovative approach: “environment restoration — regional integration — sustainable development”, striking a
balance between treating pollution and making
economic sense.
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Figure 2: The location of DEIP.
Source: CAUPD, Comprehensive Planning of DEIP (2007-2020)

Figure 3: Photos of original condition. Source: author

Figure 4: Regional Structure Proposal
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Pragmatic Eco-values
Since DEIP was a municipal endeavor with no
funds from the central or provincial government,
CAUPD managed to persuade the city council to
accept pragmatic eco-values, which include three
aspects: effectiveness, affordability and duplicability. Other than an ideal concept, the values are
relative, limited ecological concept based on reality (e.g., some Chinese eco-districts were claimed
to be zero-carbon-emission parks but turned out
to be failures). Then, the city council of Dongguan
turned this ecological idea into action, adopting
proven approaches, which may not be ideal but
are practical, have better cost performance, can
effectively reclaim the former pollution and can
be long term-operated. Once those techniques
and methods are proven, they will be applied to
other places in the city.
Integration
It was expected that the overall social and environmental benefits of the regional integration
would far exceed the direct outcomes of DEIP. The
Integration of regional spatial resources was determined to be the first priority for energy saving and
pollution reduction, and DEIP was the key point.
Before the proposal of CAUPD, there was an
earlier plan, which minimally considered the
integration, called for the creation of “a seventh
town”, and would have reinforced dispersed
development. The current comprehensive plan
adopted an unbalanced investment strategy, allowing the allocation of more resources to foster
DEIP’s becoming a regional center (Figure 4). A
new regional structure was proposed with two
small towns and a larger center bonding four
surrounding towns. This larger center was defined by the industry and its service site, which
would be the center of a larger development
core coordinating six towns. It was expected
that the bonding effect of DEIP would reorganize the regional spatial resources and then form
a more efficient spatial structure avoiding “sibling rivalry”.
This integration strategy aimed to promote
the fusion of DEIP and six towns. It was made
up of multiple coordination programs, such as
in the aspects of regional watershed, roads and
civic infrastructure, land use and public service.
The comprehensive watershed improvement
38

program reorganized the regional drainage system and improved water safety and ecology;
the infrastructure program bridged roads and
connected civic pipes among DEIP and towns;
the land use program designated coordination
areas, integrating land use of six towns; the public service program put forward an industrial service center and a workforce training base for the
region, backing up the industrial collaboration
and transformation.
Environmental Restoration
Regional pollution treatment and flood control
For a safer and cleaner environment, water remediation was an overarching step for DEIP revitalization. Two water treatment procedures
were developed with the support of the city,
though it was a convoluted task requiring regional cooperation (Figure 5). The first stage was sewage interception and treatment, which eliminated contamination sources. Four management
districts, every one of which consists of a sewage
treatment plant and sewage interception pipes,
were developed for sewage collection and treatment through collaboration between DEIP and
the surrounding six towns.
The second stage was further treatment using
constructed wetlands. Three wetlands were
planned for water purification and quality sustainment. As an adoption of biological wastewater treatment technology, Yanling, a vertical
flow-constructed treatment wetland with 56.7
hectares, was developed to more thoroughly decontaminate the water from the treatment plant.
After this biological process, water can be used
for irrigation and landscape water features. The
other two wetlands, Xiasha and Dazhenpu, approximately 68 hectares and 59 hectares respectively, were designated to clean the water within
DEIP, facilitated by the water flow control of the
drainage operating system. Through these two
processing stages, regional sewage reclamation
and reuse became a possibility.
Three strategies were adopted by DEIP for
flood control with great concern for safety. The
first was the improvement of the drainage system.
Two original canals were identified to be dredged
and widened; one new canal and two new drainage stations were planned to be added; three old
drainage stations were identified for renovation
ISOCARP
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Figure 5: Drainage and water quality improvement schemes.
Source: CAUPD, Comprehensive Watershed Renovation Planning
of DEIP

Figure 6: Ecological regulation areas of DEIP.
Source: CAUPD, Comprehensive Planning of DEIP (2007-2020)
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and improvement. A new drainage operational
plan was also developed for water flow and water
quality benefits at ordinary times, and to manage flood in case of a storm. The second strategy was the construction of the central lake for
enlarging the capacity of flood storage and detention. Along with the land reclamation, a foursquare-kilometer central water body was planned
within the low-lying areas, which were primarily
fish ponds and cesspools. The third strategy was
storm water management. DEIP decided to be a
pilot project for storm water management, setting up an exemplar for surrounding towns. Lowimpact development techniques, such as green
streets, permeable ground surfaces, bioswales,
and rain gardens were integrated in the construction. These innovative landscape planters and
grounds will manage street runoff while beautifying the landscape.
Land use control
DEIP set up a principle to reserve more space for
the ecological environment in the beginning. As a
result, the development land only accounted for
51% of the Park as a whole (CAUPD, 2008). That
was a rare decision with strong determination;
less land means less municipal revenue, especially
in the context of China where many local governments have come to rely on booming revenues
from developers, not to mention the cost of pollution treatment and environment restoration.
Further, three types of spatial ecological regulation areas were designated on DEIP’s land for environmental benefits (Figure 6). The central area
of DEIP was set up as a demonstration district for
environmental restoration and sustainable development employing ecological technology. The
Birds Island serves as a protected area without

human intervention. According to preliminary
estimation, future carbon emissions in the park
basically can be balanced by the green carbon
sink capacity (CAUPD, 2013).
Wetland restoration
After flushes by treated water, some hazardous
contaminants may remain in the water and soil.
This residual pollution was planned to be remediated biologically by creating various water
habitats. DEIP tried to shape a wetland feature
and produce as much wetland area as possible,
which bears the advantages of purifying water,
remediating soil, and increasing biodiversity. The
water body was reshaped into shallows, marshes,
ponds, lakes, ditches, and canals, forming regional water “meridian and collateral system” for both
environmental decontamination and landscape
features (CAUPD, 2012).
In addition to three constructed wetlands, all
the shorelines in DEIP, about 130 kilometers (80
miles) in total, were designed to be natural gentle
slope shallows for more wetland growing area
(Figure 7). Targeting the residual pollution, some
specific local wetland plants were selected as recommended plants for landscape design.
Branding Lake-Islands Image
Adjusting measures to local low-lying terrain conditions, the urban design shaped the characteristics of lake-islands for DEIP. A variety of islands
were bedded up with the dirt from digging for
lake. A special image of “Islands with lakes, city
with water” was created by combining the city
closely with water and wetlands (Figure 8).
The Central Area Urban Design used a contrast
spatial pattern with high density and low density
for shaping a sharper city image. According to

Figure 7: Typical design of the
shoreline.
Source: CAUPD, 2009, The
Central Area Urban Design
of DEIP.

40

ISOCARP

BIN HE

the plan, the middle area was the ecological area
with central water and wetland islands group; the
northeast was the residential and industrial area
with highest building density; the southwest area
emphasized a friendly environment with lower
density and lower building height.
Institutional Arrangement
DEIP has passed a low-carbon and ecological development indicators system and corresponding
government regulations that allowed more certainty for development transformation from highcarbon-emission growth. Referencing domestic
precedents and meeting DEIP’s actual needs, 47
indicators of eight categories were synthetically
constructed with the consideration of three aspects: space regulatory stringency, timeframe,
and levels of implementation. With pragmatic
eco-values of effectiveness, affordability, and duplicability, the regulations may set limits on the

REVIEW 10

entire Park as a whole or target certain blocks,
but emphasize process inspection rather than
outcomes monitoring. Because social behavior
transformation was also an important objective
of these regulatory indicators, DEIP tried to advocate a green lifestyle with public education
programs and budgets. For effective implementation, the indicators were divided and designated
to respective departments in the management
committee. It was expected that these indicators
and regulations could lead the DEIP onto a sustainable path.

Figure 8: Rendering of central
area - bird’s eye view.
Source: CAUPD, 2009, the Central
Area Urban Design of DEIP.
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IMPLEMENTATION
AND RESULTS
During past seven years, DEIP has been getting
close to achieving goals by persistently implementing the planning. Polluted water was cleared
out, “lake islands” were shaped, and the site has
been turned into an environmentally friendly employment center.
The management committee office, a national
three-star certified green building, has been built
and occupied. The DEIP managed to weather
the financial crisis, which impacted the city significantly, and to keep the sustainable direction
in 2008. Its work has been honored with many
awards, including National Eco-Industrial Park,
National Urban Wetland Park, and Provincial Circular economy Industrial Park.
Environment
Under the guidance of planning, the spatial
framework of diverse water habitats with all the
shorelines in natural gentle slope shallow have
been built, and the water reuse system connecting DEIP and six towns has been established.
Twenty-eight landfills with 1.75 million cube meters garbage were cleared out; six major greening
projects have been completed, including three
wetlands (Figure 10), a central water area landscape, and Yuehu lake Park.
Water
As of July 2013, 2 billion RMB had been invested in
18 pollution treatment and flood control projects
completed successfully. The drainage system has
been shifted from agricultural criteria to Chinese
urban criteria at 20-year level. The water quality
has been improved to Grade IV from Grade V (Figure 11). Constructed wetlands Treated water has
been used for industry and irrigation of landscape
planting. A DEIP centered sewage reuse system,
covering larger than 150 square kilometers area,
has been formed among six towns.
Infrastructure Construction
A so-called “Five verticals and three horizontals”
civic road network with 43 kilometers was built,
bridging the surrounding towns. Twenty-five kilometers greenways of three types with rest structures, pedestrian paths, and cycle tracks, were
42

Figure 9 (top):
The MC Building – a 3-star
certified green building.
Source: Management
Committee of DEIP
Figure 10 (bottom):
Xiasha wetland.
Source: Management
Committee of DEIP
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BEFORE
& AFTER

Figure 11: The Water Scape
Before and After Renovation.
Source: Management
Committee of DEIP
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constructed for a multivariable green transportation infrastructure. High-tension corridors were
rechanneled, saving one square kilometer of land.
Along with ecological landscaping, these greenoriented infrastructures have made up a prototype of the low impact development platform.
Workforce Development and Employment
The workforce development center, 80 hectares
in size, 25,000 students in capacity, is under
construction now. It has brought in three local
vocational colleges and Guangdong Provincial
Vocational College of Cultural Industry. With the
merit of better trained workforce provision, it is
expected that these colleges will facilitate the development and upgrading of the region’s industry. Benefiting from the improved environment
and better employee perspective, DEIP is becoming a regional employment center. DEIP has attracted a significant number of investments, even
though it has employed stricter pollution regulations and investment density requirement.

later migrants, and natives. Community segregation has emerged. The contradiction among
groups eventually may erupt into conflict if the
underlying social problems remain unsolved for a
long time. Social sustainability, one of the three
overlapping and mutually dependent goals of
sustainable development (Jesse Dillard, 2009),
should be the future direction of eco-districts in
Dongguan, and all over China. This development
innovation needs to be reconsidered in light of
the difference between economic growth and the
improvement of human well-being, calling for national policy amendments, as well as changes in
local practices.

CONCLUSION
With the adoption of ecological methods and
techniques, the planning and construction
practice of DEIP is a quest for transformation of
economic growth and urban development in
southern China. Its “environmental restoration —
regional integration— sustainable development”
model and pragmatic eco-values has demonstrated effects in the Pearl Delta, in which many
cities have encountered environmental issues after rapid industrialization. The radical changes of
DEIP have not only benefited it environmentally
and economically, but also improved the regional
interactivity and connectivity, and speeded-up
industry upgrading through the industrial service
center.
However, DEIP is not perfect. There were many
omissions and flaws due to fast construction.
More importantly, the planning mainly concerned the spatial and environmental issues, and
the connotation of the eco-district was mostly
concentrated in the areas of environmental restoration and economic development. The social
issues, the other important aspect, have yet to
resolve. The community in Dongguan has been
divided in to three social groups: earlier migrants,
46

Endnote
1 Data Source 1: National Bureau of Statistics etc., 2009,
http://www.stats.gov.cn/tjsj/tjgb/qttjgb/qgqttjgb/200906/
t20090630_30640.html
Data Source 2: Statistics Bureau of Guangdong Province, 2009,
http://www.gdei.gov.cn/zwgk/tzgg/2009/200907/
t20090713_77549.htm
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