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Section 1: Introduction
1.1 Project background
In June 2012 at the United Nations Conference on Sustainable Development, the
United Nations Environment Programme (UN Environment / UNEP) launched the
Global Initiative for Resource Efficient Cities (GI-REC), which aims to integrate
resource efficiency into policies, tools and decision-making at the city level in
partnership with national and local governments, the private sector and civil society.
GI-REC developed a framework for city-level resource use, based on the ISO
37120 set of indicators, and looked into piloting this in several cities, with the aim of
consolidating the experiences and lessons learnt during the implementation process
to achieve resource efficient urban planning.

Aimed at collecting on-the-ground experiences and
examining the performance of the GI-REC framework,
a project was jointly developed and executed by UN
Environment and the China-ASEAN Environmental
Cooperation Center (CAEC) for piloting the GIREC Framework in China. The city of Dongguan, in
Guangdong Province, was selected as the Chinese
pilot city whose resource consumption picture will be
depicted using this framework and related approaches
such as urban metabolism.
Located on the east bank of the Pearl River estuary,
Dongguan City leads the Four Tigers for Economic
Growth of Guangdong Province and serves as an
important transportation hub and foreign trade port of
the province. With a registered population numbered
2,009,400 and a permanent resident population that
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8,261,400, the city covers an area of 2,465 km2 and
borders nine county-level administrative districts from
three neighbouring cities – Guangzhou, Huizhou, and
Shenzhen. Dongguan is known by the nickname “world
factory” due to its manufacturing and export-oriented
economy. Given the growing size and importance of
the city on the world stage in terms of manufacturing
and industry (particularly on electrical machinery and
equipment manufacturing, and the growing hightech sectors such as computers, communications
equipment, and other electrical components), GI-REC
and CAEC decided to look into the city’s resource use
since the transition of an industrial and export-oriented
city such as Dongguan into a resource-efficient and
circular city will have a major influence not only on the
city or the country’s circular economy, but on circular
economy at a global scale.

1.2 Objectives, scope,
and methodology of
the report
This assessment report was developed to describe
Dongguan’s resource consumption profile in terms of
its water, energy, waste, and materials resources. The
aim of the report is to reveal the city’s most pressing
challenges pertinent to the implementation of its
resource efficiency, environmental management, and
urbanization policies and strategies, especially given
the impact that these changes in resource use in the
city have on circularity at both the city and global
scale. The report aims to provide a science-based
methodology, including necessary data and trend
analysis results, to inform policy and decision making.
The study was carried out in three stages:
The first stage was focused on analyzing material
metabolism in Dongguan City during 2005-2015, with
data sourced from published literature, statistical
yearbooks, industry bulletins and field surveys. Based
on calculations under the MFA framework, the city’s
material flow profiles in 2005, 2010, and 2015 were
depicted respectively.
A two-step approach was used to present a picture of
resource profile and evaluate the resource efficiency of
Dongguan City.

1

For the first step, the research team did an initial
data and resource flow analysis to better understand
the city’s resource context.1 This consists of looking
at two sets of ISO 37120-based indicators that help
to determine (a) what type of city Dongguan is and
(b) the efficiency with which it uses resources (see
Annex 1):
(a) City context indicators: population, economy,
climate, available resources and service access.
(b) Resource efficiency indicators: water, energy, solid
waste, food, construction materials, and land use.

For step b, the Economy-wide Material Flow Analysis
(Ew-MFA) was used. Based on the fundamental
principle of mass balance, the inflow, consumption,
storage and outflow of materials were calculated to
outline the region’s material flow.
In the second stage, the amount and composition of
material input and output in Dongguan were analyzed.
Calculation results of material input, output and
resource efficiency were further processed in time
series.
In the third stage, the results above and Dongguan’s
industrial upgrading practices were linked to identify
the flow of materials and probe into impacts of
industrial development on the city’s material flow and
metabolism. Finally, the results of the analysis and
the implications on policy were looked at in more
depth, ending with some recommendations for a more
sustainable development of the city.

UNEP. 2014. Draft Framework/Toolkit for City-level Resource Efficiency.
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Section 2: City-level data and
its resource profile
2.1 Economic growth of the city
In the years between 2005 and 2015, the city of Dongguan underwent a significant
transformation. Its GDP index expanded by 1.87 times, from 218.32 billion yuan (RMB,
current prices, idem in this section) to 627.507 billion yuan (with the year 2004 as the
baseline of 100). With an average rate of 11.14%, the annual GDP growth attained
19.40% in 2005, followed by a rapid decline to 5.30% in 2009, and then remained
around 8% during 2014-2016.

During the same time period, the economy shifted from
a secondary sector-dominated economy to a tertiarydominated one. These changes reflect the gradual
shifts of Dongguan’s growth engines in economic
structure and reflect the results of policy interventions
for boosting a more resource-efficient and circular
economy.
In order to do this assessment, we identified in this
report a set of resource efficiency indicators. Resource

Table 1

Resource efficiency indicators

Indicators

Description

Material efficiency

GDP created per ton of material input

Water efficiency

GDP created per ton of water input

Industrial water efficiency

Industrial added value created per ton of water input

Energy efficiency

GDP created per ton of energy input

Industrial energy efficiency

Industrial added value created per ton of energy input

2
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efficiency is defined with reference to eco-efficiency
which means creating more goods and services while
using fewer resources. When goods or services are
being measured with the monetized quantity, resource
efficiency is equal to the resource productivity that
refers to the quantity of economic output produced
with a given input of natural resources. The resource
efficiency indicators used in this report are detailed in
Table 1 (below).2

The specific calculation methods and corresponding data sources for the urban metabolism analysis in Dongguan are as shown in
Annex 2
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2.2 Current resource profile of Dongguan city
Material flow profile
In order to better understand how the city is using its resources, several material flow analyses on Dongguan were
conducted following the selected indicators. The material flow profiles of Dongguan for the years 2005 and 2015 are
depicted below (Fig. 1 and Fig. 2 respectively).

Figure 1

Material flow profile in Dongguan (2005)
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Figure 2

Material flow profile in Dongguan (2015)
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These figures show the input
(including balanced items such
as air and water) amounting to
106 million tons in 2005 expanding
to 142 million tons in 2015. The
percentage of urban imports3
decreased from 36% to 29%
over the same period. The result
indicates that with the expansion of
the metabolic scale, the proportion
of urban import declines.
At the same time, the output
increased from 94 million tons to
137 million tons between 2005 and
2015. The percentage of urban
export increased from zero in 2005
to 1.59% in 2010 and further to
1.88% in 2015. Both the urban
export and output exhibit the same
trend of expansion.

Outputs
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4587.5
Urban Export
1.88%

Urban Import
28.63%

Dissipative Mat.
8.60%
Material Flux
Balanced Items O2
67.89%
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3

Generally, import and export are accounted for at the country’s scale in the international market. At the urban scale, besides international
import/export, transboundary goods and services also exist in the domestic market. To make a distinction, we define the sum of both
international and domestic trades at urban scale as urban import/export.
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Material Input

biomass and building materials. Air is not considered
in this study. Local mining volume accounted for 9.89%
of the input in Dongguan in 2005. The percentage fell
to a minimum level of 3.79% in 2007 and gradually
rebounded to 10.85% in 2015. The proportion of urban
import had the opposite trend and reached a peak of
96.21% in 2007.

Traditionally, as the size and economy of a city (such
as Dongguan) grow, so does its need in terms of
material inputs. These are measured as the Direct
Material Input (DMI) of a city. The direct input of
materials for use in an economy are all the materials
which are of economic value and are used in
production and consumption activities (but excluding
water flows).4

The import of fossil fuels reached the highest level of
36,207,900 tons of coal equivalent (tce) in 2012 (the
abnormal data was acquired from Dongguan Statistical
Yearbook directly and could not be explained). The
import of building materials fluctuated as a result of
local demand changes and peaked at 7 million tons in
2007. Biomass import has been small, with an average
volume of 2 million tons per year.

Material input in Dongguan includes local mining,
urban import and air. Local mining consists of fossil
fuels, building materials and biomass, while the urban
import is composed of fossil fuels, metallic minerals,

Figure 3

Material efficiency, GDP, population and DMI in Dongguan (2005-2015)
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Material Efficiency
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Figure 3 (above) shows the movement of material
efficiency, DMI, GDP and population over time.
Dongguan’s total population grew by 13% over 11
years, from 6.7 million in 2005 to 7.7 million in 2015,
with an average growth rate of 1.23%. In the same
period of time, its GDP multiplied by 1.87 times from
218.32 billion yuan to 627.507 billion yuan, making an
average annual growth of 11.14%, which far exceeds
that of population growth. This graph shows that
DMI experienced an absolute decoupling from the
economy as it increased much slower than GDP and
even reduced in recent years.

4

10

2015

2010

2005

0

Figure 4 shows Dongguan’s DMI and per capita DMI
exhibiting similar trends which peaked in 2007 despite
fluctuations. The peak in 2007 was attributed to the
massive road construction in Dongguan in that year, as
the increased road area requested large input volume
of construction materials.
During the study period, DMI increased by 8.92%
and DMI/Capita reduced by 4.60%, the general trend
over the years implies that the material input has
been relatively mature in Dongguan. The reduction of
the ratio of DMI to GDP by 37.9% in the same period
reflects the decoupling between DMI and the economy
(i.e. economic growth).

European Commission (2017). Eurostat : statistics explained – Glossary : Direct Material Input (DMI). Available at : https://ec.europa.eu/
eurostat/statistics-explained/index.php/Glossary:Direct_material_input_(DMI)
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Figure 4

Decoupling between DMI, population and GDP in Dongguan (2005-2015)
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Material Output
The material output in Dongguan’s urban metabolism
process consists of urban export, pollutant emissions,
dissipative materials, carbon dioxide and water
vapour. Excluding carbon dioxide and water vapour,
the material output during the set time span is
shown in figure 5. It peaked at 21 million tons in
2012. Pollutant emissions took up the largest share
of material output, reaching 89.11% on average.

Figure 5

Dissipative materials accounted for a small proportion
and exhibited a general trend of decline, dropping by
41.2% from 50,000 tons in 2006 to 29,400 tons in 2015.
The urban export only occurred in 2007 and during
2010-2015, while the volume changed greatly, with the
lowest percentage in 2007 (of 0.17%) and the highest
level of 41.21% in 2012. The peak was a result of large
urban export of fossil fuel in 2012.

Material output structure in Dongguan (2005-2015)
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Fossil fuels were exported only in 2010-2012, with
a very small amount in 2010 and 2011. Fossil fuels
exported in 2012 was well above that of other years
(which was derived directly from the Statistical
Yearbook of Dongguan and could not be explained).
The continuous growth in urban material export
resulted from the rising fodder production level
which has been exceeding the local demand and
consumption.
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As shown in figure 6, pollutant emissions in Dongguan
exhibited fluctuations between 2005 and 2015, with an
average amount of 10 million tons discharged per year
from 2005 to 2010 and 12 million tons per year during
2011-2015. Among them, solid waste took up a share
of 97.48% on average. Compared with solid waste, the
respective share of water pollutants and atmospheric
pollutants was very small and has been shrinking.
This indicates the effectiveness of existing water and
air pollution treatment measures in Dongguan.
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Figure 6

Pollutant emissions in Dongguan (2005-2015)
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The intensity of pollutant emissions fell amid
fluctuations from 0.49 tons per 10,000 yuan in 2005
to 0.19 tons per 10,000 yuan in 2015, representing
an overall decline of 61.32% and an annual average
decline of 9.06%. This indicates remarkable mitigation
of environmental impacts occurred in Donggaun’s
urban metabolism process. Slight rebounds were
observed in 2011, mostly due to the large volume of
industrial solid waste generation in that year. The per
capita pollutant emissions fluctuated around 1.42 tons.

2015 are as shown in Fig. 7. The carbon emission
intensity of the city continued to decline during
2005-2015. It plummeted from 2.10 tons per 10,000
yuan in 2005 to 1.05 tons per 10,000 yuan in 2015,
exhibiting an overall decline of 49.82% and an annual
average decline of 6.67%. However, the per capita
carbon emissions over the time span were increased.
The slight rebounds of the two indicators in 2013
was mainly attributed to the large consumption
volume of fossil fuel in 2013. The general trends
display Dongguan’s continued progress in energy
conservation and emissions reduction in urban
development.

The changes in carbon emission intensity and per
capita carbon emissions in Dongguan during 2005-

Figure 7
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Changes of carbon emission intensity and per capita carbon emissions
in Dongguan (2005-2015)
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2.3 Resource efficiency
To complement the material flow analysis done in
section 2.1, a resource efficiency analysis was done,
in order to look at how the efficiency in the terms of
resource use has evolved between the years 2005 and
2015. The resources looked at are materials, water,
and energy.

years (as shown in figure 8). The city saw its water
efficiency and industrial water efficiency rise between
2005-2015 as well. The water efficiency increased
1.70 times from 150 yuan/ton in 2005 to 400 yuan/
ton in 2015, representing an annual increase of
10.44%. During the same time period, the industrial
water efficiency improved by 85.98% from 130 yuan/
ton in 2005 to 230 yuan/ton in 2015, although a slight
decline was observed in 2009 and 2015 respectively,
corresponding to the changing trend of industrial
added value over 11 years (see figure 9).

Dongguan’s material efficiency (GDP created per ton
of material input) rose in volatility, up by 1.65 times
from 5,200 yuan/ton in 2005 to 13,800 yuan/ton in
2015, with an annual growth rate of 10.19% over the

Figure 8
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Figure 9 Water efficiency and industrial water efficiency in Dongguan (2005-2015)
(kyuan/ton)
0.40
Water Efficiency
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0.20

In terms of both energy efficiency and industrial
energy efficiency, Dongguan displayed an upward
trend from 2005 to 2015, which saw its energy
efficiency improvements from 11,600 yuan/tce to
20,200 yuan/tce over the time span (as shown in figure
10). Its overall growth reached 74.82%, with an annual
average of 5.74%. In a similar trend, the industrial

Figure 10
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energy efficiency moved stably upward from 9,800
yuan/tce in 2005 to 19,600 yuan/tce in 2015, marking
an overall rise of 1.001 times and an annual average
rise of 7.18%. Relatively speaking, industrial energy
efficiency grew faster and exhibited the potential of
exceeding energy efficiency growth.

Energy efficiency and industrial energy efficiency in Dongguan (2005-2015)

(10,000 yuan/TCE)
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Energy Efficiency
Industrial Energy Efficiency
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Section 3: Effects of industrial
structural upgrading on urban
metabolism
3.1 Changes in industrial scale and structure
in Dongguan city

Figure 11

2015

2010

The manufacturing of computers,
communications equipment
and other electronic equipment
assumed a dominant position
in Dongguan’s manufacturing
industry spectrum (as shown in
figure 11). Its proportion fell from
33.08% in 2005 to 28.78% in
2008 as a result of the financial
crisis and later rose year by year
to 43.71% in 2015. The second
largest industry was electrical
machinery and equipment
manufacturing, with an average
share of 10.87%. Its proportion
experienced a slight inverted
U-shaped increase, peaking at
14.50% in 2008. The industry
of rubber and plastic products
and the industry of papermaking
and paper products ranked the
third, accounting for about 5.5%
respectively, wherein the share
of rubber and plastic industry
fluctuated while that of paper and
paper products also experienced
a slight inverted U-shaped
increase, peaking at 6.33%
in 2010.

2005

As the major engines for Dongguan’s urban development, manufacturing industries
have played a crucial role in urban metabolism. Any changes in the industrial structure
will not only affect economic growth but also the city’s urban metabolic processes, and
its circularity. Moreover, due to its export-oriented economy, these changes would also
affect circularity at a global scale.

Changes of industrial structure in Dongguan (2005-2015)

15

Within Dongguan’s manufacturing industries,
17 industries had a production practice, 18 imported
materials from overseas and 21 exported overseas. In
order to maintain the manufacturing sector’s vitality as
the city’s growth engine, Dongguan identified five pillar
industries in 2011:
(i) electronics manufacturing
(ii) electrical machinery and equipment
manufacturing
(iii) textile, apparel, footwear and hat manufacturing

Figure 12

(iv) food and beverage processing and
manufacturing,
(v) papermaking and paper products manufacturing.
In 2015, the total energy consumption of Dongguan’s
manufacturing industries above designated scale5
amounted to 8,559,000 tons of standard coal, and the
five pillars accounted for about 82% of the total energy
consumption (as shown in Fig. 12).

Comprehensive energy consumption proportions
of five pillar industries in Dongguan (2015)

Others
(12.22%)

Electrical information
Electrical machinery
Shoes and hats

Papermaking
and paper
products
industry
(52.85%)

3.2 Transformation
and upgrading of pillar
manufacturing industries:
taking electronics
manufacturing as an
example
Dongguan’s five pillar manufacturing industries (as
mentioned above) underpin the city’s economic
growth and account for a substantial portion of
energy consumption. In order to address growing
challenges in resource and environmental capacity,

5
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Food and
beverages

Dongguan has made particular efforts to turn these
pillar industries into more environment-friendly and
resource-efficient ones by industrial transformation and
upgrading (such as accelerating the application of
high and advanced technologies). Such transformation
and upgrading have significant implications for
its urban metabolism and especially the resource
efficiency of the city.
Through this assessment, it was discovered that the
output-value and added value of all the pillar industries
displayed significant growing trends, apart from
electrical machinery and equipment manufacturing
as these had already entered a mature stage. Among
the five pillars, the electronics manufacturing (i.e.

Designated scale: From 1998 to 2006, industrial enterprises above designated size refered to all the state-owned industrial enterprises
and non-state-owned industrial enterprises whose revenue of major business were above 5,000,000 yuan. From 2007 to 2010, the
coverage of industrial enterprises above designated size were industrial enterprises whose revenue of major business were above
5,000,000 yuan. Industrial enterprises above designated size have been defined as industrial enterprises whose revenue of major
business were above 20,000,000 yuan.
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computers, communications equipment, and other
electronic equipment), and textile, apparel, footwear
and hat manufacturing have shown both obvious
increasing trends in material efficiency and energy
efficiency, as well as a fast decline in carbon emission
intensity. Dongguan boasts of a mature supply chain

in the electronic sector, its electronics manufacturing
still remains at the bottom of the global industrial value
chain of the electronic information industry. However,
the electronics manufacturing industry has higher
degrees of development and resource efficiency, and
thus it was selected as an example in this section.

Figure 13 Output value and added value of electronics manufacturing industry
in Dongguan (2005-2015)

(Billion yuan)
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80
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400
Industry Output Value
Industrial Added Value
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The output value and added value of the electronics
manufacturing industry in Dongguan (as shown in Fig.
13), both exhibited an overall uptrend between 2005
and 2015. To be more specific, this shows that the
output value increased by 3.4 times, with an annual
average growth rate of 15.95%; while the added value
experienced slow growth (5.73%) with fluctuations
during 2005-2010 and rapid growth (22.6 %) during
2010-2013, and fluctuated in the last two years.
The decrease of production volume from 6,276,130
tons in 2012, but decreased slightly to 6,071,400
tons in 2015 is due to the reduction in product weight
which results from product updating and upgrading.
The energy efficiency continued to improve over the
years, up by 1.16 times from 43,900 yuan/tce in 2008
to 94,900 yuan/tce in 2015. The material efficiency
underwent an increase in fluctuation, from 27,200
yuan/ton in 2005 to 40,700 yuan/ton in 2015. The
industry’s carbon emission intensity continued to fall
between 2005 and 2015, marking an overall decline
of 57.3% and an annual average decline of 8.2%. This
is concrete proof of the promising results achieved
in energy conservation and emissions reduction in
Dongguan’s electronics manufacturing industry.

2015
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0

3.3 Results
of the analysis
Following the resource flows and resource efficiency
analysis as well as the discussion on an industrial
upgrading of the city, this section summarizes
some of the key results influencing the presented
recommendations for the future sustainable
development of the city. These results are based on
the presented five-year input-output decomposition of
Dongguan for years 2005, 2010 and 2015 respectively.
The results of the analysis show that the material input
in the five pillar industries continued to grow during
this time period (between 2005 and 2015), showing
an absolute increase of 228.50% and an annual
growth rate of 12.6%. This accounted for 26.7% of the
total material input in Dongguan’s urban metabolism
process in 2005, and 61.9% in 2015. The material
output of the five pillar industries was almost 3 million
tons in 2015. The material output of papermaking and
the paper products industry accounted for 78.5% of
that amount due to its intrinsic industry attributes.

17
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All the results strongly support the argument that
industries of electronics manufacturing and electrical
machinery, as well as equipment manufacturing, are
gradually replacing other labour-intensive industries.
Due to the scale effect, these two industries have
absorbed large volumes of resources in Dongguan
and its surrounding areas during the last decade.
In addition, the electronics manufacturing industry
pioneered the implementation of resource efficiency
measures in the city.
Dongguan undertook some policy interventions as well
as other active measures to reduce the number of high

18
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pollution, high energy consumption and low resource
efficiency businesses since 2015 (see Table 4.1 on
the next section below). The papermaking and paper
products industry was one of the main focus of the
reform. The results of the implemented resource
efficiency improvements began to show in these
industries as a tangible result. Up to the present, 53
papermaking enterprises have been shut down due
to poor resource and environmental performances;
papermaking businesses with an annual output
of less than 200,000 tons almost disappeared.
The corresponding decrease in annual energy
consumption has reached 1.3 million tce.

Section 4: Resource status
and policy actions
4.1 Main resource status
in Dongguan city
Following the presented analyses of Dongguan’s urban metabolism development between
2005 and 2015. Four natural resources (water, energy, land, and materials) were examined
to identify their status and potential constraints for future sustainable development of the city.
The scale of stock, production and/or consumption, composition/structure, eco-efficiency/
productivity, as well as technological standards/progress are summarized below, in Table 2.
As the table below shows, Dongguan still needs to address the potential risks brought by land
and energy resource shortage. The city needs to expand their urban metabolism analysis to
understand future consumption scenarios of the city,
Table 2 Resource status in Dongguan city

RESOURCE
CATEGORY

STOCK/PRODUCTION/
CONSUMPTION SCALE

COMPOSITION/
STRUCTURE

TECHNOLOGICAL
STANDARDS/PROGRESSES

The total rainfall in Dongguan
in 2015 was 4.449 billion
cubic meters, and the total
amount of water resources
was 2.304 billion cubic
meters, 10.98% higher than
the multi-year average (20.76
billion cubic meters).

In 2015, the surface water
volume was 2.2784 billion
cubic meters, groundwater
volume was 0.4181 billion
cubic meters.

Per capita annual
comprehensive water
consumption in 2015 was
241 cubic meters; the water
consumption per 10,000
yuan of GDP was 31.8 cubic
meters, a 9.40% decrease
than the previous year.
The water consumption
for farmland irrigation per
mu (or 666,7m2) was 383
cubic meters. The water
consumption per 10,000
yuan of industrial added value
was 28.7 cubic meters. The
per capita domestic water
consumption (resident use)
was 219 liters per day.

In 2015, actual water
supply from all sources was
1.993 billion cubic meters,
71 million cubic meters less
than the previous year. In the
water mix, 82 million cubic
meters came from reservoir,
accounting for 4.10% of
the total water supply; 165
million cubic meters came
from water diversion projects,
accounting for 8.30%; and
1.746 billion cubic meters
of water came from water
lifting projects (including
groundwater), accounting for
87.6%.

By the end of 2016, the
total area of land was 0.246
million hectares.

In 2016, agricultural land
was 0.1018 million hectares;
construction land was
0.1182 million hectares; and
unutilized land was 0.026
hectares. The construction
land use density exceeded
46.2%. There is a serious
shortage of reserve land
resources. It could no longer
be sustained to rely on the
traditional elements drive and
incremental space to promote
economic development and
the land use direction must
switch from incrementaloriented to stock-oriented
and to enhance the level
of optimal and intensive
land use.

Secondary and tertiary
industry output of unit
construction land in 2016
increased to 584 million
yuan/square kilometer
from 454 million yuan/
square kilometer in 2012,
an increase of 28.6%, still
far below the cities like
Shenzhen and Guangzhou.
Such development intensity
could hardly support the
transformation of economic
development, and the
continuous improvement
of land output efficiency is
needed.

The “Interim Management
Rules on Land Use for
Scientific Purposes in
Dongguan City” was issued
to regulate the land use for
scientific research, covering
land use access, land source,
planning management,
land pricing mechanism,
land supply, property
management, follow-up
supervision, and other
aspects.

WATER

LAND

ECO-EFFICIENCY/
PRODUCTIVITY
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RESOURCE
CATEGORY

ENERGY

STOCK/PRODUCTION/
CONSUMPTION SCALE

COMPOSITION/
STRUCTURE

ECO-EFFICIENCY/
PRODUCTIVITY

TECHNOLOGICAL
STANDARDS/PROGRESSES

Energy resource in the city
is the peat soil. There are 3
mineral sites and all have
gone through geological
evaluations like preliminary
investigation or more
in-depth investigation. The
total stock is 717,100 tons.
Individual mineral deposits
all are in small scale, with
oil content exceeding 7%,
mainly distribute in valley
alluvial plain in the quaternary
strata, with simple mining
conditions. There are 5 coal
mines, with thin coal seam
and poor coal quality. In
2015, comprehensive energy
consumption in Dongguan
city totaled 31.0052 million
tons of standard coal.

In 2015, industrial energy
consumption accounts
for 42.88% of total social
energy consumption.
Domestic consumption
was 14.70%. The share of
transportation, warehousing
and postal services and that
of construction industry
were 6.02% and 1.43%
respectively. The share of
primary industry (agriculture,
forestry, livestock and
fishery) accounted for
just 0.28% of total energy
consumption.

The energy efficiency and
industrial energy efficiency
of Dongguan city both
exhibited similar upward
trend from 2005 to 2015.
Industrial energy efficiency
increased from 9,800 yuan/
tce to 19,600 yuan/tce,
marking an overall rise of
1.001 times and an annual
average increase of 7.18%.
Energy efficiency increased
from 11,600 yuan/tce to
20,200 yuan/tce, with a rise
of 74.82% and an average
increase of 5.74 % per year.
Industrial energy efficiency
rose faster and displayed the
tendency of exceeding energy
efficiency growth.

On one hand, Dongguan is
not rich in primary energy
resources and its capacity to
produce secondary energy
is not sufficient. As a result,
and especially the limited
development and use of new
energy, Dongguan highly
depends on external energy
supply. On the other hand,
Dongguan is also a large
energy consumer, as its
growth is driven by extensive
export-oriented industrial
manufactures. During the
11th Five-Year Period (20062010), Dongguan gradually
established a diversified
energy security system
and vigorously took energy
saving and consumption
reduction action. However,
the gap between energy
supply and demand remained
outstanding. In addition, due
to the high degree of external
dependence in Dongguan’s
economic development and
energy supply, potential risks
exist.

Dongguan material input
includes urban import,
local mining and air. The
urban import consists
of fossil fuels, metallic
minerals, biomass and
building materials; while
local mining is composed
of fossil fuels, building
materials and biomass. Air is
not considered as balanced
item. In 2005, the local
mining volume accounted for
9.89% of the material input
in Dongguan. It first fell to
the minimum level of 3.79%
in 2007, and then gradually
rebounded to 10.85% in
2015. In contrast, the urban
import’s proportion was in a
reversed trend, first rose and
then fell, peaking at 96.21%
in 2007.

From 2005 to 2015, the
material efficiency of
Dongguan City rose from
5,200 yuan/ton in 2005 to a
peak of 13,800 yuan/ton in
2015, which increased by
1.65 times, with an average
annual growth rate of
10.19%.

Dongguan’s direct material
input and material input
per capita displayed similar
overall trends from 2005 to
2015: a relatively stable level
with fluctuations and a peak
in 2007 in which year there
was large newly developed
road area and inflow of
large numbers of building
materials. The material input
MATERIALS level in Dongguan is in a
relatively mature state.
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4.2 Mapping results with policy actions in Dongguan
The assessment of urban metabolism in Dongguan
outlined a general picture of the city’s material flows
and resource utilization between the years 2005 and
2015. Since 2005, Dongguan has taken a series
Table 3

of measures for a more green, low-carbon and
sustainable development. Some of the policy actions
undertaken by the city are listed below in Table 3.

Typical policy actions in Dongguan for boosting greener development

CATEGORY

GENERAL ACTIONS

Optimizing industrial
structure and
strengthening
production
supervision

SPECIFIC ACTIONS
(1) Increasing environmental threshold of market access for industries and cutting down outdated
production capacities;
(2) Accelerating the use of new technologies to support the transition of traditional manufacturing
industries such as furniture, hardware molding, toy, food and beverages manufacturing more
circular industries;
(3) Putting in place the compulsory clean production audit and prioritizing phasing out, pollution
prevention, control, and supporting the transition in five key industries with heavy-metal pollution,
seven industries with excessive production capacity and other industries.
(1) Making rational development planning for service industry, e.g. accelerating the development
of leading enterprises in the pillar service industries and key industries, and the structural lay-out
of different industrial clusters;

SECTORAL
Developing the green (2) Speeding up the development of a modern service industry, in particular the high-tech service
TRANSITION AND service industry
industries and logistics service industry in Dongguan’s designated service industry zones; and
UPGRADING
(3) Improving the environment-friendly level of traditional service industry and paying special
attention to the low-carbon development in the catering industry, eco-tourism industry, ecoexhibition industry and lodging industry.
(1) Adjusting sectoral structure to promote high-quality vegetable and fruit plantation and
establishing standardized vegetable production bases;
Building an
ecologically
sound modern
urban agriculture
production system

(2) Developing leisure and sight-seeing agriculture and agricultural tourism;
(3) Building agro-industrial parks and high-quality farmland; and
(4) Promoting clean production in agriculture, including developing water-conserving irrigation,
popularizing an ecological water-using model in agriculture, strengthening pesticide management,
setting up the agricultural pollution surveillance system, promoting soil improvement and
restoration etc.
(1) Improving water supply system, using economic incentives to encourage water conservation
in production and life, and promoting the integrated use of rain water;

Promoting the
efficient use of
natural resources
and energy

(2) Implementing the controlled use of land resources to protect cultivated land and basic
farmland, improving the level of intensive use of built-up land, and strengthening the control of
water and soil erosion;
(3) Optimizing the structure of marine industry and strengthening the protection of marine
ecological environment; and
(4) Enhancing the supervision of energy conservation and emission reduction, disseminating the
use of new energy technologies, and improving the use of clean energy.

RESOURCE
AND ENERGY
CONSERVATION

(5) Reduce the absolute consumption of natural resources.
(1) Improving household wastes classification and recycling system, and supporting companies
engaged in the large-scale household wastes recycling to gradually establish a waste transaction
platform and a waste recycling and reuse network;
Developing venous
industries6

(2) Establishing a sound system for the recycling, processing and reuse of waste and old
materials from the developed manufacturing industry;
(3) Enhancing reclamation treatment of domestic solid waste and river channel sludge; and
(4) Encouraging the research, development and use of environment-friendly products.

Strengthening
pollution control
ENVIRONMENTAL
and improving
PROTECTION
environmental
quality

6

(1) Strengthening drinking water source protection, improving urban sewage treatment, and
intensifying environmental monitoring of key pollution industries;
(2) Promoting the integration progress for environmental protection in the Pearl River Delta and
building an integrated system for air pollution prevention and control, and improving air quality
and key pollution sources monitoring capacity; and
(3) Accelerating development of the solid waste treatment and disposal infrastructure.

Venous industries are waste reuse, reclamation and hazard-free treatment industries.
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4.3 The impact of policy
on resource efficiency
Recognizing the high external dependence in its
economic growth and energy supply, Dongguan
issued the Industrial Restructuring Plan (2008-2017)
for better development and less external dependence.
The Plan articulated the following policy directions
which left long-lasting impacts for Dongguan’s future
development:
➤➤

Adjust the ratio of the three industries and enhance
the share of the tertiary sector;

➤➤

Optimize the industrial structure and improve the
overall competitiveness of manufacturing industries;

➤➤

Speed up technology innovation and strengthen
Dongguan’s own intellectual property creation; and

➤➤

Form resource-efficient, and environment-friendly
and clean production systems that reduce resource
consumption and the intensity of energy use. These
policy priorities still serve as dominant directions for
Dongguan’s current growth strategy.

In 2011, Dongguan released its Five-Year Plan for the
manufacturing sector, addressing its development and
energy security respectively.
With regard to manufacturing development, the city
put forward requirements for sectoral transition and
upgrading towards a more advanced level in terms of
research and development, technology innovation and
production capacity. The electronics manufacturing
industry has gained new momentum to create its own
unique advantages.
Regarding energy consumption, the city tried to
guarantee its energy supply by further adjusting
its energy mix, boosting energy conservation and
emissions reduction actions, and fostering reasonable
energy consumption. The plan set out targets for
expanding local coal-water slurry production, solar
power development and waste-to-energy generation
capacity. Meanwhile, Dongguan implemented a series
of energy-conservation measures, including inter alia
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(1) reducing energy consumption by further optimizing
industrial structure; (2) using more energy-efficient
technologies to transform existing production facilities;
and (3) strengthening management and energy
consumption monitoring using on-line monitoring
system. Energy management centres were founded in
giant energy-consuming manufacturing businesses to
manage and report energy consumption.
The effects of the above-mentioned policy measures
could be seen in the MFA results. The analyses show
that the shares of urban import and local mining in
Dongguan’s material input have displayed opposite
trends. Although growing slowly, local mining seems
to increase gradually, which could be regarded as
being the result of the city’s efforts in reducing external
dependence. Dongguan’s material efficiency, energy
efficiency and water efficiency all improved over the
2005-2015 time-period. This could be attributed to
the success of industrial transition and upgrading,
as well as policies in energy conservation and
environmental protection. The growth of industrial
energy efficiency and the vigorous potential it displays
could be the consequence of policy intervention on
manufacturing transition and upgrading, or the scale
effects generated by energy efficiency improvement in
leading industries such as electronics manufacturing
and electrical machinery and equipment
manufacturing.
Although such mapping provides a useful method for
the evaluation of the effects of policy interventions, it
should be noted that the actual urban material flows
and resource efficiency improvement are the result
of multiple factors; the effects of policy changes
generally do not reveal themselves immediately. It
should be noted that during the analysis, special
attention was also given to fluctuation in data over the
period between 2005 and 2015. Although efforts were
made to identify any causality between data fluctuation
and a specific policy intervention, no obvious link
between the two was identified. It could thus be
concluded that the implementation of policies had a
significant influence on the overall resource efficiency
improvements in the city.

Section 5: Conclusions
and pathways
As a typical manufacturing city in Pearl River Delta region which puts both ends of
the production process on the world market, Dongguan City has witnessed rapid
progress in industrialization, urbanization and ecological development, with a massive
flow of materials. In this report, material flow analysis was used to depict the material
metabolism of Dongguan during a period of 11 years (from 2005 to 2015). Main
resource efficiencies both at the city-level and industrial sector level were examined,
as well as the impacts of industrial transformation and upgrading in five pillar
industries on Dongguan’s urban metabolism. The main findings are detailed as follows:

(1) The volume of Dongguan’s material input remained
stable from 2005 up to 2015, with some slight
fluctuations. The developing trends of urban import
and DMI are similar, both of which peaked in 2007.
In recent years, the share of local mining in total
material input has been growing slowly, which could
be regarded as a result of Dongguan’s efforts in
reducing external dependence.
(2) Dongguan’s material efficiency, water efficiency,
industrial water efficiency, energy efficiency and
industrial energy efficiency over 2005-2015 all
displayed overall growth trends. Industrial energy
efficiency witnessed a substantial rise, mainly
due to the industrial structural changes as well as
the energy-saving efforts from the service sector.
Industrial energy efficiency grew faster and exhibited
the potential of exceeding energy efficiency growth,
probably because of the promoted manufacturing
transition and upgrading. The scale effects
generated by energy performance improvement in
the leading industries also contributed to this trend.
(3) Both the output-value and added value of the five
pillar industries showed significant growth trends
(with the exception of the electrical machinery and
equipment manufacturing, as these industries have
already entered a more mature stage). Among
the five pillars, the electronics manufacturing and
textile, apparel, footwear and hat manufacturing
have increasing trends in both material and energy
efficiency, as well as a fast decline in carbon
emission intensity. In addition, the electronics
manufacturing industry started to introduce resource
efficiency improvement earlier than other industries.
Results of resource efficiency improvements also
began to show in the papermaking and paper
products industry as a result of policy intervention on
industrial reform.

(4) With regard to the impacts of the five pillar industries
on material input in Dongguan, the share of local
mining in material input between 2005 and 2015
fluctuated. Within the scope of urban import,
an overall increase of the respective share of
electronics manufacturing, electrical machinery and
equipment manufacturing as well as papermaking
and paper products industry was observed. Given
their significant share in DMI, progress in energy
efficiency in these three industries will thus make
profound contributions to Dongguan’ energy
conservation and emission reduction goals.

5.1 Limits of
resource efficiency
Donnguan’s efforts to increase overall efficiency are
impressive. Targeted policy interventions at both
national and local level effectively engaged the
industrial sector and created a significant movement
towards a more resource efficient production sector.
It is also likely that reduced pollution from factories
improved the quality of life of Dongguan’s residents.
In spite of these efforts, however, the Dongguan
experience reveals the limits of the resource efficiency
concept. While it has become more resource efficient,
Dongguan’s total material input continued to increase
over the period studied - from 106 million tons in 2005
expanding to 142 million tons in 2015.
It is also important to determine that the displacement
of ‘dirty’ industries transitioned to ‘cleaner’ ones
into other parts of China had little or no impact on
efficiency and circularity at the global level. For data
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to be meaningful, it is important to distinguish the
industries that simply moved out of Dongguan to other
parts of China from those who stayed and upgraded
their facilities. Dongguan also hopes to attract highly
skilled labour to the city, enabling them to prepare for
a further transition into other sectors such as finance
and services, thus competing with more advanced
neighboring cities, Shenzhen and Hong Kong.
Moreover, there is wealth of information on imports and
exports in Dongguan and these are indeed important
flows in an industrial city. But we have little data on
actual in-city consumption and the lives of the city’s
residents. This data is important in developing urban
planning and management policy that responds to
Dongguan’s resource (e.g. water and energy) needs.
The city has a registered population of about 2.5
million but a permanent population of approximately
8.3 million. It is unclear how many of the migrant
workers registered in other provinces are captured in
the data analysis.

5.2 Pathways for further
transition
The policy actions and strategies put forward by
Dongguan all support the city’s aspirations. They
sought to improve the overall resource efficiency
of the city and successfully transitioned out of the
mainstream paper industry.
The city has made an excellent start but it is clear that
additional studies need to be made in Dongguan to
fully understand the implications of their transition and
resource efficiency efforts. General links exhibited
between urban metabolism results and policy
interventions provide useful information and tools
for the city to carry out a smooth and sustainable
transition towards a more resource efficient and
circular industrialization and urbanization.
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Generally speaking, a systematic collection
of resource use data and the corresponding
interpretation through an urban metabolism approach
will allow policymakers to make evidence-based
decisions, bridging the gap between science and
policy. Moreover, it will not only allow them to monitor
the performance of implemented policies and identify
consumption hotspots, but also help decision-makers
and researchers to identify essential indicators
and data gaps, project resource consumption into
the future and create scenarios to understand the
potential effects of certain policy interventions, and
assess transition pathways. Dongguan has also
identified priorities for green manufacturing and
green development and gained enhanced city-level
legislation power recently, which will release a higher
potential for the city to improve resource efficiency
and environmental performance. Urban metabolism
analyses will be a useful tool for this.
Interviews with Dongguan’s political leaders at the
beginning of the project revealed that Dongguan
aspires to transition to the high-value production
sector. This means going from producing items such
as paper to those with higher value and requiring
more sophisticated technology such as electronics.
Mapping the findings of the material flow analysis
with Dongguan’s policy interventions between
2005-2015 provided a unique perspective on the
evaluation of policy effectiveness. The implementation
of Dongguan’s policies on industrial restructuring,
energy conservation and environmental protection
was an important factor leading to overall resource
efficiency improvements in the city. As Dongguan’s
priorities for green manufacturing and enhanced
city-level legislation power will release more potential
from the city to improve resource efficiency, urban
metabolic analysis complete with data on actual in-city
consumption and on the lives of the city’s residents
will be a useful tool to carry out a sustainable transition
in its industrialization and urbanization towards a
more low-carbon, resilient, resource-efficient and
circular city.

Annex 1: Calculation methods
and data sources
CATEGORY

INDICATOR
Total population

POPULATION

LAND USE

TRANSPORTATION
HOME APPLIANCES

FOSSIL FUELS

DATA
Registered population

Dongguan Statistical Yearbook

Permanent resident population

Dongguan Statistical Yearbook

Temporary resident population

Dongguan Statistical Yearbook

Increased housing area

New area of housing construction Guangdong Statistical Yearbook
by construction enterprises

Increased road area

Road area

China Urban Construction
Statistical Yearbook

Increased construction area

Housing area under construction

Dongguan Statistical Yearbook

Automobile production

Automobile ownership

Dongguan Statistical Yearbook

Bicycle production

Bicycle production

Dongguan Statistical Yearbook

Production

Household appliances production

Dongguan Statistical Yearbook

Local mining

Local mining volume

Dongguan Statistical Yearbook /
Bureau of Land Resources

Import / export

Local stock

Dongguan Statistical Yearbook /
Bureau of Land Resources

Consumption volume

Dongguan Statistical Yearbook /
Bureau of Land Resources

COD and NH3-N emissions

COD, ammonia nitrogen
emissions

Bureau of Environmental
Protection

SO2 emissions

SO2 emissions

China City Statistical Yearbook

Industrial soot emissions

Industrial soot emissions

Guangdong Statistical Yearbook

Industrial dust emissions

Industrial dust emissions

Guangdong Statistical Yearbook,
China City Statistical Yearbook

Solid waste generation

Industrial solid waste generation

Dongguan Statistical Yearbook

Domestic garbage collection

China Urban Construction
Statistical Yearbook

Construction waste

Calculations

Agricultural solid waste

Calculations

Production of grain, vegetable,
fruit and aquatic products

Yield

Dongguan Statistical Yearbook

Consumption of grain, vegetable,
fruit, and aquatic products

Per capita consumption of rural
residents

Bureau of Agriculture

Rural population

Dongguan Statistical Yearbook

Per capita consumption of urban
residents

Bureau of Agriculture

Urban resident population

Dongguan Statistical Yearbook

POLLUTANTS

BIOMASS

SOURCE
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CATEGORY

INDICATOR
Import / export of grain,
vegetables, fruit, and aquatic
products

BUILDING MATERIALS

METALLIC MINERALS AND
THEIR PRODUCTS

7
8
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DATA

SOURCE

Yield

Dongguan Statistical Yearbook

Consumption volume

Calculations

Fodder production

Yield

Guangdong Rural Statistical
Yearbook

Fodder consumption

Poultry and pigs raised

Dongguan Statistical Yearbook

Livestock raised

Dongguan Statistical Yearbook

Livestock slaughtered

Guangdong Rural Statistical
Yearbook

Livestock stock

Calculations

Consumption volume

Calculations

Fodder import / export

Import / export volume

Calculations

Timber harvesting

Harvesting volume

Guangdong Rural Statistical
Yearbook

Timber consumption

Material intensity

Published literature7

Consumption volume

Calculations

Timber import / export

Import / export volume

Calculations

Cement and gravel production8

Yield

Dongguan Statistical Yearbook

Cement and gravel consumption

Material intensity

Published literature

Consumption volume

Calculations

Cement and gravel import / export Import volume

Calculations

Iron ore and bauxite production

Dongguan Statistical Yearbook

Yield

Iron ore and bauxite consumption Consumption volume

Calculations

Iron ore and bauxite import /
export

Calculations

Import / export volume

Incremental stock of metalliferous Stock
mineral products

Calculations

Production of metalliferous
mineral products

Yield

Dongguan Statistical Yearbook

Import / export of metalliferous
mineral products

Import / export volume

Calculations

CHEN Yongmei. Material flow analysis of residential building in Beijing. Beijing: Tsinghua University, 2005.
Discrepency was detected between Dongguan’s registered cement production volume (8.21 million tons) in Dongguan Statistical
Yearbook 2014 and the overall trend exhibited by other pulished literature. It was argued that a statistical error existed in terms of
Dongguan’s cement production volume. Calculations were made accordingly to identify the real production volume in 2014. Guangdong’s
total bulk cement production in 2014 was 119.19 million tons, and that of Dongguan was 2.9292 million tons; Guangdong’s total cement
production amounted to 147.3737 million tons and that of Dongguan was proportionally scaled to 3.621839 million tons.
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CATEGORY
GASES

DISSIPATIVE MATERIALS

INDICATOR
O2, CO2 and water vapor
absorption

DATA

SOURCE

Respiratory coefficient

Published literature9

Combustion coefficient

Published literature10

Absorption

Calculations

SO2 emissions

Emissions

China City Statistical Yearbook

Fertilizer application

Fertilizer application volume

Dongguan Statistical Yearbook

Plastic film usage

Plastic film usage

Guangdong Rural Statistical
Yearbook

Pesticide application

Pesticide application volume

Dongguan Statistical Yearbook

9 楼俞. 城市物质代谢分析方法建立与实证研究[D]. 北京：清华大学, 2007.
10 国家发展改革委办公厅.
关于印发第二批4个行业企业温室气体排放核算方法与报告指南（试行）的通知（发改办气候[2014]2920号）
[EB/OL].(2014-12-03)[2017-10-30]. http://www.ndrc.gov.cn/gzdt/201502/t20150209_663600.html
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Annex 2: GI-REC indicators
and Dongguan’s data
CATEGORY
POPULATION

ECONOMY

CLIMATE

AVAILABLE
RESOURCES

INDICATOR

MEASUREMENT

Total city population

Number

Population density

People per
urbanized km2

Annual population change

%

2005

2010

2014

2015

6 560 700 8 224 800 8 343 100 8 254 100
2 662

3 328

3 391

3 355

0.06%

4.63%

0.31%

-1.07%

City product as a percentage Percentage
of country’s GDP

1.17%

1.05%

0.92%

0.93%

City product per capita

CNY

33 287

53 193

70 605

75 616

Annual average annual
temperature

℃

22.70

22.40

22.90

23.50

Average annual rainfall

Mm

1 837.60

2 165.90

1 935.60

2 137.90

Average annual snowfall

Cm

0.00

0.00

0.00

0.00

Annual solar radiation

kWh/m2

1 736.30

1 699.70

1 958.80

1 787.20

Proximity to the sea

Km

303.89

275.20

279.13

% of city population with
% of population
potable water supply service

99.50%

100.00%

100.00%

% of city population served
by wastewater collection

% of population

91.05%

95.60%

96.50%

% of city population with
% of population
regular solid waste collection
(residential)

98.19%

100.00%

100.00%

Proximity to renewable fresh Km
water resources

SERVICE ACCESS

NOTES

Surface water reserves
per capita within the city’s
boundaries

Litres per capita

% of food consumed that is
produced within 100km of
the urban edge

% of food

Dongguan is
located to the east
of the estuary of the
pearl river.
Dongjiang River,
river-type water
source, 49 feeding
reservoirs.

No Data

% of city population with
% of population
authorized electrical service
Km of high capacity public
transport system per
100,000 pop.

Km

Km of light passenger public Km
transport per 100,000 pop.
Areal size of informal
settlements as a per cent of
city area

Percent

No Data

State of existing water
distribution infrastructure

Qualitative
assessment

Good

State of existing sanitation
infrastructure

Qualitative
assessment

Good

CATEGORY

WATER

INDICATOR

MEASUREMENT

NOTES

State of existing solid waste
management infrastructure

Qualitative
assessment

Good

State of existing electricity
distribution infrastructure

Qualitative
assessment

Good

State of existing public and
non-motorised transport
infrastructure

Qualitative
assessment

Good

Total water consumption per Litres per person
capita
per day

609.69

2014

2015

521.68

515.94

17.33%

14.90%

13.26%

Percentage of the city’s
Percentage
wastewater that has received
primary treatment

0.77%

29.53%

Percentage of the city’s
Percentage
wastewater that has received
secondary treatment

84.63%

87.60%

Percentage of the city’s
Percentage
wastewater that has received
tertiary treatment

0.00%

0.00%

Percentage

Percentage of the city’s
Percentage
wastewater that has received
no treatment
Amount of energy captured
from methane emitted by
landfills and wastewater
treatment works

WASTE

2010

551.65

Percentage of water loss
(unaccounted for water)

ENERGY

2005

Joules per capita
per annum

Percentage of total energy
derived from renewable
sources, as a share of
the city’s total energy
consumption

Percentage

Municipal waste
and biomass waste
used for fuel

Percentage of commuters
using a travel mode other
than a personal vehicle

Percentage

Annual bus trips
(2×365×permanent
resident population)

Liquid fuels purchased by
the city and its inhabitants
for passenger transport and
freight

Litres per capita
per annum

No Data

Percentage of city’s
hazardous waste that is
recycled

28.50%

7.90%

5.00%

6 047.00

6 760.00

7 922.59

8 078.89

8.14%

7.80%

7.46%

6.94%

No Data

Total electrical use per capita kWh per capita

Percentage of the city’s solid Percentage
waste that is recycled

86.80%

8.05%

47%

Percentage

52.21%

Percentage of the city’s solid Percentage
waste that is disposed of in a
sanitary landfill

0.00%

15.14%

17.02%

Percentage of the city’s solid Percentage
waste that is disposed of in
an incinerator

37.28%

49.47%

57.08%

Percentage of the city’s solid Percentage
waste that is burned openly

0.00%

0.00%

0.00%

0.00%

Percentage of the city’s solid Percentage
waste that is disposed of in
an open dump

0.00%

0.00%

0.00%

0.00%

62.72%

35.39%

25.90%

Percentage of the city’s solid Percentage
waste that is disposed of by
other means

CATEGORY

INDICATOR
Organic waste fraction of
landfill waste

FOOD

CONSTRUCTION
MATERIALS

LAND USE

MEASUREMENT
Percentage

Energy footprint of indicator Joules per capita
crop consumed in city
per annum

NOTES

2005

2010

No Data

Percentage

Construction materials
imported from more than
100km beyond the city
boundary

Tons per capita per
annum

No Data

Amount of the city’s
demolition and construction
waste that is re-used

Tons

No Data

Construction waste fraction
of landfill waste by volume

Percentage

No Data

Dwelling density per km2
Green area per 100,000
population

2.08

0.31

Percentage

6.55%

19.59%

Ha

156.96
2.34

Square metres of public
m2
outdoor recreation space per
capita

Public Gardens

Amount and spatial
distribution of public open
space

Green area and
public gardens

Dongguan’s Data of GI-REC indicators of population,
economy, climate, water, waste and land use are all
available. Most of the available resources and energy
indicators have also been collected except percentage
of food consumed that is produced within 100km of the
urban edge and liquid fuels purchased by the city and
its inhabitants for passenger transport and freight. As
to service access category, about half of the indicators
are available in some years. Few indicators of food
and construction materials can be obtained. Most

2015

60%

Percentage of avoidable
edible food waste generated
by the city’s food suppliers
(processors, retailers and
restaurants)

Ha

2014

3.96

0.55

402.34

466.19

470.09

13.53

17.56

17.56

11 832.00 44 222.00 53 546.00 53 295.00

of the data are obtained from Dongguan Statistical
Yearbook and Guangdong Statistics Yearbook and
during aeminars with local governmental departments.
Some data without direct and overall statistics like
ercentage of commuters using a travel mode other
than a personal vehicle were estimated and the
estimation process has been described in the table
above.
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