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Options for Urban Mining and 
Integration with a Potential  
Green Circular Economy  
in the People’s Republic of China

KEY POINTS
•	 Urbanization and 

industrialization, along with 
improved well-being, still 
cause a disproportionate 
increase of resource and land 
use, generating more waste 
and carbon emissions.

•	 Urban mining recovers 
discarded materials and 
brings components and 
scarce resources back 
into the value cycle. This 
is important and should 
be mainstreamed. New 
transformative models 
are urgently needed to 
reduce resources and land 
consumption and promote 
low-carbon lifestyles.

•	 The People’s Republic of 
China aims at a green circular 
economy that would recover 
discarded products and 
materials and eventually 
move toward full life cycles in 
product designs, considering 
resource extraction, 
processing, production, 
packaging, logistics, sales, 
use, share, reuse, recycle, etc. 
of everything in our material 
world and internalizing 
currently externalized 
environmental and  
social costs.

Stefan Rau1

Senior Urban Development Specialist
East Asia Department
Asian Development Bank

Rapid urbanization, industrialization, and economic growth in the People’s Republic 
of China (PRC), coupled with increased disposable incomes over the last 40 years, 
have contributed to massive consumption of land and extracted natural resources. 
Structures were built on new urban land and resources were processed into 
consumable products, and many of which were used and eventually disposed or 
abandoned. Solid waste management practices remain focused on managing waste 
volumes effectively and efficiently following national regulations, while trying to 
minimize environmental impacts. The 3R principle of reduce–reuse–recycle is widely 
accepted; however, actual practice is lagging behind its potential. Most solid waste that 
is collected is either discarded in landfill sites or processed in municipal solid waste 
incineration plants. As natural resources and land are becoming increasingly scarce, 
urban waste and other by-products from urban metabolisms, as well as abandoned 
land and structures, are being discovered for adaptive reuse, or as valuable resources 
for other products and processes. Recovering these resources is called urban mining 
and, for land, brownfield redevelopment.

This ADB brief provides background information and cases on urban mining in a 
broader context, and offers possible avenues for the PRC to become a leader in 
comprehensive solid waste and resources management, which eventually becomes part 
of a green circular economy that should virtually generate no more waste. 

1 The author acknowledges Juliana Chia who provided research and discussion during an internship at 
the Asian Development Bank. Arun Ramamurthy and Su Chin Teoh contributed with research and 
conceptual discussion. Luca di Mario provided inputs as peer reviewer. Akiko Hagiwara and Sophia 
Castillo-Plaza contributed with review and editing.
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ObjECTIvES, DEfINITIONS, CONCEPTS, 
aND fUTURE STRaTEGIES

The PRC is engaged in various forms of urban mining. Until 
recently, it even imported electronic, electrical, and plastic 
wastes from other countries for mining, recycling, and processing. 
Considering resource scarcity and climate change, there is an 
urgent need to systematically mainstream urban mining and 
transform it as part of a green circular economy contributing to 
an ecological civilization. Applying cradle-to-cradle material and 
product life cycle concepts should be mainstreamed, along with 
eventually revaluing our material world through internalizing 
social and environmental externalities. Considerations would start 
upstream from product design, considering resources and concepts 
of shared ownership and use as full life cycles of resources and 
products within local city clusters, urban, and urban–rural circular 
economies. All these need to be embedded within an overall green 
circular economy concept aimed at producing zero waste.

Decoupling Natural Resource Use from Urban  
and Economic Growth
The critical challenge to sustainable, low-carbon, and climate-
resilient development is the current link between an increasing 
amount of natural resources demand and consumption along 
with continued urbanization and increased well-being. Urban 
mining; solid waste management based on the 3R principle of 
reduce, reuse, and recycle; and a green circular economy are 
urgently needed as holistic strategies to address this challenge. 
The United Nations Environment Programme (UNEP) highlights 
the urgency and essentialness of decoupling natural resource 
use from economic growth through its two concepts of resource 
decoupling and impact decoupling. Resource decoupling would 
increase resource use efficiency by reducing primary resources use 
per unit of economic activity. In other words, get more for less, i.e., 
less material, water, energy, and land should be used for the same 
economic output. This is generally important specifically when 
a resource is scarce. Impact decoupling would reduce negative 
environmental impacts while increasing economic output. This 
means that resources are used efficiently and effectively over their 
lifetime while minimizing adverse environmental impacts (United 
Nations Environment Programme 2011). 

Urban Mining and Relationship to 3R Principle 
Even as natural resources have become increasingly scarce, cities 
have many untapped resources from discarded materials and 
products that are normally considered and treated as waste. Urban 
mining, as opposed to primary mining, is understood as a process in 
which products, components of products, elements, and secondary 
raw materials from used products or elements from urban 
metabolisms are first discarded, and then recovered and reused 

as products or resources. Urban mining is thus closely related to 
and should be integrated with integrated solid waste management 
strategies, which in the PRC as well as in many other countries has 
room for improvement. The 3R concept is widely known in the 
PRC and aims at reducing generation of waste, reusing products 
and materials without much processing, and recycling components 
and elements.2 Urban mining is closely related to recycling and 
may be considered as a post-recycling strategy, if recycling is 
not considered from the start and the waste has already been 
discarded. Urban mining may recover resources from secondary 
mining, landfill mining, and hazardous waste deposits. It includes 
hibernation mining, dissipation mining, and in-use mining  
(Park et al. 2017). 

A key to comprehensive urban mining strategies would be to 
integrate with advanced recycling and integrated solid waste 
management. This would entail characterization and distinction 
between types of waste and its biological, chemical, and technical 
content; as well as establishment of specialized recovery 
processes (ADB 2017). Waste classification is critical for effective 
management, e.g., industrial waste, household waste, food and 
organic waste, construction waste, electronic and electric waste, 
and medical waste. Waste segregation and specialized processes 
would recover products, components, and elements. For example, 
steel, copper, silver, gold, and other rare earth elements and plastics 
can be recovered from electronic waste. Doors, windows, stairs, 
façade elements, bricks, concrete elements, steel beams, aluminum 
profiles, wood, glass, insulation material, and other materials can 
be recovered from construction and demolition waste (CDW). 
Metals, cables, glass, rubber, and other materials can be recovered 
from vehicles waste. However, as not every type of material is easily 
recovered, especially products and materials where much energy is 
needed during the production, recycling and urban mining should 
be considered—but only as a last resort when the reuse of actual 
products, building blocks, and components is no longer possible 
should they be deteriorated beyond repair. Reuse and recycling 
would conserve energy and reduce greenhouse gas emissions, 
contributing to sustainable development and to an ecological 
civilization, as indeed is an aim in the PRC’s Thirteenth Five-Year 
Plan, 2016–2020.3

 
PRaCTICES aND OPPORTUNITIES fOR 
URbaN MINING aND RElaTED CONCEPTS 

Urban Mining in Cities and Coordinated within  
City Clusters 
The PRC’s recycling and urban mining industry has flourished 
for many years, especially for electronic and plastic waste, even 
involving imports until very recently. Readily available technologies 

2 The United States Environmental Protection Agency defines recycling as the “process of collecting and processing materials that would otherwise be thrown 
away as trash and turning them into new products.” See United States Environmental Protection Agency. Recycling Basics. https://www.epa.gov/recycle/
recycling-basics.

3 For instance, one recycled glass bottle would save the amount of energy that could power a computer for 25 minutes. See Recycling Guide. Recycling Facts and 
Figures. http://www.recycling-guide.org.uk/facts.html.
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of computers, telephones, television sets, and other electronics. 
About 70 elements are used in smartphones, including between 
8 and 17 rare earth metals. From a million discarded smartphones, 
16 tons of copper, 350 kilograms of silver, 35 kilograms of gold, 
and 15 kilograms of palladium can be recovered. Other e-waste 
like computers, copy machines, and monitors; even household 
appliances and other equipment contain metals like rhodium, 
copper, lithium, and about 20 types of metals that are currently 
typically extracted in urban mining and recycling practices. If 
e-waste was efficiently recycled locally, thousands of jobs could be 
created and the demand for precious metals could be met locally, 
reducing dependence on mining and exporting countries (Zaman 
and Lehmann 2011). 

Construction and Demolition Waste Management  
and Recycling
In many countries, CDW is one of the largest waste streams, like 
in the European Union where it accounted for 33% of all waste in 
2012, amounting to 821 million tons (European Union 2015). Most 
CDW comprises inert materials such as concrete, brick, asphalt, 
and excavated soil and rock. Reduction of CDW by construction 
contractors in the PRC can improve, as it is driven by short-term 
economic and practical considerations, not by environmental 
concerns. In the PRC, the market potential of CDW for recycled 
building components and materials is significant. According to the 

have been applied in facilities located in local industrial parks; and 
other practices such as mining of old dumpsites or landfill sites 
(ADB 2018b) that have deposits rich in various elements are being 
done. Experts estimate that mining urban landfill sites will be very 
profitable. Bottom ash from municipal solid waste incineration 
plants has valuable elements that are typically used as supplement 
for construction materials (bottom ash). Fly ash from these plants 
could be disposed of as hazardous waste, but could be mined and 
stabilized in the future, when an economical process is found (ADB 
2018c). However, such urban mining does involve risks to human 
and environmental health and safety, and needs to be carried out 
with great care. Successful, tested business models need to ensure 
economic and financial viability by considering market size and 
prices for recovered materials against operation and maintenance 
costs such as labor, investments, rents, energy, and other resources. 
City clusters could be a viable level to coordinate and mainstream 
urban mining on a larger scale to benefit from economies of scale 
(ADB 2018d). 

Electronic Waste Mining
Electronic and electrical waste has grown significantly since the 
digital revolution brought about computers, handheld devices and 
smartphones, and many other electric equipment and appliances 
to most people in cities, towns, and villages of the PRC. The 
electronics industry relies heavily on rare metals for the production 

Box 1: Construction and Demolition Waste Management—The Case of Shenzhen

•	 laws and regulations of construction waste reduction 
and utilization. Shenzhen was the first municipality in 
the People’s Republic of China to issue regulation on 
construction waste reduction and utilization in 2009. The 
regulation included review and record of construction wastes, 
proposal for reduction and disposal, labeling of recycled 
products, emission tariff, disposable residence awards, 
mandatory use of construction waste recycled products, 
exchange and utilization of construction spoil, and on-site 
classification of construction waste. 

•	 Government counterpart and supervision. Record 
systems for construction waste reduction and utilization 
were established. The system of reviewing construction 
waste content in the construction design drawings specifies 
that architects and engineers shall design to reduce future 
construction waste, and review institutes shall report to 
the administration for approval and record. A specific 
construction and demolition waste (CDW) reduction design 
and a utilization plan needs to be prepared for every new 
construction project, as well as for demolition of buildings, 
structures, and roads. The construction bureau reports  
to concerned upper-level administration prior  
to implementation. 

•	 logistics models. Shenzhen developed integrated CDW 
utilization strategies and corresponding business models

of utilization, including (i) site-plant combination,  
(ii) temporary land use, and (iii) on-site disposal. The site-
plant combination locates CDW treatment facilities on the 
originating and receiving site jointly to eliminate storing of 
CDW. The temporary land-use mode stores and treats CDW 
on land assigned temporarily, mainly eliminating waste during 
street demolition. On-site disposal locates recycling facilities 
on the demolition site to realize “zero emission” of CDW and 
reuses recycled CDW for new construction on that site. 

•	 Technical support and innovation. In 2012, the first 
construction disposal emission technical standards were 
released in the People’s Republic of China and clarified 
standards of CDW emission, detailed requirements of waste 
reduction design, and construction reduction. Architects 
and engineers optimize the design, reducing consumption 
of building materials and CDW generation, and guiding 
construction bureaus and contractors on CDW reuse. 

•	 awareness raising and social recognition. Shenzhen 
places importance on awareness raising and promotion 
of construction waste recycling and features reports in 
newspapers, magazines, and TV to show the hazards of 
CDW compared with social and environmental benefits of 
CDW recycling. The city also publically displays technology 
and recycled products contributing to social recognition and 
market acceptance. 

Source: ADB (2018a).
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National Bureau of Statistics, in 2013, a total of 11.2 billion square 
meters of gross floor building area was under construction in the 
PRC, using 16–24 billion tons of concrete. While the government 
is promoting recycling of CDW, actual recycling rates are only 
5%–10%, because demand for recycled materials is fairly low, 
in the absence of adequate incentives and over concerns on 
quality assurance of recycled materials. CDW recycling centers 
were established in several cities, but they often struggle to make 
profit. As CDW are regional materials, local governments should 
formulate CDW management regulations. However, only 22% of 
the PRC’s provinces and cities have issued related local regulations 
and policies. Further challenges include lack of adequate 
institutional arrangements and market failures (ADB 2018a). 

adaptive Reuse of buildings and Urban land  
as brownfield Redevelopment 
The construction of buildings is costly, and demolition produces 
large amounts of waste. Whenever possible, buildings that are no 
longer serving their original functions should be reused and, as 
needed, adapted to serve new functions. Buildings should ideally 
be left as they are, though the functions of the building can change 

over time according to social and economic demands. Adaptive 
reuse of buildings will result in less CDW produced. An example 
is the 1933 building in Shanghai, a former abattoir with unique 
architecture that was converted into a mixed-use commerce, 
culture, urban entertainment, and office building. 

Many examples of brownfield redevelopment exist around the 
world, including in the PRC. The famous area called 798 in Beijing 
is where a former railroad factory was turned into an urban 
culture and arts district, adapting old factory buildings into artists’ 
studios, galleries, and coffee shops. Brownfield redevelopment 
of former mining and industrial sites has much potential and 
should be mainstreamed when considering land-use planning in 
resource-depleted areas. Old industrial cities in which abandoned 
mining sites and industrial sites have the potential to be cleaned, 
remediated, and made safe and secure can be reused for urban 
purposes wherein land value is generated.

Circular Economy Industrial Parks
A broader concept of resource use efficiency and effectiveness is 
localized circular economy, in which urban mining is one aspect or 

Box 2: Tianjin Economic-Technological Development Area 

Water, land, and other natural resources are extremely scarce 
in the Tianjin Economic-Technological Development Area 
(TEDA) area. Since the early 1990s, TEDA has been forced to 
conserve and make efficient use of natural resources. This has 
led to numerous industrial symbiosis initiatives involving energy, 
materials, and water recovery and reuse within infrastructure and 
utility systems among the private sector.

•	 Utilities: water, landscaping, soil creation. A water 
reclamation plant treats effluents from a wastewater 
treatment plant through continuous micro-filtration followed 
by reverse osmosis for de-ionization. The reclaimed water 
in the amount of 1.43 million cubic meters is then supplied 
for industrial processes. As an example, 2.35 million cubic 
meters was used in an artificial wetland and for landscape 
irrigation in 2006. TEDA introduced an urban mining 
technology in 1997, producing soil from ocean sediments, 
caustic soda sludge, and fly ash from local thermal power 
plants. This new soil has helped save farmland. 

•	 Utilities: solid waste. The municipal waste-to-energy 
incineration plant began in 2004, converting approximately 
400,000 tons of municipal solid waste per year into 
120 gigawatt-hours of energy. The residual bottom ash is 
combined with fly ash for  floor tiles. There are also solvent 
recovery processes at the waste treatment and disposal 
center with physiochemical treatment and secure landfills 
and incineration of hazardous waste.

•	 Industrial exchanges and synergies. Industrial symbiosis or 
synergies among four industries (electronics, machinery and

automobile, biomedicine, and food and beverage)  
use energy and water cascading, as well as solid  
waste exchanges.

•	 Electronics. As an example of circular economy-type 
material exchanges, Motorola, Tianjin Samsung Electronics 
Co. Ltd., General Semiconductor (China) Co. Ltd., and 
Tianjin Fujitsu Ten Electronics Co. Ltd. recycle among 
themselves used solder materials, glass, waste oil, and silver 
from electroplating residues. 

•	 food and beverage. Exchanges between food and beverage 
production began in 1992. A company producing instant 
noodles sold its flour scraps to pig farms as feed. Several 
years later, other companies sold starch scrap to local coal 
briquette factories for production of coal briquettes.

•	 biotechnology and pharmaceutical. A company 
producing a wide range of liquid and granulated enzymes 
and production waste containing high levels of nitrogen, 
phosphorous, potassium, and other organic matter started 
to convert this biomass into organic fertilizer, supplying 
about 20,000 tons at no cost to TEDA. Later, that firm also 
supplied treated industrial effluents for landscape irrigation 
and road cleaning.

•	 automotive and machinery building. TEDA has closed-
loop cycles in scrap galvanized sheets and aluminum, lead 
recycling between various companies, and recycling of 
lead acid batteries and other lead waste in the Beijing–
Tianjin–Hebei city cluster region. A company produces 
molten aluminum from locally produced aluminum scrap 
supplemented by imported aluminum scrap. 

Source: S. Han, M. Chertow, and Y. Song. 2010. Developing Country Experience with Eco-Industrial Parks: A Case Study of the Tianjin Economic-
Technological Development Area in China. Journal of Cleaner Production, 18(3). pp. 191–199.
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component. This concept is also referred to as industrial synergies, 
or industrial symbiosis, and is practiced in some cases in the PRC 
and has much further potential. The PRC government passed 
the Circular Economy Law in 2008 to facilitate development 
of circular economy pilots, raise resource utilization efficiency, 
protect and improve the environment, and realize sustainable 
development. Circular economy industrial parks have been 
developed since the law was enacted. Some industrial parks 
adopted the internationally applied name and concept of eco-
industrial park (EIP). Three national demonstration EIPs have 
been developed, including the Tianjin Economic-Technological 
Development Area (TEDA), which has evolved into a complex 
industrial symbiosis network in a mixed industrial park (Han, 
Chertow, and Song 2010). TEDA applied circular economy 
principles in the areas of public utilities, using and reusing water 
and solid waste, industrial exchanges and synergies, electronics, 
food and beverage, biotechnology and pharmaceutical, and 
automotive and machine building industries (Box 2). 

ChallENGES Of URbaN MINING

Generally, urban mining, i.e., of old landfill sites and vehicle 
waste yards; and of plastic, electronic, and electrical waste, is 
dangerous. Urban mining poses potential risks to the health and 
safety of workers, and to the environment due to the release of 
toxic elements into the air, groundwater, and soil. However, urban 
mining also contributes to reducing negative environmental 
impacts and produces economic output. This is important to 
consider as primary mining or resource extraction and discharge of 
by-products poses threats to the ecosystem and to human health, 
i.e., in the form of degraded and lost environments, and emissions 
of toxic components into air, water, and soil.

Environmental and health Risks of Urban Mining
In many developing countries, recycling is carried out through 
informal arrangements. For example, lead acid batteries in battery 
shops or service centers are typically disposed of by providing them to 
plastics recyclers and plastic resellers, while the lead in the batteries 
is used for making local unbranded batteries. In this process, the 
health of people involved in disposal is affected due to exposure 
and inhalation of lead dust. Meanwhile, disposal of acid into the soil 
affects the environment. Regulations, incentives for manufacturers, 
and encouraging research and development in these areas are some 
interventions that governments can consider to reduce the impacts 
on health and the environment from urban mining.

Energy Consumption and Efficiency of Urban Mining 
Solid waste management requires energy-intensive transport 
and logistics. A fleet of trucks used to collect solid waste adds to 
congestion; air and noise pollution; and to truck production, use, 
operation and maintenance, and disposal. However, effective route 

planning, collection planning, and use of green transport solutions 
can contribute to energy conservation in urban mining. Solutions 
like smart bins, intelligent transport solutions, and smart solid waste 
facilities can be considered to enhance efficiency in an integrated 
manner. There are also specific energy savings, since reuse of 
buildings, products, or materials captures the inert energy from 
the production process. For example,  secondary steel production 
consumes 75% less energy compared to primary steel production. 

OPPORTUNITIES fOR URbaN MINING aS 
PaRT Of a GREEN CIRCUlaR ECONOMY 

Best practice projects on particular issues have been emerging 
around the world and lessons should be applied in the PRC. 
However, the urgent need to change how people value nature, 
materials, and products remains. This requires a transformation 
in how people think, design, make, use, own, and attach monetary 
value to resources, goods, nature, and the material world at large. 
Cities should be assessed not only in their interrelated systems of 
buildings, mobility, and products, but also in terms of food, energy, 
and water, to aim at zero waste generation (Ellen MacArthur 
Foundation 2018).4 Future practices will include closed material 
loops and artifact loops through full life cycle considerations and 
design, resource extraction, production and consumption, and 
reuse and recycle in a holistically green circular economy. 

Urban Mining as Part of Green Circular Economy, 
Zero-Waste, Smart, and Sharing Cities 
The PRC may advance urban mining to be safer and more efficient 
and eventually become less needed through transformation 
toward a green circular economy. The green circular economy 
considers how many and which kind of sustainably extractable 
resources would minimally be needed to fulfill a required function 
at the beginning of the design. It then considers a full life cycle 
of use and ownership model to optimize the use of a resource. 
Such upstream consideration will have to be complemented with 
recycling strategies, and follow the principle of highest possible level 
of reuse (Smil 2014). For example, a product that is discarded by 
one person or household should be reused for the same function 
and in its entirety by another person or household in a nearby area 
to limit transport cost. If damaged, a product should be repaired, 
and if unusable, disassembled and the components reused, e.g., an 
electric motor of a kitchen mixer to build another product like a toy 
car. If components are unusable, then materials such as minerals, 
metals, and plastics can be recycled. Urban mining may be linked to 
various forms of reuse and recycling of various wastes—household 
waste, food and other organic waste, electrical and electronic waste, 
vehicles waste, CDW, and industrial waste. Adaptive reuse of entire 
buildings and urban land that may have become abandoned, known 
as brownfield redevelopment, can also be pursued.

4 The Ellen MacArthur Foundation is promoting to embed circular economy principles in making livable cities. More information at https://www.
ellenmacarthurfoundation.org/our-work/activities/circular-economy-in-cities. 
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Product life cycles and Cradle-to-Cradle Concept
Considering the end of product life, products, packaging, 
structures, and buildings should be designed and produced to 
optimize resource use and think beyond the product’s original 
intended use. Cradle-to-cradle design considers full life cycles 
when designing projects and products and emphasizes a shift from 
eco-efficiency to eco-effectiveness. Eco-efficiency strategies 
seek to reduce the negative impacts during production and 
consumption. Eco-effectiveness moves away from a one-way, 
linear flow of materials, and involves maintenance or increase 
of quality and productivity of materials through subsequent life 
cycles. This cyclical metabolism concept implies that even use 
of toxic materials in products may be acceptable, if they are part 
of a closed system of material flows and are perpetually reused 
(Braungart et al. 2010). 

Sharing Economy
Alternative ownership models and an increase of the sharing 
economy would increase resource use efficiency, e.g., individuals 
are members and share vehicles and rides to optimize their 
individual mobility needs while maximizing the use of the pool of 
produced vehicles (including cars of various sizes and using clean 
energy, and electric scooters and bicycles that may be part of the 
sharing scheme). For example, a private car is parked about 90% 
of the time, and if shared in a car-sharing arrangement more use 
efficiency of the materials can be achieved. Recycling and reuse 
of materials and industrial processes would be fully integrated and 
considered comprehensively and arranged within an urban region 
to minimize transport. Urban mining would then be considered as 
an integral part of such vision for a fully integrated system of the 
socioeconomic material world, considering full cycles beyond the 
3R principle, and making cradle-to-cradle a basis of the economic 
valuation of materials and goods. In such a future, urban mining 
would eventually be needed only to recover resources from past 
practices and deposits.

Smart City applications
Smart city applications may use digital material banks with 
registered resources and products. Networks linking smart objects 
through the Internet of Things enables sharing of products and 
new ownership models. Such a “sharing economy” reuses and 
makes resources and products more efficient. In such a systemic 
context, the need for urban mining as a form of recovering 
wasted materials and resources would be reduced, as circles 
would be mainstreamed, starting from product and package 
design, to industrial processing. This will significantly reduce the 
damage from resource extraction and generate lesser waste for 
disposal. The chances for the PRC to succeed in implementing 
such advanced models are high, as its citizens are generally early 
adopters of technology. This is demonstrated by the wide use 
of smartphone apps for communication, retail, urban service 
information, daily payment of public and private services, farmer 
to consumer direct marketing, and others.

POlICY OPTIONS fOR URbaN MINING 
aND GREEN CIRCUlaR ECONOMY 

The PRC has emerged as a new leader for climate and 
environmental actions with a series of ambitious commitments, 
excellent programs, policies, and laws enacted over the last several 
years and especially since the 13th plan period. The country has 
the potential for further initiatives as it aims at general well-being 
in the 14th Five-Year Plan, 2021–2025 and in its continuing work 
on becoming an ecological civilization. Specific programs, policies, 
laws, administrative regulations, and pilot projects should be 
designed and implemented strategically and in coordination with 
the various levels of government to achieve the vision of a green 
circular economy with full life cycles and reduced need of urban 
mining in the form of mining from discarded waste, but safer 
and more efficient urban mining practices in areas where waste 
cannot be avoided. The national government should promote 
and integrate the various components and mainstream the PRC’s 
initial programs of green finance and green economy.

Policy Options
The PRC government should enforce its existing laws and 
regulations on municipal solid waste management and ensure that 
waste collection, treatment, and final disposal meets the country’s 
high standards even in remote villages. The PRC could consider 
establishing a dedicated leadership group and mechanism for 
policy development and alignment, consulting with think tanks, 
academia, cities, and industry. Urban mining and comprehensive 
integrated municipal solid waste management should be regulated 
through laws and administrative regulations. The country’s well-
developed existing laws and regulations may be complemented 
and expanded, and aligned  with the vision and the country’s aims 
to decarbonize the economy. These include the (i) Environmental 
Protection Law, (ii) Cleaner Production Promotion Law, (iii) Solid 
Waste Pollution Prevention Law, (iv) Circular Economy Promotion 
Law, and (v) Building Law (footnote 8). Technical guidelines are 
needed to give directions to engineers and local administrations. 

Create Enabling Environment for viable Private Sector 
business Models 
A study on water, food, and organic waste reuse and recycling 
business models shows that government needs to enact adequate 
policies, regulations, and guidelines; ensure finance and financial 
incentives, as well as availability of technologies that match 
resource constraints; and build local capacities and ensure 
acceptance by local communities and stakeholders (Otoo and 
Drechsel 2018). The private sector and households need to be 
engaged through incentives, awareness raising, and capacity 
building. Finance is important for public investments and may be 
provided by development banks. Financial incentives and access 
to finance is critical for engaging private enterprises in circular 
economy concepts, along with engaging them in consultations on 
policy development to broaden ownership and support. Policies 
for private sector involvement could encompass the following: 



Urban Mining and Integration with Green Circular Economy in the PRC

7

(i) Create an enabling environment that mandates management 
systems for various types of waste such as electronic and 
electrical equipment waste recovery and recycling. Lessons 
can be learned from Singapore with its low levels of domestic 
waste per capita, 60% of which is recycled. 

(ii) Establish packaging agreements. Lessons can be learned from 
Singapore, which established a benchmarking database to 
reduce package weight (Soo 2018, ZeroWaste 2015). 

(iii) Strengthen other equipment manufacturer and 
information technology services companies through 
formalized certification systems, so they will promote and 
practice high levels of recycling. 

(iv) Devise incentive schemes and funding modalities that 
encourage safe disposal and electronic waste reuse in the 
manufacturing industry. 

(v) Improve inspection and audit systems to monitor urban 
mining and waste. 

(vi) Establish guidelines for local laws and administrative 
regulations for CDW management and recycling, building 
on the lessons for example from Shenzhen, as noted in  
Box 1.

(vii) Formalize registration and licensing of firms, brands, and 
products for food and organic waste composting. This 
will include field trials that demonstrate reduction or 
elimination of chemical fertilizers, while disincentivizing or 
prohibiting landfilling and incineration of organic waste.

(viii) Reuse treated wastewater from municipal wastewater 
treatment plants.

Pilot Demonstration Projects
The national government could consider implementing pilot 
projects on urban mining for replication across the PRC. Pilots 
should focus on two aspects. First, determine high-level impacts 
of individual aspects such as product life cycle and waste stream. 
Second, pilots should also include testing of a comprehensive 
circular economy. This could include zero-waste, urban mining, 
and smart waste management of construction waste, electronic 
waste; as well as smart logistics in waste collection, urban mining, 
and recycling management. Pilot projects should involve both the 
public and private sector. Public–private partnership projects can 
be through the following: 

(i) material cycles, design, production, shared ownership 
models, reuse, and recovery covering a few industries for 
daily-used and medium- used products. This could be 
called the circular economy, zero-waste, sharing economy, 
smart city, or Internet of Things pilot project; 

(ii) circular economy zero-waste pilot city focusing on a few 
types of waste and industries, and gradually expanding to 
more activity areas; 

(iii) urban mining coordination within city clusters  
pilot project; 

(iv) industrial synergies demonstration project; 
(v) construction and demolition waste management and 

recycling demonstration project; 

(vi) Extended Producer Responsibility and Take-Back System 
and Recycling Platform Demonstration Project (building 
on experience from the European Union) (OECD 2006); 

(vii) Consumer and Retailer-Based Packaging-Free 
Supermarkets and Take-Back System Demonstration 
Project (particularly lessons from Austria and Germany 
where such shops have been successfully piloted). Signing 
on the PRC government, state-owned enterprises, and 
private companies to the  Ellen MacArthur Foundation’s 
Circular New Plastics Economy Global Commitment is 
also an option; and 

(viii) promoting car sharing in existing and new urban areas in 
combination with existing bicycle sharing in the PRC’s 
cities. Germany and Switzerland offer lessons where 
companies and smart systems for users have established 
incentives; priorities are given to car-sharing vehicles 
for parking; and a young generation does not attach 
importance to car ownership but to practical access to 
flexible options for mobility.

Knowledge Generation and Sharing
The field of urban mining is relatively new and requires north–
south, south–south, and peer-to-peer knowledge sharing among 
urban managers and leaders. Bringing in international experts 
should be facilitated to learn and disseminate experiences. Think 
tanks, national and local universities, and international institutions 
should play a lead role carrying out research and development and 
disseminating knowledge. Lessons from pilot programs should 
be accompanied by regular exchange mechanisms and training 
for local government officials and mayors. Public support should 
be broadened through awareness raising campaigns, and by 
integrating and mainstreaming urban mining into urban planning 
and environmental engineering curricula in universities in the PRC. 
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