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ABSTRACT
Construction and demolition waste (CDW) accounts for 40% of urban municipal 
waste in China and around 25% in the European Union (EU). Since the EU is more 
developed and urbanized than China, its experience with managing CDW may be 
helpful to China. This study therefore compared China and the EU with respect to the 
flow of CDW materials and the policies, laws and regulations for CDW management. 
The results reveal that the CDW management practices and facilities in China are 
relatively underdeveloped with a large amount of low-value inert material going to 
landfill compared with the EU. The study also reveals the important role of govern-
ment involvement in CDW management, including the use of punitive measures and 
preferential policies; most EU members states achieved their waste recovery rates 
by 2016 due to mature CDW legalization. To improve the management of CDW in 
China, a series of suggestions are proposed including waste prevention strategies, 
establishment of supervision mechanisms, and financial support.

1. INTRODUCTION
Construction and demolition waste (CDW), generated 

from construction, renovation, and demolition activities, 
account for 40% of urban municipal waste in China and 
25%-30% of all waste generated in the European Union 
(European Commission, 2020; Jin et al., 2017). The main 
disposal methods for CDW are incineration, recycling, and 
landfill, with the latter being the most widely used meth-
od in China. Ortiz et al. (2010) assessed the three dispos-
al methods in terms of carbon emissions and found that 
landfill caused the greatest carbon emission compared to 
the other two CDW disposal methods. As two of the larg-
est economies in the world, China and the European Union 
(EU) generate massive amounts of CDW annually at 2.36 
billion tonnes and 307 million tonnes respectively (Figure 
1), with landfill and dumping having caused serious envi-
ronmental problems in both jurisdictions (Deloitte, 2017; 
Zheng et al., 2017).

Although some regulations and laws have mitigated the 
impacts caused by CDW, a large number of environmental 
issues are still caused by illegal dumping and landfills (Gao 
et al., 2015; Liu et al., 2019; Nie et al., 2015). For instance, 
large areas of land have been contaminated by landfill that 
contain hazardous waste from CDW. Accordingly, CDW 

management has attracted worldwide attention as a way 
to deal with the serious environmental problems caused 
by increasing amounts of CDW. One of the most important 
guiding principles of CDW management is the 3R princi-
ple, which stands for reduce, reuse, and recycle (Huang 
et al., 2018). Preventing waste generation at source can 
be achieved through modular building, advanced design 
standards, and high labor quality (Esin and Cosgun, 2007). 
Recycling and reuse of CDW depends on such things as 
regulations, the market for recycled materials, awareness, 
and recycling technologies and systems (Begum et al., 
2009; Jin et al., 2017).

CDW typically comprises metal, glass, plastics, tim-
ber, concrete, mortar, and bricks, all of which have great 
potential for recovery and reuse. The background of CDW 
management in China and the EU is very different. Due to 
insufficient attention to the management of construction 
waste, the overall recycling rate of CDW in China is less 
than 10% in China; the country still has a long way to go to 
achieve a 13% CDW recovery rate before the end of 2020 as 
proposed by the ‘Waste Recycling Development Guidance’ 
(The Ministry of Commerce of the People's Republic of Chi-
na, 2017). By comparison, the average CDW recovery rate 
in the EU was about 89% for the year of 2016, even though 
the recycling rates ranged from about 100% to less than 5% 
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among the 28 different member states due to variations in 
the level and performance of CDW management practices 
in those states (Eurostat, 2020); the European Parliament 
(2008) approved a Directive to require all member states to 
increase their recovery rate to at least 70% by 2020. Clear-
ly, more effort is required by China and the EU to achieve 
their respective sustainable goals for CDW. Although the 
current circumstances and waste management strategies 
differ in China and the EU, efficient CDW management 
practices can be further developed to help in both jurisdic-
tions. This paper compares the current situation and CDW 
management regulations and policies in China and the EU, 
and discusses the future development direction for CDW 
management.

2. CDW MANAGEMENT IN CHINA AND THE 
EU

This section compares CDW management in China and 
the EU in relation to the flow of CDW materials, policies and 
strategies.

2.1 Flow of CDW materials
2.1.1 China

The generation and disposal of CDW in China has been 
extensively studied. Zheng et al. (2017) presented the ideal 
life cycle of CDW after it has been generated at construc-
tion and demolition sites (Figure 2): hazardous wastes are 
collected separately and sent to special disposal place, 
while other CDW is then preliminarily sorted to remove 
materials with a high recycle value, such as metal, plastic, 
and timber, which are then sold to companies that make 
recycled products. However, this represents less than 10% 
of the total CDW generated on site with the vast majori-
ty going to landfill or recycled disposal. A typical on-site 

waste storage facility in China is shown in Figure 3, which 
shows the storage of (a) hazardous waste (asbestos), (b) 
plastics, and (c) metal. Lack of on-site and off-site facilities 
and equipment lead to low recycling rates for the majority 
of CDW, including concrete, mortar, and bricks. These inert 
wastes can be crushed by machinery at construction or re-
cycling centers and the resulting aggregate can be used as 
the raw materials for bricks, concrete, or sub-crust. Some 
projects have been implemented in China to enhance the 
development of on-site sorting and off-site CDW treatment 
(Bao et al., 2019), although most of the generated waste 
still goes to landfill or is dumped.

2.1.2 European Union
The level of CDW management in the EU varies consid-

erably. For example, the rate of landfill for CDW range from 
1% for the Netherlands to 99% for Greece (Deloitte, 2017). 
Though the recycling strategies are different, the general 
CDW generation and disposal flows are similar throughout 
Europe. According to a case study in Spain (Mercante et al., 
2012), the generated waste is collected and stored on site 

FIGURE 1: CDW generated by the 28 member states of the EU in 2016.

FIGURE 2: Material flow of CDW in China.
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without sorting. The stored CDW is the periodically trans-
ported to off-site sorting plants to classify valuable waste 
(metal, paper, plastics, and timber) and inert waste (con-
crete and brick). These two types of waste are then sent to 
companies that produce corresponding products and recy-
cled aggregate. The residues that do not have a recycled 
value are landfilled or incinerated. As shown in Figure 4, 24 
of the 28 countries that made up the EU in 2016 reached 
their targets in 2020, which is a 70% recovery rate (Europe-
an Parliament, 2008). Especially for the Netherlands, Lux-
embourg, and Belgium, the CDW recovery rates are more 
than 99%. Compared with China, these EU countries have 
more advanced CDW management facilities and technolo-
gies, and use inert waste to produce secondary aggregate 
for road construction (Deloitte, 2017).

2.2 Laws and regulations for CDW management
Laws and regulations can have a positive impact on the 

management of CDW through fair reward and punishment 
mechanisms. This section presents the current policies 
and regulations for stimulating the development of CDW 
recycling in China and the EU.

2.2.1 China
A plethora of laws and regulations have been published 

by China’s Central Government in the past thirty years to 
promote CDW management (Table 1). These policies pro-
vide guidance to regional governments and offer tax breaks 
for companies involved in the CDW recycling industry. Al-
though China’s Central People’s Government publish de-
tailed regulations at provincial and city level to encourage 
recycling and reuse of CDW, there are still some limitations 
to the government’s policies and strategies.

• Lack of regulations or practices on the reduction and 
prevention of CDW generation. Even though the many 
laws and regulations emphasize the importance of 
recycling and reuse of CDW, there are no government 
measures in place to prevent and reduce the generation 
of CDW at source.

• Lack of preferential policy for recycled products. There 
are very few policies that encourage and support the 
development of CDW recycling industries through tax 
exemptions and the like.

• Lack of supervisory mechanisms. Even though some 
regulation state that construction companies should 

FIGURE 3: On-site separate collection: (a) asbestos; (b) plastic; and (c) rebar.

FIGURE 4: Recovery rate of construction and demolition waste in EU-27 (Eurostat, 2020).
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be responsible for the recycling, reuse, and disposal of 
CDW, the laxed supervisory mechanism makes it very 
difficult to implement.

• Lack of a standardization system. Apart from some 
technical standards for recycled products, no norms 
and standards for the demolition, sorting, transpor-
tation, and disposal have been developed to build a 
standardized system of CDW management.

2.2.2 European Union

The EU’s Waste Framework Directive (2008/98/EC - Eu-
ropean Parliament, 2008) imposes relevant recycling goals 
for waste to be achieved by 2020. The directive states that 
at least of 50% of waste such as plastics, metal, paper, and 
glass have to be prepared for reuse and recycled. Further-
more, not less than 70% of non-hazardous construction 
and demolition waste has to be prepared for reuse, recy-
cled or recovered, including for back filling operations. The 
European Commission (2015) launched an EU action plan 
for the implementation of a circular economy by “closing 
the loop”. The plan highlights CDW as one of the five pri-
ority areas, together with plastics, a bio-based economy, 
critical raw materials, and secondary raw materials, for im-
plementation of a circular economy in the EU.

Most member states of the EU have introduced the 
target directive of a 70% CDW recovery rate by 2020 into 
their national legislation for CDW management. Germany, 
Estonia, Flanders of Belgium, and the Netherlands have 
higher targets, which are 75%, 80%, 85%, and 90% CDW re-
covery rates respectively. In addition, some countries of the 
EU have built their own legal framework to promote CDW 
management and the recycling of waste. Deloitte (2017) 
assessed the level of CDW management legalization in 
member states of the EU and concluded that Austria, Bel-
gium, Denmark, Finland, France, Germany, Luxembourg, 
the Netherlands, and Sweden have relatively mature legal 
frameworks for sustainable and resource efficient CDW 
management. Table 2 summarizes the current laws and 
regulations that comprise the framework and the obliga-
tions for specific activities related to CDW in these coun-
tries. The whole disposal process of CDW can be defined 
from waste generation to the end of the life cycle, including 
the obligation of selective demolition, on-site or off-site 
sorting, separate collection, green public procurement, and 
landfill taxes or bans. Among these policies, landfill taxes 
and bans could be two of the most efficient practices to 
enhance CDW recovery rates (Deloitte, 2017). However, 
although 28 member states in the EU in 2019 had imple-
mented landfill taxes, Sáez and Osmani (2019) demon-

Type Name Year Issued Content

Laws Law of the People's Republic of Chi-
na on the Prevention and Control of 
Atmospheric Pollution*

1987 Construction earthwork, muck and waste should be timely cleaned. Con-
struction muck and waste should be utilized as a resource.

Environmental Protection Act 1989 Authorities should take proper actions to organize the classification, recy-
cling, and disposal.

Law on the Prevention and Control 
of Environmental Pollution by Solid 
Waste**

1995 Construction companies should clean, transport, and dispose of CDW 
generated during the construction process and avoid contamination.

Law on Promoting Clean Produc-
tion

2003 Companies that use waste as raw materials to manufacture products shall 
have a tax preference in accordance with state regulations.

Circular Economy Promotion Law 2008 Construction companies should be responsible for the recycling and reuse 
of CDW. For waste that cannot be recycled, qualified organizations shall be 
entrusted with the disposal of non-hazardous waste.

Regulations Regulations on the management of 
urban construction waste

2005 This regulation formalized the construction waste disposal activities in 
urban areas, including dumping, transferring, landfilling and reusing.

Implementation Plan for Compre-
hensive Utilization of Bulk Solid 
Waste

2011 Achieving 30% CDW recycling rate in cities.

12th Five-Year Plan Guidance 
on Comprehensive Utilization of 
Resources

2011 Promoting the use of recycled materials on road construction and backfill 
and building complete recycling system for CDW.

Catalogue of Value-Added Tax 
Preferences for Products and Labor 
Involving Utilization of Resources

2015 Production and sales of recycled aggregates should be exempted from val-
ue-added tax when the waste account for at least 90% of the raw materials 
for production.

Standards Recycled fine aggregate for con-
crete and mortar

2010 Technical standard for recycled fine aggregate for concrete and mortar.

Recycled coarse aggregate for 
concrete

2010 Technical standard for coarse aggregate for concrete.

Note: *-amended in 2015; **-amended in 2016

TABLE 1: Laws and regulations for CDW management in China.
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strated that the CDW recovery rate was not correlated with 
the level of landfill tax due to the complicated situation in 
each country.

3. RESULTS AND DISCUSSION
The literature review summarized the materials flow of 

CDW and related policies for CDW management in China 
and the EU. This section compares CDW management in 

these two respects and identifies the differences as shown 
in Table 3.

3.1 Comparison of CDW management in China and 
the EU
3.1.1 Materials flow of CDW

In China, CDW management practices and facilities are 
still developing. Only waste that has a high recycled value 

Centuries Laws and regulations Obligations in legalisation

Austria Waste Management Act 2002
Remediation of Contaminated Sites
Austrian Ordinance for Tracking Waste
List of waste ordinance
Separation of Construction Waste Ordinance
Landfill Ordinance
Hazardous Waste Ordinance
End-of-Waste Act
Recycled Construction Materials Regulation

 Selective demolition
 CDW sorting
 Separate collection
 Hazardous waste management
 Green public procurement
 Landfill tax

Belgium Three different legislation in Flemish, Brussels Capital, and Wal-
loon regions respectively

Selective demolition
 CDW sorting
 Separate collection
 Hazardous waste management
 Green public procurement
 Landfill tax

Denmark Environmental Protection Act No. 879 26/06/2010
Statutory Order No. 1309/2012
Statutory Order No. 1662/2010
Circular of 15 July 1985

 Selective demolition
 CDW sorting
 Separate collection
 Hazardous waste management
 Green public procurement
 Landfill tax

Finland Waste Act 646/2011
Land use and building Act 132/1999
Environmental protection Act 527/2014

 Selective demolition
 CDW sorting
 Separate collection
 Hazardous waste management
 Green public procurement
 Landfill tax

France Law 2009-967
Decree n°2011-610
Law 2010-788
Decree n°2014-1501

 Selective demolition
 CDW sorting
 Separate collection
 Hazardous waste management
 Green public procurement
 Landfill tax

Germany Waste Disposal Act
The Circular Economy Act
The Circular Economy Act
Waste Classification Ordinance
Federal Soil Protection Ordinance
Federal Soil Protection Act
Ordinance on the Management of Municipal Wastes
Landfill Directive

 Selective demolition
 CDW sorting
 Separate collection
 Hazardous waste management
 Green public procurement
 Landfill tax

Luxembourg Law of 21 March 2012 on management of waste
Grand-Ducal Regulation of 24 February 2003 on landfilling of 
waste

 Selective demolition
 CDW sorting
 Separate collection
 Hazardous waste management
 Green public procurement
 Landfill tax

Netherlands Environmental Protection Act
The National Waste Plan
The Decree on landfills and waste bans
The Decree on notification of industrial and hazardous waste
From Waste to Resource

 Selective demolition
 CDW sorting
 Separate collection
 Hazardous waste management
 Green public procurement
 Landfill tax

Sweden Ordinance on Environmental assessment SFS 2013:251
Waste Ordinance SFS 2011:927
Building Code (SFS 2010:900)
Swedish Ordinance on PCB (SFS 2007:19)
The Regulation NFS 2004:4

 Selective demolition
 CDW sorting
 Separate collection
 Hazardous waste management
 Green public procurement
 Landfill tax

TABLE 2: Legal framework for EU countries with mature CDW management legislation.
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or hazardous waste can be sorted and collated separately 
on site or from plants off-site. Other low-value inert materi-
als, such as concrete, brick, mortar, and masonry, account-
ing for 90% of total generated CDW, are typically trans-
ferred to landfills as mixture (Villoria Sáez et al., 2019). This 
type of waste can be of disposed by specific machinery or 
plants to produce recycled aggregates, which can then be 
used for backfilling and raw material for concrete and road 
construction. Although this technology is not yet widely 
applied in China, it is being used in some regions of the 
country. For example, in the city of Suzhou a public-private 
partnership (PPP) project initiated by the government es-
tablished a CDW recycling company that is capable of dis-
posing of more than one million tons of CDW annually over 
a six-year operational period (Bao et al., 2019); the recycled 
products include recycled bricks and aggregates used for 
buildings and road construction. However, since low prof-
itability and massive initial investments can be barriers to 
the wider adoption of such CDW recycling facilities in Chi-
na, the success of this type of project depends heavily on 

strong government support.
By comparison to the situation in China, most mem-

ber states in the EU have relatively developed CDW recy-
cling technologies and facilities. In addition, the recovery 
amount and rate of CDW is highly related to the density of 
the recycling network in the member countries (Sáez and 
Osmani, 2019). Deloitte (2017) determined that insufficient 
CDW recycling facilities and systems are the main reason 
for Cyprus’ and Slovakia’s relatively low recovery rate at 58% 
and 55% respectively in 2016 (see Figure 5). Early planning 
before construction and demolition activities begin could 
also be a practice for enhancing CDW management in the 
EU. Selective demolition is an obligation under national or 
regional legalization in the EU countries with mature CDW 
management legislation as shown in Table 2, and 17 of the 
28 EU member states have implemented pre-demolition 
audits to evaluate the types and amount of CDW generated 
in deconstruction activities (Deloitte, 2017). The advantage 
of waste recycling of selective demolition is that most of 
the materials with high recycled value are manually demol-

Terms China European Union

CDW recovery rate <10% 89%

Distribution of CDW recycling facilities Some facilities have been in operation in some 
developed cities.

Relevant waste recycling facilities were distribut-
ed in most member states.

Preferential policies Tax exemption for recycled products. Tax exemption and loans for use of recycled 
materials in some nations.

Landfill taxes/bans No. 24 of 28 member states have implemented 
landfill taxes or bans.

Regulatory mechanisms Lack of punitive regulations and corresponding 
organizations.

17 of 28 member states have implemented 
pre-demolition audits.

TABLE 3: Comparison of CDW management in China and the EU.

FIGURE 5: Management of CDW in the 28 member states of the EU in 2016.
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ished by tools or light machinery; thus, a higher recovery 
rate can be achieved than by unsorted waste generated by 
conventional demolition (Kourmpanis et al., 2008).

3.1.2 Laws and regulations
Government involvement plays an important role in 

CDW management. The maturity level of the legal frame-
work and preferential policies can significantly affect the 
development of CDW management. Although many laws 
and regulations govern the responsibility of CDW recycling, 
reuse, and disposal at the national and provincial level of 
China’s government structure, implementation depends 
heavily on the punitive measures in place at the municipal 
authority level to encourage compliance. In terms of pref-
erential policies, China’s Ministry of Finance introduced a 
value-added tax preference and exemptions on the produc-
tion and sale of recycled materials (State Administration 
of Taxation, 2011). In addition, relevant departments in 
some areas invested in and assisted the establishment of 
companies that focus on CDW recycling and reuse. Related 
CDW recycling facilities and plants are operating in some 
big cities in China, such as Suzhou, Chongqing, Dongguan, 
and Beijing (Bao et al., 2019).

An early start in many countries of the EU has led to 
relatively developed and mature legalization for CDW man-
agement. In 2008, the Waste Framework Directive was 
published by the European Parliament (2008) setting the 
goal of a 70% CDW recovery rate in all member states by 
2020. By 2016, almost all 28 member states, with the ex-
ception of Slovakia and Cyprus, had achieved that goal 
(Eurostat, 2020). Different countries have developed vari-
ous legal frameworks for CDW management as shown in 
Table 2, but CDW recovery can be affected by many other 
factors apart from policies and regulations. For instance, 
although no laws or regulations were specifically made for 
the promotion of CDW management in Poland, the CDW 
recovery rate was 92% in that EU member state (Sáez and 
Osmani, 2019). Deloitte (2017) claimed that the introduc-
tion of landfill taxes in most EU member states has been 
an effective practice for enhancing CDW recovery rates in 
the EU, even though previous studies had shown that CDW 
recovery rates did not have a correlation with the rate of 
landfill taxes (Sáez and Osmani, 2019).

3.2 Suggestions for future improvement of CDW 
management

To further enhance the recovery and management of 
CDW, the following suggestions are made:

• Waste prevention strategy
Reducing waste at source is the most effective meth-
od for mitigating the environmental impacts caused 
by CDW generation. However, currently only a very few 
strategies have been implemented to prevent the gen-
eration of CDW, even though goals might be set in some 
countries or regions (Deloitte, 2017). Using waste pre-
vention strategies in the design phase has been prov-
en to be a possible solution. For instance, from a case 
study in South Korea it was found that using a building 
information model or flexible design can avoid 4.3% 

to 15.2% waste produced from design changes due to 
clashes of building elements (Won et al., 2016). Other 
practices, such as prefabrication and accurate quantity 
take-off, can also be effective techniques for waste pre-
vention (Gálvez-Martos et al., 2018). Proper guidance 
by relevant governments or departments are required 
to promote and implement waste prevention.

• Establishment of mature supervision mechanism
The aim of punitive regulations, such as landfill taxes, 
is to promote development of the recycling industry 
by imposing additional cost on unwanted activities. 
However, without mature supervision mechanisms, 
implementation of punitive regulations can give rise to 
an increasing number of illegal activities. For instance, 
owners might tend to send the waste to illegal landfills 
instead of approved recycling facilities if government 
imposed landfill taxes and are high and there is a lack 
of supervision (Deloitte, 2017). Huang et al. (2018) pro-
posed a CDW supervision system for China, which in-
cludes: (1) a department for practice standardization; 
(2) a monitoring system for the whole CDW life cycle; 
(3) strict punitive regulations; (4) guidelines and norms 
for CDW prevention and recycled products; and (5) en-
couragement to use CDW recycled products.

• Financial support
High investment risk is regarded as the main barrier to 
operating a CDW recycling facility (Zhao et al., 2010). 
Although CDW recycling centers have been operating 
in some areas of China and the EU, which show that 
it is economically feasible, several case studies have 
found that profitability is highly correlated with support 
policies and market maturity (Bao et al., 2019; Nunes et 
al., 2007). The financial aid (loans) and related policy 
support (public procurements) offered by governments 
can assist companies with their initial investment in 
CDW recycling plants. Attracting social capital is there-
fore very much involved in the development of CDW 
management.

4. CONCLUSIONS
If not dealt with appropriately, the massive amounts 

of CDW generated in China and the EU could lead to very 
serious environmental problems. Governments and related 
industries have made a great effort to minimize the poten-
tial risks through CDW management. However, differences 
in urban development, technologies, policies have led to 
variations in the level of CDW management and formula-
tion of relevant regulations between China and the EU. This 
study compared CDW management in China and the EU in 
respect of waste flows and legal frameworks and arrived at 
the following conclusions:

• The EU has much more advanced CDW management 
systems compared to China. The CDW recovery rate in 
2016 for the EU was 89%, whereas it was less than 10% 
in China.

• Landfill is the main CDW disposal method in China 
but new CDW recycling facilities are being developed. 
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Dense CDW recycling networks and tools such as se-
lective demolition could be the reasons for the high 
CDW recovery rate in the EU. However, factors such as 
lack of supervision mechanisms, inadequate practices, 
and limited standardization systems, give rise to the 
low efficiency of some CDW management systems.

• The EU member states have relatively mature legal 
frameworks and management systems for CDW. Al-
though the specific regulations differ from state to 
state, most member states have laws or regulations 
specifically governing CDW management, such as land-
fill taxes or bans, and green public procurement. 

• Suggestions for future development include improved 
waste prevention strategies, establishment of super-
vision mechanisms for illegal CDW disposal, and eco-
nomic support for recycling facilities.
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