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Abstract
In 2017 the Chinese government announced to a ban on the importation of several kinds of recyclable waste that could 
be replaced by domestic recyclable waste. Current research on this subject has placed an emphasis on the issues faced by 
exporting countries and Southeast Asia as an alternative destination of plastic wastes. However, there has been little study 
on changes in the waste recycling industry in China and other export destinations such as Taiwan. In this study, I conducted 
a field survey in China and Taiwan and reviewed the history of Chinese recyclable waste import policy and its impacts on 
plastic recycling industries. The results show that China switched from directly importing waste plastics from exporting 
countries to importing recycled pellets via third-party countries, primarily from Southeast Asia. Although Taiwan’s import 
volume of waste plastics has increased since 2018, improper (i.e. illegal) imports such as those commonly reported in 
Southeast Asian countries have not been reported in Taiwan. Even after Taiwan implemented tightened import controls in 
October 2018, it was still able to import enough recycled waste to meet domestic demand. The case of Taiwan shows that 
proper import controls can contribute to a more sustainable global circular economy.
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Introduction

China has imported recyclable waste, such as iron scrap and 
waste plastics, from abroad to make up for a shortage of 
domestic resources [1]. After China joined the World Trade 
Organization (WTO) in 2001, its demand for raw materials 
dramatically increased due to rapid industrial development. 
Several studies have pointed out that importing recyclable 
waste can have multiple benefits. For example, recycling 
imported waste can consume less energy and generate less 
residue compared to producing similar materials from virgin 
natural resources [2]. Imported recyclable waste represents 
a stable supply of high-quality materials and generates high 
profits for recycling industries [3, 4]. Waste imports also 
contributed to reducing China’s trade deficits after it joined 
the WTO [5, 6]. However, there are also several problems 
associated with imported recyclable waste. Environmental 
contamination caused by small-scale recyclers has been well 

documented [3, 7]. In addition, with high profits as the driv-
ing force, some importers engaged in the unauthorized (i.e., 
illegal) use of import licenses or resale of imported recy-
clable waste. The amount of smuggled recyclable waste has 
been estimated to be dozens of times the amount allowed by 
government regulations [8].

The State Council announced that China would begin 
prohibiting the importation of 24 types of recyclable waste 
beginning at the end of 2017 [9]. In addition, China gradu-
ally stopped the importation of recyclable waste that can be 
replaced by domestic waste starting at the end of 2019. As 
a result, the importation of household waste plastics was 
banned by the end of 2017, and the importation of waste 
metal and electrical appliance scraps was banned by the 
end of 2018. This sudden policy change is known as the 
“China Ban” or “China Shock” and has had a major impact 
on global trade in plastic waste [10].

Several studies have explored the responses of the major 
industrialized countries to the China Ban. After the Ban, 
waste plastics began to pile up in these countries, includ-
ing the United States, Canada, Germany, and other Western 
European countries [11–13]. Previously recyclable waste has 
become garbage to be landfilled because it has no market 
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value [14, 15]. Some recyclers or waste dealers started to 
ship the waste to other countries, such as Malaysia, Indone-
sia, India, and Vietnam [12–15]. France, United Kingdom, 
Ireland, and some states in the US have taken actions to 
restrict the use of plastics [12, 16]. In Japan, the export vol-
ume of waste plastics to China declined sharply in 2018, and 
more waste plastics have been exported to Southeast Asia 
and Taiwan since 2018 [17]. The overall level of exports 
decreased and more waste plastics have remained in Japan. 
As a result, the price of treating industrial waste plastics has 
increased by a factor of two to three [18].

Because they faced an increased amount of improper (i.e., 
unregulated or illegal) imports, Southeast Asian countries 
were forced to restrict waste imports in the middle of 2018 
[17, 19, 20]. In contrast, although Taiwan’s imports also 
increased, there were few reported cases of improper imports 
in Taiwan. According to trade statistics in 2015–2018, the 
average unit price of waste plastics imported into Taiwan 
was 0.4–0.5 USD/kg, compared to 0.2–0.3 USD/kg in 
Malaysia and Thailand [25, 29]. The higher price indicates 
there are relatively “clean” (i.e., high-quality) materials, but 
why are relatively clean waste plastics being imported into 
Taiwan? To date, little information has been available about 
the impact of the China Ban on the plastic waste industry 
in Taiwan.

In this paper, I discuss the impacts of the China Ban and 
its effects on the waste plastic recycling industries in China 
and Taiwan. In the next section, I describe the materials and 
methods used in the study. I then give a brief overview of 
the history of Chinese recyclable waste import policy, the 
development of the Chinese plastic recycling industry, and 
changes in the waste plastic trade volume before and after 
the China Ban as well as other changes in the waste plastic 
industry in China. I also outline changes in the trade volume 
of Taiwan and the import restrictions it imposed after the 
China Ban. Finally, I discuss the China Ban’s impact on the 
waste plastic recycling industry in China and Taiwan and 
the challenges facing international trade in waste plastics.

Materials and methods

I conducted field surveys in China in March 2018 and Febru-
ary 2019, and in Taiwan in February 2019. Interviews with 
officials of China’s Ministry of Ecology and Environment 
(MEP) were conducted in March 2018. I also conducted 
several interviews with officials of relevant industry asso-
ciations in China and Taiwan. Information was also obtained 
through interviews of three Japanese waste plastics exporters 
and three Chinese recyclers, and through informal informa-
tion exchanges at four relevant seminars and conferences 
of the plastic recycling industry in Japan from December 
2018 to October 2020. In addition, I gathered information 

through an internet search of relevant news articles, reports, 
and research papers written in both Chinese and English. 
Relevant trade statistics of China and Taiwan were also 
analyzed.

A history of Chinese recyclable waste import 
policy

The “Closed‑loop management system”

In the early 1990s, foreign waste that was being imported as 
“recyclable waste” was causing serious problems in China 
[21]. The Chinese government made a temporary statement 
in 1991 to control the importation of hazardous waste and 
enacted domestic legislations to regulate waste imports in 
1996. Several government agencies, including the Ministry 
of Environment Protection (MEP) (current MEE), China 
Customs, and the General Administration of Quality Super-
vision, Inspection and Quarantine (AQSIQ), established the 
so-called “Closed-Loop Management System” for imported 
recyclable waste (Fig. 1) [22]. Various measures were intro-
duced and implemented, such as MEP’s import permit sys-
tem in 1997, AQSIQ’s pre-shipment inspection system of 
import recyclers (2003), and AQSIQ’s registration system 
of overseas exporters and domestic consignees (2007). The 
closed-loop system has achieved some success in the reduc-
tion of rejected goods, deregistration of inappropriate sup-
pliers, and the return of inappropriate materials [23]. Recy-
clers of waste metal and electrical appliance scraps became 
concentrated in industrial parks both to expand the scale 
of production and to facilitate government monitoring and 
supervision of operations.

Environmental standards for importable recyclable waste 
have been set by the government to control the quality of 
imported recyclable waste. Table 1 shows the percentage 
of contamination allowed in imported recyclable waste in 
1996, 2005, and 2017. In general, the requirements grew 
stricter over time, but the contamination rate of waste plas-
tic increased from < 0.1% to < 0.5% from 1996 to 2005. 
Although PET bottles had previously only been allowed to 
be imported after cleaning and crushing, the government 
has allowed the importation of baled waste PET bottles 
(block cubes) since September 2014. Imports of recyclable 
waste originating from certain areas were also banned. For 
instance, a ban was placed on waste plastic originating in 
Japan from May 2004 to September 2005 because of previ-
ous shipments of improper imports from Japan to Qingdao.

Pathway to the China Ban

A series of environmental regulations were implemented 
prior to the Ban. These include the Green Fence (Lv Li Xing 
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Dong) campaign in 2013, the National Sword (Guo Men 
Li Jian) campaign in 2017, and the Blue Sky (Lan Tian) 
campaign in 2018. The main purpose of these campaigns 
was to crack down on the illegal importation (smuggling) 
of recyclable waste. I interviewed MEE officials in March 
2018 and industry officials in February 2019, but found no 
indication that any single serious incident or incidents were 
responsible for the China Ban.

In fact, documents related to the government’s implemen-
tation of the campaigns noted above almost always refer to 
a concept first presented at the 18th National Representa-
tive Congress of the Communist Party of China (November 
2012) that promoted “green development, development of 
circulation, development of (a) low carbon (society), and 
constructing a beautiful China.” This implies that the origin 
of these regulatory campaigns is environmental protection 
and the establishment of a green society as introduced by Xi 
Jin Ping in 2012. One interviewee said that the documen-
tary film, “Plastic China,” released in November 2016 might 

have contributed to the China Ban. The movie has given a 
negative impression to the general public about how plastic 
recycling threatens the ecological environment and people’s 
health. However, based on my interviews with government 
and industry officials, it seems likely that although the movie 
may have accelerated the introduction of the import ban, it 
was probably not a direct trigger of it.

Prior to the introduction of the regulatory campaigns 
and the implementation of the China Ban, domestic waste 
generation in China increased rapidly. In 2014, the volume 
of municipal solid waste was 179 million t and the genera-
tion of industrial waste was 3.25 billion t, 1.5 and 4 times 
the respective amounts in 1999. In recent years, due to the 
increase in demand for home delivery of consumer products, 
the generation of container and packaging waste has also 
rapidly increased. Therefore, increasing the collection and 
recycling rates of domestic waste plastic in China to reduce 
the amount of waste being incinerated or landfilled also was 
probably a motivating factor behind the China Ban.

History of the plastic recycling industry in China

The Chinese recycling industry began to develop in the 
1980s. Small-scale waste collectors were often seen on the 
street, but because China had a large gap between the sup-
ply of and demand for plastic resources, the waste plastics 
recycling industry developed rapidly. The China Plastic 
Recycling Association defines five stages of development: 
Starting (1984–1994), Development (1994–2004), Maturity 
(2005–2007), Adjustment (2008–2013), and Transformation 
and Upgrading (2014–2017) [24].

Before the Starting stage (1984–1994), only a small num-
ber of state-owned and collective enterprises were involved 
in recycling in China. After 1984, individual enterprises 
developed rapidly, and people gradually involved in the 

Fig. 1   The “Closed-Loop Man-
agement System” for imported 
recyclable waste in China. Note: 
GACC General Administra-
tion of China Customs, AQSIQ 
General Administration of 
Quality Supervision, Inspection 
and Quarantine, MEP Ministry 
for the Environment Protection, 
CCIC China Certification and 
Inspection (Group) Co., Ltd.  
Source: Department of Pollu-
tion Prevention and Control, 
MEP [22]

Table 1   Allowable contamination rates for imported recyclable waste 
in China in 1996, 2005, and 2017

Note: The environmental standard for waste fibers in 2017 was 
abolished because the importation of household waste plastics was 
banned by the end of 2017. Source: Compiled from the environmen-
tal standards in 1996, 2005 and 2017

1996 2005 2017

Waste paper or paperboard  ≤ 2.5%  ≤ 1.5%  ≤ 0.5%
Waste fibers  ≤ 1%  ≤ 1% –
Waste iron and steel  ≤ 2%  ≤ 2%  ≤ 0.5%
Nonferrous metal scraps  ≤ 4%  ≤ 2%  ≤ 1%
Waste motors, waste wires and cables  ≤ 2%  ≤ 2%  ≤ 0.5%
Waste metal and electrical appliance 

scraps
 ≤ 4%  ≤ 2%  ≤ 0.5%

Waste plastics  ≤ 0.1%  ≤ 0.5%  ≤ 0.5%
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waste plastic recycling process. By 1993, many plastics 
could be recycled, but the recovery rate was rather low.

The Development stage (1994–2004) was a period of 
vigorous development of the industry. Tens of thousands of 
family-owned companies joined the industry, and the indus-
try recycling rate increased from less than about 22–30% or 
even higher. Partial recovery rates reached 60–80%.

The Maturity stage (2005–2007) was a period in which 
the industry faced fierce competition. Large-scale enter-
prises emerged, and problems brought about by the unfet-
tered development of the industry began to become appar-
ent. However, market rectification and industry adjustment 
during this period were not obvious. Competitive pressure 
within the industry was mainly derived from disorderly 
competition related to market prices. The level of industry 
development was rather stable. At the same time, as people’s 
awareness of recycling increased, the domestic collection 
rate of major commodities reached more than 70%. Because 
of China’s increasing industrialization, the demand for raw 
materials continued to expand, and the supply of domestic 
waste plastic materials did not meet market demand. During 
this period, the volume of imported waste plastics continued 
to increase.

During the Adjustment stage (2008–2013), many waste 
plastics recycling companies in China began to concentrate 
in certain areas, and these markets were constantly patrolled 
or restricted by regulatory authorities. In many cases, 
inspections were unannounced. In 2013, the 10-month Green 
Fence campaign was directed at the recycled plastics indus-
try. Full inspections were conducted and the entire industry 
was subject to regulation. As a result, the industry began to 
face bottlenecks in its development. China’s waste plastics 
recycling industry was entering a stage of transformation, 
especially in terms of updating recycling technologies. The 
importance of environmental protection was also beginning 

to be emphasized. China’s waste plastics imports began to 
decline in 2013.

After the Green Fence campaign, China’s environmental 
protection restrictions escalated as China entered the Trans-
formation and Upgrading stage (2014–2017). Environmental 
protection regulations covering waste plastic recycling com-
panies and recycled plastics distribution centers were more 
stringent, and waste plastics recycling companies also faced 
transformation of their businesses. During this period, Chi-
nese waste plastics recycling companies were forced to shut 
down, transform their businesses by upgrading technology, 
or relocate their facilities overseas. After China officially 
launched the China Ban in July 2017, more attention was 
paid to the construction of a domestic collection and recy-
cling system. Central state-owned enterprises, listed com-
panies, and medium- and large-scale recycling enterprises 
began to engage in domestic collection and recycling.

Waste plastics statistics in China

Trade statistics

As a result of the Green Fence and other campaigns, the 
volume of imported waste plastics to China has been declin-
ing since 2013 (Fig. 2). Even after the 2017 campaign, non-
household (industrial) waste plastics were still considered to 
be importable in 2018. However, since few import licenses 
for waste plastics were actually issued, both household and 
non-household waste plastics were effectively banned, and 
the amount of waste plastic imported to China dropped 
sharply from 5.83 million t in 2017 to 51,605 t in 2018.

Table 2 shows the top 10 countries/regions of origin of 
imports of waste plastics to China. Although Japan is the 
second largest single-country source after China, Hong 

Fig. 2   Volume of waste plastics 
imported in China.  Source: UN 
Comtrade (HS code: 3915) [25]
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Kong Special Administrative Region (SAR), it is the third-
largest when the EU-15 is considered as one entity.

Trade changes

In my interviews with members of the Chinese Plastic Recy-
cling Association and the China Resource Recycling Asso-
ciation in February 2019, interviewees stated that Chinese 
waste plastics importers had information about the import 
ban even before 2016. However, they did not know when it 
would be imposed until the official announcement in 2017.

There are a large number of waste plastics recycling com-
panies in China, and collection networks are also spread 
throughout the country. During the Transformation and 
Upgrading stage, especially in 2016–2017, the National 
Sword and other campaigns were started. According to 
incomplete statistics, 85% of the Chinese waste plastics 
recycling market was under strict environmental protection 
controls by 2017 [24]. More than 5–6 million enterprises 
in 28 cities were sanctioned for violations in 2017. Sanc-
tions included stopping production, criminal detention, and 
censure [24].

There have been some reports that about 5% of large-
scale recycling enterprises have started collecting domestic 
waste plastic, another 5% have left China to set up factories 
in Southeast Asian or “waste origin” countries (i.e., Europe, 
the United States, and Japan), and the remaining 80–90% 
have been forced to close [26]. However, it is difficult to 
determine whether companies have gone dormant or bank-
rupt, and there is little to no evidence that these ratios are 
correct.

Before 2017, China imported 6–7 million t of waste 
plastics, but this amount decreased drastically after the 
China Ban (Fig. 2). How did industries cover the exist-
ing demand for these millions of tons of waste plastics? 
There are generally three ways to supplement the shortage 

of these materials: (1) use virgin plastics, (2) import 
half-finished products (recycled plastic pellets), and (3) 
use domestic waste plastics. One Chinese waste plastic 
importer said he had never considered using domestic 
waste plastic because the collection cost is so high. In 
practice, many businesses have increased the use of virgin 
plastics or imported recycled pellets, depending on market 
prices.

As noted above, since it has become very difficult to 
import waste plastics to China, some Chinese recyclers 
relocated their factories outside of China, especially in 
Southeast Asian countries. Southeast Asia has several 
advantages as compared to other developed countries: (1) 
it is easier and faster to get a license for plastic recycling 
business in these countries, (2) there is a tariff exemption 
based on the ASEAN China Free Trade Agreement, and 
(3) shipping costs are reasonable.

In 2016, China Plastic Recycling Association called for 
participation from member companies to visit Southeast 
Asia (Malaysia, Vietnam, and Thailand), Japan, Korea, 
and Europe to expand their business abroad. The main 
purpose was to find good foreign suppliers of recycled pel-
lets. These efforts were in line with China's “Go Global” 
(Zou Chu Qu) policy and “The Belt and Road Initiative” 
(Yi Dai Yi Lu).

As a result, a large volume of waste plastics began to 
be pelletized in ASEAN countries and exported to China. 
Since the HS code for recycled pellets is the same as for 
virgin plastics, the exact amount of imported recycled 
pellets cannot be determined from trade statistics. A Chi-
nese waste plastic recycling industry report estimated that 
approximately 3 million t of recycled pellets were imported 
to China in 2018 [27]. It is also interesting to point out that 
the destination of waste plastics has moved from Malaysia 
and Thailand, known as highly regulated countries, to less 
regulated countries (such as Vietnam, Indonesia, etc.).

Table 2   Top 10 countries/
regions of origin for China’s 
imported waste plastics

Note: EU-15: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, 
the Netherlands, Portugal, Spain, Sweden and the United Kingdom. Source: UN Comtrade (HS code: 
3915) [25]

2015 2016 2017

1 EU-15 21% China, Hong Kong SAR 24% EU-15 20%
2 China, Hong Kong SAR 21% EU-15 18% China, Hong Kong SAR 16%
3 Japan 12% Japan 11% Japan 14%
4 USA 10% USA 9% USA 10%
5 Thailand 6% Thailand 6% Thailand 6%
6 Canada 3% Philippines 4% Philippines 5%
7 Malaysia 3% Australia 4% Australia 5%
8 Republic of Korea 3% Indonesia 3% Indonesia 3%
9 Other Asia 3% Canada 3% Malaysia 3%
10 Philippines 2% Republic of Korea 3% Republic of Korea 3%
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Domestic collection and recycling

Can the amount of waste plastic generated in China meet 
the demand for plastic resources in China? Domestic col-
lection and recycling amounts of waste plastics from 2011 
to 2018 are shown in Fig. 3. Because of the Green Fence 
campaign, the environmental protection atmosphere in 
China was strong in 2013, and the motivation for domes-
tic waste plastics collection was relatively weak. In 2014, 
China’s environmental protection situation was slightly 
relaxed, and its recycling volume increased slightly. In 
2015, the recycling volume decreased again not only as a 
result of environmental protection and rectification factors, 
but also because many small and medium-sized enterprises 
had gone out of business. In 2018, the domestic waste 
plastic recycling volume was 18.3 million t, an increase 
of 1.37 million t from 2017. As the volume of imported 
waste plastics dropped by 99%, motivation for domestic 
recycling sharply increased and the recovery volume of 
some products with relatively complete recycling systems 
(e.g., waste PET) increased. In terms of prices, the sharp 
decline in imported waste plastics led to shortages in the 
domestic waste plastics market, and the average price of 
most waste plastics increased by 6–16% in 2018 as com-
pared with 2017 [28]. In my interviews with Chinese 
plastic recyclers, they indicated that the consumption of 
virgin plastics is increasing because of the higher prices 
for recycled materials.

Impact on the Taiwanese plastic recycling 
industry

History of waste management in Taiwan

Taiwan once had the nickname “Garbage Island” because 
the island struggled to clean up the waste resulting from 
rising living standards and soaring consumption. As late as 
the mid-1990s, recycling in Taiwan was not regulated and 
waste problems were negatively impacting the environ-
ment and human health. In 1998, the Waste Disposal Act 
was amended to promote and formalize recycling activities 
and waste reduction. It also introduced an extended pro-
ducer responsibility scheme. In response to this require-
ment, Taiwan’s Environmental Protection Administration 
(EPA) introduced the “4-in-1 Recycling Program,” which 
includes local residents, recyclers, local government, and a 
newly established recycling fund into one complete system 
[30]. A government fund was established to encourage 
recycling. Under the system, manufacturers and import-
ers pay a fee based on the estimated cost of collection and 
recycling. The EPA then distributes those fees to recycling 
companies.

This system has provided appropriate economic incen-
tives for the recycling industry to develop, it also created 
value-added and employment opportunities. Taiwan’s 
recycling rate has been increasing every year since the 
system was put in place, and in 2018, it exceeded 60%. 
It has achieved the world’s second highest recycling rate, 
following Germany [31]. The 4-in-1 Recycling Program 
has been very successful and has been well received by 
governments in other countries.

History of recycling industries in Taiwan

Taiwan was a global center for shipbreaking after the end 
of World War II through the 1980s. Taiwan’s waste metal 
and electrical appliance scrap recycling industry was also 
developed during this period [32]. Later, Taiwan also 
began to import scrap household appliances and electri-
cal wires from the United States, Europe, Japan, and other 
countries. However, because of the environmental pollu-
tion associated with the open burning of cables and wires, 
the import of waste metals has been regulated since 1983, 
and it was almost completely banned in 1992. The world’s 
ship dismantling industry has shifted from Taiwan to other 
South Asian countries, and the recycling of waste metal 
scrap has also shifted from Taiwan to mainland China and 
other countries in Southeast Asia.

In 1998, a serious incident was uncovered in which 
waste containing mercury was exported from Taiwan to 

Fig. 3   Volume of domestic collection and recycling of waste plastics 
and demand for waste plastics. Note: Data for 2011–2017 are from 
the Chinese Plastic Recycling Association [24]; data for domestic 
collection amount in 2018 are from the Ministry of Commerce of the 
People’s Republic of China [28]; data for domestic collection amount 
in 2018 are from the Ministry of Commerce of the People’s Repub-
lic of China (2019); domestic demand in 2018 was estimated by the 
author (the total is based on the following assumptions: 52,000 t 
waste plastic imports and 3 million t recycled pellets)
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Cambodia [33]. The exported waste, believed to be com-
pressed waste cement, was dumped a few miles outside 
Sihanoukville, and the Taiwanese government was criti-
cized by the Cambodian government in the international 
media. This incident led to the revision of the Waste Man-
agement Act in 2001, which controls both the import and 
export of all wastes (both general waste and industrial 
waste). In an interview, a representative of the Formosa 
Association of Resource Recycling said that, “not even 
a single wire is allowed to be imported in a waste paper 
container.”

Import statistics

According to import statistics, the average monthly volume 
of waste plastics imported before the China Ban was about 
15,000 t in 2016 (Fig. 4). The import volume suddenly 

increased after September 2017, reaching a peak of 53,000 
t in September 2018. Similarly, the import volume of waste 
paper started to increase in the second half of 2017, peaking 
at 150,000 t, 2.6 times the monthly average from the previ-
ous year (Fig. 5).

Although the trade statistics show that imports doubled 
or tripled after the Ban, some news media have reported 
much greater increases, for example, “The export from the 
United Kingdom to Taiwan has increased 10 times” [34] and 
“Taiwan is the world’s garbage dumping ground” [35]. It 
was also reported that the importation of poor-quality waste 
paper and waste plastic from abroad had increased [35]. 
Based on my interviews with officials of the Taiwan Plas-
tics Industry Association in February 2019, Taiwanese waste 
plastic recyclers were pleased with the China Ban, which 
allowed Taiwanese recyclers to import high-quality materi-
als more easily. A comment expressing a typical statement 

Fig. 4   Volume of imported 
waste plastics in Taiwan.  
Source: The Bureau of Foreign 
Trade, Ministry of Economic 
Affairs, Taiwan [29]

Fig. 5   Volume of imported 
waste paper in Taiwan.  Source: 
The Bureau of Foreign Trade, 
Ministry of Economic Affairs, 
Taiwan [29]
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was, “In the past, because China always offered high prices, 
Taiwanese companies were not able to buy materials that 
they wanted at suitable prices.” Taiwan has frequent customs 
inspections of imported materials, and Taiwan’s EPA has an 
Environmental Inspection Team that supports the execution 
of environmental protection services by local governments. 
Their job is to conduct supervision and control of waste 
disposal matters and do follow-up surveys of illegal dump-
ing. Because of these robust inspection systems, no illegal 
incidents have been reported, even after China’s import ban.

New regulations

Although there appears to be a gap between media reports 
and trade statistics and reports from people working in the 
industry, environmental protection groups advocated that 
Taiwan should control the importation of waste paper and 
waste plastics in a similar manner as Southeast Asian coun-
tries [36]. In response to a request from environmental pro-
tection groups and the Legislative Yuan, the EPA announced 
that regulations would be strengthened in August 2018.

On 1 October 2018, Taiwan’s EPA issued an amendment 
of Bulletin 1 of its “Industrial Waste Required as Materials 
for Industrial Use” [37]. Only legal (i.e., authorized and reg-
ulated) enterprises would be allowed to import waste plastics 
and waste paper. The standard for waste plastics was limited 
to a single material and a single type, and only kraft, corru-
gated, or deinked paper could be recycled. This amendment 
was intended to control the quality of source material and 
regulate the use of recycled materials on the back-end. The 
EPA also announced that it and the local Environmental Pro-
tection Bureaus were going to require these legal factories to 
disclose their operating records and achieve effective man-
agement of back-end users in the future. In addition, the EPA 
said it would continue to strengthen border inspections in 
coordination with the Department of Finance’s Customs and 
Excise Department to control the quality of source materials.

In my interviews, officials in Taiwan’s plastic industry 
said that they had no particular problem with the new regula-
tion. Many companies had already started importing a single 
type of plastic material because importing mixed plastics to 
Taiwan is not feasible because the labor cost associated with 
the sorting process is too high. However, some recyclers 
noted that some mixed plastics could previously be imported 
together if they were “good looking,” but now they were 
restricted to importing only one type of plastic. In general, 
they thought the law may be too strict and that the new regu-
lations may be too strict to promote recycling.

After the new regulations went into force in October 
2018, the volume of imported waste plastics decreased, 
whereas the volume of imported waste paper remained 
stable or increased (Figs. 6 and 7). These differences may 
stem from differences in industrial structure in these sectors. 

The waste paper industry consists of medium to large paper 
manufacturers, and the industry is oligopolistic. On the other 
hand, the waste plastic industry consists of many small to 
medium companies and is highly competitive. Another dif-
ference is that because of a shortage of high-quality domes-
tically collected waste paper, Taiwanese paper manufactur-
ers have had to import foreign waste paper, which generally 
have longer fibers, to improve the quality of domestically 
recovered waste paper [38].

Discussion and conclusion

The purpose of this study was to examine the background of 
the China Ban and its impacts on waste plastics industries 
and trade in China and Taiwan.

The major reason for the adoption of the Ban in 2017 
was China’s desire for greater environmental protection, and 
it appears highly unlikely the Ban will be relaxed. To fill 
the raw material shortage caused by the Ban, the Chinese 
government introduced regulations on waste separation to 
increase the volume of recycled domestic waste plastics, but 
it will not be easy to build a comprehensive collection sys-
tem in a short period. In the meantime, China has increased 
the use of virgin materials and imported recycled pellets. 
Some Chinese waste plastic recycling companies have trans-
ferred their factories to Southeast Asia, Japan, and Taiwan 
and started to export recycled pellets to China.

After the China Ban, imports of waste plastic and waste 
paper increased by a factor of two to three as compared 
with the previous year’s amounts in Taiwan. Although no 
illegal waste recycling incidents have been reported in Tai-
wan, Taiwan enacted new regulations on the importation 
of recyclable waste on 1 October 2018 because of pressure 
from environmental protection groups. However, the situa-
tion in Taiwan is fundamentally different compared to that 

Fig. 6   Amount of imported waste plastics in Taiwan by type. Note: 
391510: Ethylene polymers; 391520: Styrene polymers; 391530: 
Vinyl chloride polymers; 391590: Other plastics.  Source: The 
Bureau of Foreign Trade, Ministry of Economic Affairs, Taiwan [29]
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in Southeast Asian countries. Taiwan has a long history 
of strict border inspections on both the import and export 
of waste materials, whereas the Southeast Asian countries 
suffer from problems associated with improperly classi-
fied waste because of their relatively loose import controls. 
Another reason is that Taiwan’s recycling industry is well 
developed, and Taiwan has not relied too heavily on exports 
as a solution to the disposal of domestically collected waste. 
Many Taiwanese recycling companies have also been inter-
linked with the Chinese recycling industry because they 
relocated their factories to China at an early stage.

The China Ban has entirely changed international trade 
in waste plastics. The recycled pellet trade can be evaluated 
as a better solution than the waste plastic trade because it 
prevents environmental pollution in the importing coun-
tries, but the processing of waste plastics into pellets in third 
countries might lead to a transfer of environmental pollution 
from China to the pellet-producing countries. In addition, 
the use of virgin plastics has increased in China. Therefore, 
we should be careful when evaluating whether or not the 
global environmental burden has been reduced as a result 
of the China Ban.

To this point, our understanding of the effects of the 
China Ban is mostly based on limited qualitative informa-
tion. A very recent life-cycle analysis on waste PET recy-
cling indicated that the China ban may increase environ-
mental impacts both in China and globally if China meets 
its PET fiber shortage by increasing domestic virgin fiber 
production [39]. The case of Taiwan indicates that import 
control plays an important role in sustaining the benefits 
of the global circular economy by replacing virgin natural 
resources with recycled resources and thereby reducing the 
environmental burden.
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