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Executive summary (English)

In the coming years and into the 21st century, plastics gain further importance in
Chinese national life. Both consumers and industrial users expand their demand for
plastics, both in terms of quantity and quality, with an estimated annual growth of 20
percent. The coming decade is a crucial period for the Chinese plastics industry in
meeting this demand. At the same time, the rapidly increasing waste burden of
plastics has to be minimized. At present, around 50 to 60 percent of waste plastics is
left uncollected or is dumped in an uncontrolled manner on land, in rivers or in the
sea. This requires intense efforts on the part of the formal and informal waste
management sectors as well as the plastics recycling industry. The Chinese recycling
sector can reduce the burden of solid waste by creating a market for recovered
materials while simultaneously narrowing the gap between the demand and supply of
plastic resources.

This research project analyses the role of the plastic recycling industry in creating a
more sustainable plastic cycle in China. This role is addressed here both from a
qualitative and a model-based angle. The qualitative study, through a field survey
and a literature inventory, highlights the following trends and issues on the plastics
cycle in China.
•  Final demand for plastics is growing rapidly. The domestic primary plastics industry

is unable to meet this demand, as a result of which China is highly dependent on
imports of plastics. At the same time, waste management in Chinese cities is
incapable of dealing effectively with plastics waste. This effect is exacerbated by the
fact that less waste plastics are �formally� recovered because government involvement
is less.

•  In China, two types of recyclers are distinguished: the ones using domestic waste
plastics and the ones using imported waste plastics. The two types have different
characteristics. Labour productivity of the importing recycler is higher due to better
quality inputs, scale of operation as well as the higher capital intensity of production.

•  The recycling rate of plastics (the actual utilisation of waste plastics in plastics
production) is declining mainly because recyclers suffer from lack of supply of waste
plastics. Import of waste plastics can partially reverse this trend. Yet, critics of trade
in waste plastics argue that this type of imports are in reality a disguise for waste
dumping by the exporting country. Moreover, cheap imports of waste allegedly
crowd out the local recovery system leading to a domestic waste disposal problem.

To further analyze these issues, various scenarios are operated, based on a sectoral
cradle-to-grave planning model using the mass balance approach. This model has a
dual purpose. The first is to investigate how the Chinese plastics sector can face the
acute shortage of plastics in an economically and environmentally sound manner.
Options at hand are, on the one hand, to increase domestic production of primary
and/or secondary resin, or on the other hand, to expand imports of primary and/or
secondary plastics commodities. The second purpose of the model is to shed more
light on the trade of waste and to test the claims put forward by the critics. The
model integrates financial, environmental transport and trade issues.



The main conclusions of the modeling exercises are:
•  The financial and economic costs of the plastic cycle in China can be reduced by

increasing the capacity of the domestic recycling industry. Most of the simulated
scenarios highlight the limited existing capacity of the recycling industry. This
shortage forces the final goods manufacturing sector to use a higher proportion of
primary resin in their final goods than what is economically and technically desirable.
This has been one of the reasons for the large import of primary resin.

•  The additional required recycling capacity should preferably be met by domestic
waste plastics. Not only are transport activities avoided but it also reduces the waste
burden created by post-consumer plastics. This requires additional attention for the
recovery sector of plastics. The recovery rate of waste plastics, which in the last
decade plummeted from 20 to 5 percent of the total amount of generated waste
plastics, should be reversed as soon as possible. This may require special policies by
the Chinese government.

•  Despite this advisability, we do not expect the recovery system to be enhanced on the
short term. Too many institutional barriers exist to improve the recovery of the
increasing waste burden. Therefore, imports of waste plastics should be allowed to
meet the gap between demand and supply of waste plastics in China. This will not
have a adverse effect on the balance of payment, as the increase in imports of waste
plastics will mainly replace relatively expensive imported final goods.

The qualitative and model-based analysis combined enable us to address the question
of how to bring about these changes in a society gradually switching from a centrally
planned economy to a market economy. Our recommendations are as follows:

How to expand the capacity of the plastics recycling industry?
The role of the government should have an indirect nature by removing obstacles for
the industry. It is doubtful whether economic measures are effective because at
present most recyclers avoid tax. Also subsidies generally prove to be an ineffective
and expensive tool. Alternatively, the government should promote research and
development (R&D) focusing on present recycling technologies (i.e. pre-treatment
stage), new forms of recycling technologies such as chemical recycling, and the
recyclability of end-products.

How to revitalize the waste plastics recovery sector?
It is doubtful whether efforts should be intensified towards rebuilding the formal
sector. The operating costs both for collecting and recycling of the informal sector
are much lower. However, a serious threat to individual operators is the
implementation of large scale waste collection systems which do not allow for
separate recovery of the recyclable waste. The government should therefore develop
a management system which integrates the operations by the informal sector. Yet,
the responsibility for waste not lies solely with the government. Increasingly
industries are held responsible for their impacts. A convincing example of extended
responsibility in the plastics cycle in China is presented in Beijing where the food
packaging producers finance a recovery system.



Obviously, it is economically nor environmentally feasible to recover all waste
plastics for purposes of mechanical recycling. It is therefore better to designate a
specific type of recycling for a specific types of waste. For example, it can be
assumed that the principal form of processing of industrial waste plastics, such as
cut-offs, is mechanical recycling. Similarly, feedstock recycling mainly focuses on
agricultural film, and energy recovery is applied mainly to household waste such as
contaminated food packaging. Such a recycling hierarchy becomes ever more
appropriate with the expected diversification of technologies and recovery systems.

How to design a desirable trade policy for waste plastics?
As mentioned earlier, plastic production in China is unable to meet the needs of the
domestic market. Besides boosting imports of plastic products, the domestic shortage
raises imports of raw materials, such as monomer, polymers and waste plastics. It is
expected that this trend continues over the next few years. However, with the
establishment of several ethylene projects in the next century, imports of plastic raw
materials are expected to slow down. In the process of substituting domestic for
imported materials it will be important for Chinese production to meet international
levels of efficiency to avoid protective trade measures.

China is among the largest importers of waste plastics in the world. An obvious
explanation for this phenomenon is that due to the low wages in combination with
the relatively low import costs, plastics recycling is an attractive economic activity to
conduct in China. This trend is supported by the booming demand for plastics in
China. Still, due to the occurrence of various incidents, the Chinese government
mainly recognizes the threat of imports of waste plastics. Policies have been
implemented accordingly. Especially with the eye on long term investments, it is
important for the recyclers in China to know whether the international market will
remain a reliable source of raw materials. The best approach is to further improve the
monitoring system of imports of waste plastics to guarantee sufficient supply for the
domestic recyclers, while simultaneously protecting China from unwanted imports.
Obviously, as recognized in the Basel Convention, a major responsibility also lies
with the exporting country. The costs of monitoring and enforcement, ignored in this
study, have to be analyzed further to show the real trade-off between more imports of
secondary plastics versus alternative scenarios.

In addition to the availability of waste plastics on the international market, the effects
of imports of waste plastic on the plastic cycle in China are addressed. We assess the
risk that imported secondary materials are substituted for domestic secondary
materials. In this case, the domestic recovery sector suffers from increased imports.
As a result, increased amounts of solid waste are generated. The modeling exercise,
however, demonstrates that under current circumstances, this crowding-out effect
does not take place. In fact, it was found that imports actually upgrade the quality of
the inputs of the recycling industry and thereby improve the marketability of
secondary products. In other words, the recovery sector is not damaged by increased
imports of waste plastics. Also the argument that promoting the recycling industry
would go at the cost of the primary segment of the industry is found to be invalid.
The study shows that, given the large  increase in demand for plastics in China, and
the relative segregation of the primary and the secondary plastics market, it is
unlikely that the primary industry will experience any significant effects from
increased recycling.








