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This dissertation describes an empirical study on the economics of plastic
waste. In particular, we focus on the behavior of firms that produce plastic
products. We investigate the effects of different policies on the flow of
plastic waste in international trade, the use of recycled plastic materials in
the production process, and the relationship between plastic usage and
financigl performance of firms. Corporate responses for reducing and
recycling plastic play an essential role in building a circular economy. Thus,
our analysis of the use of plastic ma\terial provides broad policy-
implications for addressing the issue.

Chapter 1 introduces and provides an overview of the issue, while
Chapter 2 explores the impact of Chiﬁa’s import ban on the plastic waste
market by using an economic surplus analysis. To evaluate the impact of the
ban quantitatively, we develop a demand and supply curve for the plastic
waste markets in Japan and China. The results obtained can be summarized
as follows. First, the price of plastic waste changes substantially after the
ban, as evident from the decrease in the price of plastic waste in Japan from
43,000 yen/ton to 19,702 yen/ton. Second, the economic surplus changes
significantly. Owipg to the import ban, Japan’s social surplus decreased

significantly, consumer surplus increased, and producer surplus decreased

in all cases. This result implies that consumers (the buyers of plastic wasie)
benefit from the import ban as they can purchase more plastic waste.
Moreover, Japan’s policy response toward the import ban is expected to
cause further changes in the economic surpluses. Consequently, the
promotion of domestic recycling increases economic surplus, whereas the
reduction of plastic waste decreases producer surplus.

Chapter 3 estimates the impact of the Container and Packaging Recycling
Law (CPR Law) on the usage of recycled plastics in the production process
by using a difference-in-differences (DID) method. The recycling rate of
plastic waste in Japan has dramatically increased from 46% in 2000 to 84%
in 2018. One of the driving forces behind this increase is the CPR Law
implemented in 1995. We analyze the CPR Law’s impact on the production
pr;)cess of plastic products. As the CPR Law increases the collection of
recyclable plastics, it is assumed that producers have a significantly better
chance to shift their input mix toward used plastics and i1ncrease the
recycling of the contents of plastic production. The findings can be
summarized as follows. First, the usage of recycled plastics in primary
plastic products was encouraged after the enforcement of the CPR Law.
Thus, the CPR Law affected not only the collection of recyclables but also
the domestic production process. Second, the estimated impact of the law on
the recycled content of plastic products was small. This can be attributed to
the fact that the CPR Law does not directly incentivize producers to use
recycled plastics but encourages its use indirectly through the increased
supply of recycled plastics. Third, our analysis of the input share of virgin
plastic materials suggests that the substitution of virgin plastic materials
with recycled plastic is relatively small. Therefore, decision-makers should
consider the policies that directly affect the production process, such as the
recycled content standards, to promote further the usage of recycled plastic

in the production process in Japan.



Chapter 4 investigates the relationship between the usage of plastic and
corporate performance. The CPR Law mandates specific businesses that
manufacture and use plastic containers and packaging to pay the recycling
fee since 2000. The money collected by the CPR Law 15 intended to be used
to collect and recycle plastic containers and packaging. Payment of the fees
has operated as an incentive for companies to reduce the use of plastic; in
fact, it is considered that the profit per plastic input has increased because
of the efforts for plastic reduction. Results indicate that firms have
improved their productivity in the context of the amount of plastic used.
The impact of plastic use on sales and gross profits is significantly positive,
and their interaction term with time trend is also signifi‘cantly positive.
This suggests that the firms are producing ever more efficiently with plastic
materials as input. Further, comparing the impact on sales and gross profits
in 2007 and 2018, it was determined that the impacts of plastic use on sales
and gross profits are more significantly positive in 2018. This implies that
firms® production structures became more efficient during the decade. In
the food sector, a larger number of plastic containers and packaging
negatively correlated with financial performance. This can be attributed to
the fact that plastic use in Japanese food companies has dramatically
‘reduced due to the thinning and weight saving of plastic containers and
packaging.

Chapter 5 provides a conclusion of the dissertation.
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