IMMC 2025 Problem C (Greater China, Autumn) (English {#jf& %<8
(For Teams of Junior Secondary School Only)

How sustainable is household plastic recycling?

In view of the global warming, many people are now concerned with “carbon footprints” of all
aspects of human life. “Carbon footprint” is the amount of greenhouse gases (mostly CO, and CH4)
emitted as a result of some activity.
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(Picture from internet)

Obviously, the main emitters of greenhouse gases are industries, transportation, and energy
generation — all of them consuming fossil fuels for their needs. Despite the existence of these “titans”
of carbon pollution, every small bit helps in the fight against the global warming.

On the level of individual citizens, one of the most common recommended “green activities” is
recycling household plastic waste. There are apparent benefits of this in the sense of reducing plastic
pollution (including microplastic pollution) — which can be expressed as a negative component
“carbon footprint”. Yet, it is unclear whether household plastic recycling has positive or negative
total carbon footprint. Even if the properly organised industrial plastic recycling is reducing the
“carbon footprint”, the household plastic wastes are very different from what that industrial process
requires:

* household plastic usually comes with some food particles — and it has to be washed (in the
household) before sending it to a recycling point;

* household plastic originates mostly in cities and big settlements, not at the recycling factories
— and so it has to be collected and delivered;

* household plastic may come much less sorted and with more “hindrances” like paper stickers
attached than industrial waste does.
All these problems likely add to the “carbon footprint” of the recycled household plastic.



Tasks

1. Estimate the practical total “carbon footprint” of recycling household plastic waste in a
typical household of your city or any other city in China. What kind of plastic waste is
recyclable? What has to be done to it in order to make it recyclable? Is the total “carbon
footprint” positive or negative? You might consider listing the major types of such plastic
waste and what is the corresponding quantity. Please include the rationale behind your
estimation.

2. Within the community you live in, if we are going to build a recycling center for household
plastic waste, please suggest a location from the perspective of mathematical modeling.

3. Can the “carbon footprint” of household plastic recycling be improved? What ways can you
suggest?

Submission

Your solution paper should include a 1-page Summary Sheet. The body cannot exceed 20 pages for
a maximum of 21 pages with the Summary Sheet inclusive. The appendices and references should
appear at the end of the paper and do not count towards the 21 pages limit.

Special Note

The principles of Honor System of IMMC also applies to the use of LLMs (large language
models) or generative Al tools. If a team uses any large language model or generative Al tool in
completing the modeling tasks, from problem research, model development, programing to
paper/report writing, the team must make honest, open and transparent disclosure, including
making in-text citations and detailing relevant content in the "References" section. It should be
recognized that although large language models or generative Al have the advantages of
productivity tools, they also have obvious shortcomings and pose risks to users (such as Al-
generated content containing Al hallucinations or possible plagiarism in the produced content).
Whether or not using large language models or generative Al tools itself in the team’s work has
no impact on judges' evaluation; the judges seriously remind every team that if any Al tool
would be used, use it correctly, honestly, open and transparently.
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