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Abstract

his project, "Constructing a Net Zero Emission Circular Economy Model
for Marine Debris," aims to respond to Taiwan's goal of achieving net zero
carbon emissions by 2050. It seeks to reduce the extraction of plastic raw
materials in daily life by utilizing processed marine debris to produce recycled
plastic materials, thereby achieving certain carbon reduction benefits. Therefore,
this project plans to complete the relevant draft specifications for the "Friendly
Ocean Label" for more comprehensive label management principles. It will
provide education and training for the” Marine Debris Recycling Coaliation” to
establish carbon emission baselines through carbon footprint verification, guide
the carbon footprint verification of products, analyze the differences between
resource recovery and fuel recovery of marine debris, and preliminarily explore
and formulate a circular economy model for net zero emissions from marine
debris .. Subsequently, an electronic manual on the application of marine debris
provided to the” Marine Debris Recycling Coaliation” members as reference

material to expand marine debris applications.

To commercialize marine debris recycled materials and reduce the impact
of harmful chemical substances on the marine environment, a total of 2 domestic
labeling systems and 7 international verification systems were collected
regarding marine debris recycling and reuse verification systems. In addition to
the marine debris traceability and recycling product label issued by Taiwan
ministry of environment, the others are issued by third-party certifications and
associations. The verification of marine debris or recycled materials should
include at least 1% or more. Additionally, friendly ocean labels issued by Hawaii
and North Carolina in the United States were collected, as well as regulations in
Mexico, Palau, and Thailand that prohibit harmful ingredients like
benzophenone and octinoxate in cosmetics. These are included in the definition
of Taiwan's friendly ocean label. The promotion of the "Friendly Ocean Label"
combines international experience with domestic conditions, aligning with

global emphasis on marine protection.

To assist the members of : Marine Debris Recycling Coalition” in
understanding their products and organizational carbon emissions and to respond

to the national goal of net zero carbon emissions by 2030, an educational training




event was held. The training focused on international carbon management trends,
product carbon footprint verification techniques, carbon reduction
methodologies, and marine debris carbon reduction applications. This enhanced
participants' understanding of carbon emission management and provided
practical operational guidance. The event introduced specific measures taken by
various governments regarding carbon emission management and reduction
policies through discussions on international carbon management trends. By
analyzing international case studies and sharing practical experiences, it
demonstrated how other industries implement carbon reduction actions,
providing assistance to help participants optimize their business models and
strategies. The recycling operators expressed a high demand for relevant carbon
footprint verification training and knowledge, as understanding their carbon
emissions is essential for coordinating carbon reduction actions with brand

oOwners.

The carbon emission assessment covered 10 types of marine debris
products, divided into 3 types of marine debris recycled materials and 7 types of
marine debris recycled products. The assessment found that the product with the
highest carbon emissions was the marine debris recycled board children's
learning desk and chair, with carbon emissions reaching 18.48 kgCO2e/kg. The
main reason is that this product undergoes multiple steps, including recycling,
processing, and reuse, leading to a complex manufacturing process and high
energy consumption. In contrast, the product with the lowest carbon emissions
was the marine debris recycled buoy particles, with only 0.53 kgCO2e/kg due to
its simpler manufacturing process and lower energy usage. Based on the
assessment results, multiple carbon reduction recommendations have been
provided to the assisted manufacturers, including improving equipment energy
efficiency and extrusion machine energy efficiency, with the expectation that
technological improvements will reduce energy consumption during

manufacturing and further decrease carbon emissions.

After investigating the resource recovery and fuel recovery aspects of
marine debris, it was found that resource recovery is hindered by the immaturity
of economies of scale and market economics, along with high recycling and
processing costs. marine debris and seabed waste must accumulate to a certain

volume to be transported, and the high transportation costs rely on government
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subsidies due to distance between marine debris collection area to recycling
facilities. The fuel recovery aspect envisions converting marine debris into SRF
(Solid Recovered Fuel) particles for subsequent use in renewable energy supply.
However, the presence of chlorides in marine debris can cause boiler fouling and

damage equipment, necessitating maintenance.

In the simulation of a circular economy of marine debris research.
Comparing the carbon emissions of the production of recycled materials from
marine waste such as fishing nets, styrofoam and PET bottles with those of virgin
materials, the results show that as the proportion of recycled materials added
increases, the extent of carbon emission reduction also increases accordingly.
Resource recovery is currently the best way to deal with marine waste, and its

carbon emissions are lower than fuel recovery.

Assisting the marine debris recycling collation members to reduce the
carbon reduction anxiety caused by net zero, and an electronic manual has been
produced which including international carbon reduction trends, marine debris
recycling supply chain technology, industry greenhouse gas inventory system,
product carbon footprint and low-carbon design introduction, as well as marine
debris examples of application of waste and recycled materials, etc. In addition,
it is in line with future development trends and provides carbon reduction cases
for the marine waste supply chain, which will help the Marine Waste Recycling

Alliance move towards the goal of net zero carbon reduction.

Key Words: Marine Debris, Product Carbon Footprint Verification, Net Zero
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2.9 B RIL 0.00E+00 0.0%
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& A w] T 0.10 0.5%
|2+ 5.02 27.2%
i R 13.45 72.8%
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