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Throughout the last decade, the focus on plastic waste, particularly on packaging waste, has
intensified, and this is reflected in an optimized system for collecting, sorting, and the recycling of
these streams. "2 This has resulted in the increase of recycling rates for plastic packaging waste,
which increased from 39% to 60% over a period of 10 years, between 2013 and 2023, in Belgium.
However, a considerable amount of hon-packaging plastics, particularly those made of polyolefins
which are used for construction, industrial applications, woven goods, and durable goods, are
structurally under-recycled, herein referred to as "lost polyolefins". These are often not separately
collected, and are also poorly represented in aggregated waste statistics. In the waste streams,
energy recovery is the most important, with an average of only 15% being recycled, while 85% is
focused on energy recovery.® As highlighted in the recent material flow analyses conducted in
Europe, the polymer-resolved approach is crucial in detecting the hidden gaps in the circular
economy.*®

This submission targets lost polyolefins as a priority case within the Map4Plastics project. The aim
is to target and quantify polyolefin streams (mainly PP and PE) that are actually lost from present
recycling routes in Flanders (i.e., non-plastic packaging waste). Instead of just using aggregated
waste generation data, the method uses an application-level material flow analysis (MFA) approach
to systematically target polyolefin waste streams with high potential. By integrating trade data (CN
codes), domestic production statistics (Prodcom), sector-specific waste data, and stakeholder
input, the study reconstructs material flows from specific product groups to their waste
management routes as shown in Figure 1. This bottom-up reconciliation allows for a much higher
resolution than the usual waste reporting, which typically groups plastics into broad categories and
lacks application-specific data. By correlating application-level material inflows with waste
generation estimates and current treatment practices, it is possible to systematically target specific
product-waste pairs where substantial circular economy benefits can be realized.

Particular attention is given to applications such as construction materials, industrial films,
woven polypropylene materials, and rigid durable consumer products, for which the collection,
sorting, and recycling infrastructure is less developed. These materials are often technically
recyclable but structurally under-recovered due to dispersion, contamination, or the absence of
specific aggregation channels. By singling out and quantifying individual polyolefin applications, the
study pinpoints specific product groups for which recycling performance can be improved. Instead
of considering plastics as a generic waste material, the method identifies which applications are
structurally under-recovered and therefore have the highest potential for improvement through
circularization. The short-listed priority applications are then analyzed through targeted waste
characterization studies to evaluate composition, contamination, collection patterns, and current
treatment practices. This allows the identification of technical and systemic recycling hurdles. A



structured assessment framework is then used to evaluate possible product-waste-technology
matches, translating the detailed flow mapping into practical and actionable circular economy
strategies for the Flemish region.
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Figure 1. Conceptual framework for the material flow analysis of non-packaging polyolefins. The
proposed application-level approach combines CN and Prodcom codes with polymer attribution
(PP/PE), followed by flow reconstruction and mass balance reconciliation.
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