KOREAN JOURNAL OF PACKAGING SCIENCE & TECHNOLOGY

Vol. 32, No. 1 7~15 (2026)

https:/ /doi.org/10.20909/kopast.2026.32.1.7

i X2 oI5 %
7|2 MEejA 75 fIst 0F
Aoy’ - gEE>
oS 1873907 Y £ 91903
2 ALATHAN DD

A Study on Building a Sustainable Packaging Ecosystem in Response

to the EU PPWR Regulation
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Abstract The European Union (EU) Packaging and Packaging Waste Regulation (PPWR) significantly impacts global
enterprises supplying products to the EU market. Requirements such as modifying packaging designs, securing recycled
materials, restructuring supply chains, and establishing labeling systems directly influence corporate cost structures and
competitive strategies. From a policy perspective, the PPWR holds significant importance as it functions not merely as
a waste management regulation, but as a comprehensive circular economy policy instrument encompassing the entire life-
cycle of production, consumption, and recycling. This study defines the EU PPWR as a prerequisite for market entry
rather than a simple environmental regulation, and examines strategies for establishing a Korean-model circular economy
in response. Specifically, it presents a practical roadmap for corporate action, including Design for Recycling (DfR),
securing Post-Consumer Recycled (PCR) materials, and introducing reuse systems. Furthermore, the study emphasizes
that preemptive technological innovation, supported by government agencies and grounded in collaboration among indus-
try, academia, and research institutions, is critically important for industrial survival and sustainable growth.

Keywords EU Packaging and Packaging Waste Regulation (PPWR), Design for Recycling (DfR), Circular economy,
Environmental regulation, Sustainable growth
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Table 1. PPWR key dates and milestones

EU PPWR #Z0| 2 K&
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Phase Date/Year

Key Events

1. Legal publication Jan. — Feb. 2025

- January: Publication in the EU Official Journal
- February: Official publication of the Regulation (Entry into Force)

- Preparation of internal company systems

2. Transition period ~ Aug. 2026 - Preparation for transition from existing Directive to new Regulation
. . - Full application of PPWR obligations
3. Full implementation |12 Aug. 2026 - December: Finalization of detailed calculation and verification methods
4. Infrastructure set-up | 2028 — 2029 - InFr.oductlo.n of harmonized EU labelling (separate collection, QR, etc.)
- Initial setting of reuse systems
- 5% Reduction of packaging waste (vs 2018)
5. First targets 2030 - Design for recycling: requirements applied to all packaging categories

- Recycled content: at least 10% obligation for plastic packaging
- Reuse: start of mandatory targets for beverage and transport packaging

- 10% Reduction of packaging waste (vs 2018)
6. Second targets 2035 - Separate collection: upgrade of collection and sorting systems
- Recycling performance: significant strengthening of performance criteria

- 15% Reduction of packaging waste (vs 2018)
7. Final targets 2040 - Recycled content: increase up to 65% maximum
- Reuse: establishment of closed-loop systems and full-scale reuse of packaging
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Table 2. Recyclability performance grade based on PPWR
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Grade Recyclability .by we.lght Market access / Time schedule
(per packaging unit)
Grade A Allowed without time limit from 1 Jan. 2030 onward.
> 95% recyclable . e
(Best Performance) Qualifies for the lowest Extended Producer Responsibility (EPR) fees
> 80% to . . ..
Grade B Allowed without time limit from 1 Jan. 2030 onward.
< 95% recyclable
Grade C > 70% to Allowed from 1 Jan. 2030, but only until 31 Dec. 2037; banned from 1 Jan. 2038.
(Minimum Standard) < 80% recyclable Manufacturers pay higher Extended Producer Responsibility (EPR) fees.
Grade D /. E < 70% recyclable Considered technically non-recyclable; banned from 1 Jan. 2030 (no market access).
(Non-Compliant)

*Note: All packaging placed on the EU market must achieve at least grade C (> 70%) from 2030, and at least grade B (> 80%)
from 2038, with detailed DfR criteria and grading methodology to be set by delegated acts by 1 January 2028.
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Table 3. Key inspection areas and audit checklists for EU PPWR compliance

11

Stage (Timeline)

Key Inspection Areas

Detailed Audit Checklists

Key Preparations & Action Plans

Phase 1: Foundation
Building (~ 2026)

Data Governance &
Status Diagnosis

1. Technical Documentation Availabil-
ity

* Are material, weight, and volume
data for all SKUs digitized?

* Do detailed Bill of Materials (BOM)
exist for each packaging component?

» ERP/PLM System Upgrade: Estab-
lish real-time data aggregation and
tracking systems.

* Cross-functional Task Force (TF):
Operate a response team involving
R&D, Procurement, QA, and Legal.

2. Regulatory Gap Analysis

* Does the current portfolio contain
any PWR-prohibited items (e.g., sin-
gle-use hotel toiletries)?

» What is the gap between the current
recyclability status and the 2030 tar-
get grades?

* Supply Chain Data Request: Notify
suppliers of the obligation to provide
PPWR-related data.

» Check if it applies to your product/
service

Phase 2: Early Imple-
mentation (2027 ~)

Hazardous Substances &
Optimization

1. Verification of Substances of Con-
cern

* Are certificates (e.g., RoOHS/REACH)
secured to prove the absence of
restricted substances like PFAS in
food contact materials?

» Material Substitution: Adopt PFAS-
free coatings and alternative eco-
friendly materials.

2. Minimization & Empty Space Ratio

* Is the empty space ratio maintained
at <40%?

* Have unnecessary layers (e.g., dou-
ble packaging) been eliminated?

e Design Renewal: Implement "On-
demand packaging" (right-sizing) to
minimize void space.

3. Harmonized Labeling

* Are EU-standard sorting labels and
material identification QR codes
applied?

» Labeling Standardization: Establish
labeling guidelines tailored for spe-
cific export countries and EU stan-
dards.

Phase 3: Core Compli-
ance (2030 ~)

Design for Recycling
(DfR) & PCR Mandates

1. Recyclability Performance Grade

» Has the packaging achieved at least
‘Grade C’ (>70% recyclability) based
on DfR assessment?

* Has the structure been converted
from multi-material to mono-mate-
rial?

* Full Eco-design Adoption: Prioritize
recyclability from the initial design
phase.

» Securing PCR Supply Chain: Sign
long-term Off-take Agreements with
high-quality PCR suppliers.

2. PCR Content Compliance

» Are the PCR targets met (e.g., 30%
for beverage bottles, 35% for oth-
ers)?

* Are quality and safety certifications
(e.g., Food-grade) for the used PCR
secured?

* Third-party Certification: Obtain inter-
nationally recognized -certifications
(e.g., RecyClass) to prove perfor-
mance grades.

Phase 4: System
Advancement (2040 ~)

Reuse Systems &
Circular Ecosystem

1. Achievement of Reuse Targets

» Are the reuse targets for transport
packaging and specific consumer
goods met?

* Reuse Infrastructure: Invest in Reverse
Logistics for collection, washing,
and redistribution.

» Chemical Recycling: Expand tech-
nologies to recycle materials that are
difficult to process mechanically.

2. Closed-loop Verification

* Is there traceable data on the recov-
ery rate and the actual input ratio
into recycling processes?

* Digital Product Passport (DPP):
Ensure full transparency of lifecycle
information.
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