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Annex I
OVERALL CONCLUSIONS OF THE 2024 TEAP REPORT ON
LIFE-CYCLE REFRIGERANT MANAGEMENT
Overall conclusions’
1. Responsible refrigerant management is critical to minimize refrigerant emissions, alongside

phasing out ODS and phasing down HFCs in increasingly energy efficient refrigeration, air-conditioning
and heat pump (RACHP) equipment.

2. Life-cycle refrigerant management (LRM) can increase available refrigerant supply, especially for
servicing-only parties that have less flexibility in their approach to phasing out or phasing down refrigerant
consumption. Effective leakage prevention and refrigerant reuse provide additional tools to reduce the
production and consumption, which can assist with Montreal Protocol compliance.

3. In the long term, the Kigali Amendment will facilitate a phase-down of high-GWP HFC
refrigerants. However, in the near and medium term there may be a build-up of HFCs in banks in Article 5
parties (both in RACHP equipment and HFCs for servicing) due to the overall rise in cooling demand in
advance of the technology transfer to lower-GWP alternatives. The phase-down regimes in some Article 5
parties will ensure a continued market for HFC refrigerants for new RACHP equipment and for servicing.
As a result, inexpensive new HFCs may be available in Article 5 parties, and HFC banks will inevitably
build up.

4, LRM strategies can help minimize refrigerant emissions and make refrigerant available through
reuse, especially for Article 5 parties. LRM can include refrigerant venting prohibitions, leak prevention
strategies, and establishing the reverse supply chain? and infrastructure to maximize refrigerant recovery,
prior to recycling, reclamation and destruction as appropriate.

5. In many Article 5 parties, the HFC consumption and production phase-down schedules started from
2024, with some others starting in 2028. If phase-down of HFCs creates a shortage of refrigerant and leads
to price increases, then refrigerant recovery may increase. However, if supply of newly produced refrigerant
remains plentiful, other policy and economic measures may be required to incentivize effective recovery.

!'Ibid., pages 5-6. The report’s key findings are summarized in pages 2-5 of the report.
2 The logistic process of returning recovered refrigerant for the purpose of recycling, reclamation or destruction.
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KEY TAKEAWAYS FROM THE WORKSHOP ON LIFE-CYCLE REFRIGERANT
MANAGEMENT CONVENED PURSUANT TO DECISION XXXV/11

Introduction to life-cycle refrigerant management and country experiences

1. During the workshop, countries shared diverse approaches to implementing life-cycle refrigerant
management (LRM) practices. Some emphasized strict documentation and compliance through tracking,
monitoring, and reporting across the value chain, supported by stakeholder engagement and media coverage
to foster a culture of accountability. Others highlighted collaboration between governments and industries
to balance oversight with industry-driven initiatives. Several countries integrated LRM into broader
environmental efforts, such as e-waste management via extended producer responsibility (EPR) schemes
and nationally determined contributions. One approach focused on encouraging industry-led initiatives that
go beyond regulatory compliance, promoting proactive environmental stewardship.

Technical aspects of life-cycle refrigerant management

Leak prevention

2. Key challenges in preventing refrigerant leaks include equipment degradation combined with
limited access to appropriate alternative technologies, particularly in high-ambient-temperature countries;
insufficient technician training and certification and servicing tools; and low consumer awareness on the
importance of equipment maintenance. Proposed solutions to reduce leaks included enhancing technician
training, updating standards, promoting consumer education on preventive maintenance, ensuring proper
equipment installation, implementing predictive leak-detection systems, adopting electronic logbooks, and
retrofitting older equipment with proper leak detection tools. Collaboration with manufacturers and
international organizations was emphasized to improve training and infrastructure.

Recovery, recycling and reclamation

3. Key challenges in this area include the high costs and infrastructure challenges associated with
refrigerant recovery, recycling, and reclamation, especially in low-volume-consuming countries,
difficulties in maintaining refrigerant purity, the increasing use of refrigerant blends, and regulatory
ambiguities between reused and waste refrigerants as defined under the Montreal Protocol and the Basel
Convention. Proposed solutions included conducting inventories of refrigerant banks, establishing policy
frameworks with incentives for recovery, and engaging stakeholders to develop tailored approaches.
Building reverse supply chains,' regional laboratories, and public-private partnerships were proposed to
enhance access to facilities and expertise.

Destruction of refrigerants

4. Challenges for environmentally sound destruction of refrigerants include financial constraints,
inadequate infrastructure, limited access to advanced technologies, the need to upgrade existing facilities
for refrigerant destruction, and regulatory hurdles, particularly those related to transboundary movement
under the Basel Convention. Proposed solutions included regional collaboration to share resources and
facilities, using cost-effective technologies like cement kilns, and exploring innovative small-scale
destruction methods. Assessing current infrastructure, establishing clear transport guidelines, building
institutional capacity, and creating financial mechanisms such as carbon credits and recovery levies were
recommended to support sustainable refrigerant destruction.

! The logistic process of returning recovered refrigerant for the purpose of recycling, reclamation or destruction.
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Dealing with equipment

5. Key challenges for the management of used and waste refrigerant-containing equipment in
Article 5 countries include insufficient infrastructure, high costs, and inconsistent regulations regarding
definitions of used versus waste equipment. Recycling chain sustainability is also hindered by difficulties
reintegrating materials like plastics and foams. Solutions emphasized regional collaboration for shared
recycling facilities and expertise, implementing EPR schemes tailored to national contexts, and improving
data collection and reverse logistics chains. Inventory projects funded by the Multilateral Fund and global
guidance documents, such as the one being prepared by the Basel Convention, were seen as valuable tools
for aligning national efforts and improving end-of-life equipment management.

Financing life-cycle refrigerant management

6. The financial challenges and opportunities for scaling up LRM management identified included the
high capital and operational costs of infrastructure and technologies, lack of expertise, and lack of scale in
smaller countries. The absence of sustainable business models and long-term financing mechanisms further
hinders progress, with existing support from the Multilateral Fund for foundational activities such as
support for leak prevention and the servicing sector being insufficient for large-scale LRM implementation.

7. Experts emphasized the need for diverse financing strategies such as EPR, carbon credits, and
public-private partnerships. Successful examples, such as tax and refund systems applied by some
countries, were highlighted as potential models to incentivize the recovery and destruction of refrigerants.
Effective financing requires robust data collection on refrigerants, operational costs and financial needs;
strong regulatory frameworks that define stakeholders’ roles and ensure transparency and accountability;
private sector engagement; and circular business models adaptable to market changes and regulator shifts.
It was stressed that LRM should be viewed as a strategic investment with the potential for transformative
environmental and economic benefits.

Closing remarks and wrap-up

8. Key takeaways shared by participants in the final session of the workshop included the need for
financial support, including from the Multilateral Fund, to initiate LRM, with incentives for recovery and
reclamation seen as essential for sustainability; importance of conducting inventories and assessments to
inform data-driven policy design; need for collaboration across national and international stakeholders; and
need for technician training and certification and institutional capacity-building. There was also broad
recognition that no one-size-fits-all solution exists; strategies must be tailored to national contexts.
Participants’ feedback reflected a sense of urgency, encouraging countries to begin implementing measures
immediately, even if incrementally. Finally, the need for a holistic approach that integrates both ozone and
climate considerations was acknowledged.



UNEP/OzL.Pro/ExCom/97/87
Annex II1

Annex III

REQUESTED INFORMATION ON THE STATUS OF IMPLEMENTATION
OF PROJECTS UNDER DECISION 91/66

General

9. Project status: Confirmation that the projects will be completed by the date of completion specified in
decision 91/66(c)(iv). Should on an exceptional basis an extension be required, please indicate the reasons
for the delay and the proposed revised date of completion.

10. Preliminary inventory results: Approximate quantity of identified used and unwanted controlled
substances that have been collected and/or stockpiled (in metric tonnes (mt)). Ideally provide this quantity
by controlled substance.

11. Inventory maintenance mechanisms: Whether the country has a mechanism in place to
maintain/update the inventory of used and unwanted controlled substances after the date of completion of
the project (yes/no).

12. Supporting regulations for refrigerant management: Whether the country implements any of the
measures listed in table A below to support effective refrigerant management. If so, please indicate such in
the table.

13. Technicians’ capability for refrigerant management: Existence of an operational competency-based
refrigeration and air-conditioning (RAC) technician certification scheme (yes/no). If yes, kindly clarify if
the scheme is mandatory.

Refrigerant management infrastructure

14. Whether the country implements a recovery and recycling scheme (yes/no). If yes:

(a) Please identify the controlled substances (e.g., CFC-12, HCFC-22, HFC-134a, R-410A,
etc.) reused; and

(b) Please provide the approximate quantity of controlled substances reused (in mt), ideally by
controlled substance (ideally, annually, but can be cumulative if that is not available).

15. Whether there is an operating reclamation centre in the country (yes/no). If yes, please provide:
(a) The number of reclamation centres;
(b) Controlled substances the centre(s) is(are) capable of reclaiming; and
(©) If available, the approximate quantity of controlled substances reclaimed (in mt), ideally

by controlled substance (ideally, annually, but can be cumulative if that is not available).

16. Whether there are mechanisms/testing facilities in place to check the identity of refrigerants and, if
so, also their quality/purity.

17. Whether the country has facilities to collect and dismantle end-of-life appliances and/or e-waste
for material (including refrigerant) recycling and disposal (yes/no).

18. Whether there is a facility capable of destroying controlled substances in the country (yes/no). If
yes:



UNEP/OzL.Pro/ExCom/97/87

Annex III
(a) Please clarify whether the facility/facilities use a technology approved by the parties for
the destruction of the controlled substances identified in paragraph 2, preliminary
inventory results;
(b) Please provide the number of facilities, and what type (e.g., cement kiln, rotary kiln, plasma
arc, etc.);
(©) Whether the facility/facilities are operational and, if so, the quantity of controlled
substances destroyed (in mt), ideally by controlled substance; and
(d) Whether the facility/facilities also destroy other substances (e.g., persistent organic
pollutants, hazardous waste, etc.) and, if so, what.
19. Whether the country has ever exported used and unwanted controlled substances for destruction to

another country (yes/no).

20. Whether the country has ever imported used and unwanted controlled substances for destruction
from another country (yes/no).

21. Other relevant information, if available:
(a) Any key lessons from the implementation of the project;
(b) Identified key challenges to the implementation of the plan for the collection, transport and
disposal of used or unwanted controlled substances;
(©) Whether there are ongoing or planned initiatives (e.g., national plans, pilot projects,
partnerships) related to refrigerant inventories or destruction; and
(d) Any other issues the agency would like to bring to the Secretariat’s attention.

Table A. Possible measures to support effective refrigerant management

Measure

Yes/No Comments

Regulation requiring recovery of controlled substances during the servicing
of RAC equipment

Prohibition on venting of controlled substances during installation, servicing
and decommissioning of RAC equipment (including establishing penalties
for contraventions to the prohibition)

refrigerant)

Regulation requiring leak checking for larger equipment (e.g., above 3 kg of

Record-keeping practices (e.g., logbooks and equipment logbooks for
systems above certain charge)

Mandatory recovery of controlled substances from containers and equipment
at their end-of life

Regulations and procedures relating to import of recovered refrigerants (to
ensure refrigerants declared as recovered are not virgin)

Prohibition on disposable cylinders

Extended producer/distributor responsibility or similar regulations ensuring
proper collection, recycling and disposal of equipment and its components
(including refrigerant) at end-of-life

Any other relevant regulation (e.g., waste management requirements,
hazardous waste classification, etc.)
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