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ANNEX 111
LESSONS FROM THE PHASE-OUT OF CFCs
Regulatory and policy framework (including customs training)
1. The establishment and implementation of licensing systems®, accompanied by quota systems and

other ODS control regulations were instrumental in the phase-out of CFCs, especially in the refrigeration
servicing sector. While there were CFC reductions expected from training projects, refrigerant recovery,
recycle and reclaim projects, and the retirement of older CFC-based equipment, they were difficult to
quantify and assumed to be low during the first years of the TPMPs and NPPs before technicians had
received training and equipment. This left the appropriate establishment and application of regulations to
limit annual CFC imports to the maximum allowed values by the Montreal Protocol, as the most
immediate and certain way to ensure compliance with the annual CFC consumption targets. The technical
assistance in form of training in good practices in refrigeration, customs training, recovery, recycling and
reclamation, retrofits and replacement of equipment, interacted with the set of regulations in helping the
consumer sectors to conserve CFCs and encourage the replacement of CFC-based equipment when
economic and technical conditions were appropriate, with the ultimate goal of reducing the demand for
new CFCs.

2. In recognizing the importance of regulations the Executive Committee established the existence
of a licensing system at least in draft form as a prerequisite for customs training, recovery and recycling
and retrofits projects. At its 48" meeting the Executive Committee, based on the evaluation of customs
officers training and licensing systems projects, reminded Article 5 countries to establish licensing
systems for imports and exports of all ODS including HCFCs, and recommended inter alia introducing
regulations regarding a ban on ODS sales to non-licensed companies, restrictions on the import of
ODS-based refrigeration and air-conditioning equipment, and developing electronic licensing systems. At
its 49" meeting the Executive Committee recommended National Ozone Units (NOUSs) in planning and
implementing RMPs and TPMPs updating and complementing ODS-related legislation where additional
legal measures were needed and further specification of enforcement mechanisms had been identified,
including, for example banning the import and export of CFC-based second-hand refrigeration
equipment; mandatory certification of technicians performing professional activities in refrigeration
servicing; specification of a system of sanctions in cases of violation of legal regulations; improvement of
the mechanisms for import and export quota allocations under the licensing system and the monitoring of
their actual use; and enhancement of cooperation between the NOU and the customs authorities.

3. In phasing-out HCFCs, the HCFC licensing and quota systems were established as a pre-requisite
for accessing funds under the HPMPs (decision 54/39 and 63/17 respectively). Article 5 countries are
currently considering additional regulatory measures to support the phase-out of HCFCs. The UNEP
publication “HCFC policy and legislative options” provides a comprehensive analysis of legislative and
regulatory options that could be considered in designing and implementing various stages of HPMPs. For
example, measures related to monitoring and control trade that could minimize adverse impact on climate
include®, inter alia:

@ Mandatory reporting by HCFC importers and exporters in order to monitor the actual use
of the licenses issued and ensure the effectiveness of the licensing system. It would allow
comparing the customs data with actual data from the importers/exporters helping verify
compliance with consumption targets, ensure a better identification of blends (a common
issue in HPMPs submitted), and identify potential illegal shipments through

® Article 4b of the Montreal Protocol requests all Parties to establish and implement a system for licensing the
import and export of new, used, recycled and reclaimed controlled substances in Annexes A, B, C and E.
® HCFC Policy and Legislative Options, A guide for Developing Countries, UNEP, 2010.
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(b)

(©)

(d)

(€)

discrepancies among the two sets of data in benefit of the importers/exporters. Linking
the annual reporting to the issuance of licenses for the next year would give enough
incentive to report. This will also revert in more reliable data reported to the Ozone
Secretariat;

Ban on “non-refillable” (disposable) HCFC containers. It has been implemented in
Australia, Canada, the European Union and it is proposed in the HPMP of Saudi Arabia.
This measure can assist in a faster phase-out of HCFCs as it will make the illegal trade
more difficult, as it is much easier to counterfeit small cylinders than larger ones. In
addition, HCFC emissions from almost empty non-refillable containers will be avoided.
It will represent additional effort and cost for dealers and servicing companies that will
need to re-package the HCFC form big cylinders to smaller ones, but the price of import
in larger cylinders or tanks will be smaller. This measure could be extended to a ban of
non-refillable cylinders containing alternatives to close the possibility of illegal trade by
mislabelling HCFC cylinders as HFCs. UNEP’s feedback from the field indicates that
this measure might be possible in some places but more difficult to implement in some
regions where most cylinders used are non-refillable and the volumes managed are small.
Capacity for local filling would be required and this may require certain volume of
operations to be sustainable. It may also increase the price of HCFC, which in some cases
may stimulate illegal trade;

Restrictions on imports/placing on the market of products and equipment containing or
relying on HCFCs. Several Article 5 countries have proposed in their HPMPs the ban on
imports of HCFC-141b and equipment/products containing HCFC-141b to support the
total phase out in the foam manufacturing sector. Others have also included a ban on
imports of all HCFC-based equipment at some point during the implementation of stage |
of the HPMPs. Given the scenario of technology maturity and availability it is important
to keep into consideration the timing and the modalities of these controls, as they would
influence the selection of technologies phased in to replace HCFCs. There are options
that could provide more flexibility while the scenario of alternatives continues evolving,
for example a gradual ban by type of equipment, or an extension of the HCFC licensing
system to also cover HCFC-based equipment, which would represent more burden to the
authorities but would also allow them to monitor and control the flow of products and
equipment relying on HCFC to determine future needs of refrigerant for servicing;

Fees for HCFC imports provide disincentives for using expensive HCFCs and incentives
for using alternatives, therefore it should be considered to extend the fees to high-GWP
alternatives. It also improve recovery rates and would collect resources to help fund cost
related to ODS phase-out. This measure is being implemented in Australia, Denmark,
Norway and other countries. Mauritius also introduced in 2000 zero duty import in
ODS-free alternatives and non-ODS equipment, and 30 per cent duties in ODS including
HCFC-22. In order to minimize adverse climate impact this measure should be carefully
designed to ensure that there are low-GWP alternatives to replace the HCFC-22 and
through the measure they will become more competitive, otherwise it could revert on an
incentive to increase high GWP alternatives; and

Extending the licensing system to include the most commonly used refrigerants in the
country, namely HFCs and HFC-based mixtures, hydrocarbons (HC-290 and HC-600A),
would allow the country to simultaneously achieve ozone and climate benefits as it would
limit the use of HFCs, allow a better monitoring and influence on the introduction of
alternatives, and reduce the possibility of illegal import of HCFC labelled as HFC. Other
monitoring and control trade considered in the study include requirement for proof of
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origin for HCFC shipments, electronically operated licensing system and permits for each
HCFC shipment.

4. Options related to restrictions on use of HCFCs include inter alia:

(@)

(b)

HCFC use bans (weather starting by the HCFC with the highest ODP or by the most
emissive uses like flushing) would have an effect in the demand for HCFC allowing a
well-controlled HCFC phase-out minimizing the impact on particular subsectors. Several
Acrticle 5 countries included the ban in the use of HCFC-141b in flushing in stage I; and

Ban on new HCFC installations would promote the introduction of non-HCFC
technologies and facilitate the HCFC phase out. It would not stop the use of HCFC in
existing installations but would reduce demand for HCFC on new installations and avoid
future demand for HCFC to serve them. It would also help prevent the dumping of
obsolete HCFC equipment. It could be complemented by incentives and financial support
for building new installations based on alternatives and disincentives through taxes. It
should be accompanied by the promotion of low-GWP alternatives and its promulgation
should take into account the availability of these technologies.

5. UNEP is assisting several countries in introducing standards and codes on installation, servicing,
design, emission reductions, and records keeping for importers, dealers and servicing companies. Some
options related to record keeping include:

(@)

(b)

Mandatory HCFC logbooks. They could include HCFC importers, exporters and dealers,
and HCFC users, and could be complemented with reporting obligation. They could help
monitor how legislation is being followed and allow for effective monitoring of HCFCs
flow and quantities recovered, recycled and reclaimed; and

Mandatory HCFC equipment logbooks. Their contribution to minimize adverse climate
impact is substantial as they provide data on HCFC emissions that can help verify
compliance with obligations related to HCFC recovery and related leak checking. They
facilitate actual calculation of emissions (or annual leakage rate) per type of equipment.
The system would require decisions on minimum size and type of equipment to be
included and the creation of a National Register of Equipment and a system to report
data. Record keeping for equipment containing 3 kg or more of HCFC is mandatory in
European Union, and in India all users of ODS, including owners of HCFC equipment
must register, but there is no obligation of record keeping or reporting data. According to
UNEP’s experience record keeping can be introduced initially in large and medium size
companies. In small will be more difficult, but many individual technicians will try to
comply with the requirements to join medium and large companies. In the long term
many small will follow medium and large standards.

6. Limited enforcement capacity is a deterrent in many countries when it comes to establishing a
more comprehensive set of policies to control HCFCs. Countries have been successful in enforcing trade
measures with the assistance of customs departments. However, enforcing emission control measures and
those directly related to the operation of the servicing sector in the field is another issue that merits further

consideration.

Training in good practices in refrigeration

7. Guidelines on training in good practices in refrigeration were approved at the 23™ Executive
Committee meeting (decision 23/48) and several evaluations compiled important lessons learned on this
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activity. Training in good refrigeration practices has been provided to practically all Article 5 countries’.
Many of them were implemented in cooperation with training institutes and/or included technicians’
certification schemes.

8. Although no quantifiable information exists on the final impact in terms of reduction of CFC
consumption attributable to technical training, Multilateral Fund evaluations have concluded that the
introduction of good practices in refrigeration servicing is an important factor in reducing CFC emissions
into the atmosphere®. Some of the qualitative outcomes from the training programmes include increased
awareness in the sector on conservation, preventive maintenance and knowledge of substitute
technologies, and incorporation of knowledge gained into their regular training-centre courses. Some
punctual quantitative evidence is available, but is difficult to extrapolate. For instance, recent feedback
from the case study undertaken as part of the multi-year agreement (MY A) evaluation in India indicates
that all servicing workshops visited confirmed a permanent change in their servicing practices after the
training course due to a favourable reaction by their clientele, achieving between 10 and 40 per cent
reductions in their refrigerant consumption.

9. One of the lessons learned from the implemented projects is that the training should become
sustainable in order to contribute to a permanent change of behaviour after the project is completed. The
evaluation of RMPs in 2003 indicated that training had already covered between 30 to 70 per cent of the
technicians in registered workshops and informal technicians in some cases, and that training was already
a self-sustaining process, as local trainers were trained and the training modules incorporated into the
curricula of the refrigeration courses of Technical Colleges. The TPMP evaluation in 2009 reported that
in most of the eight countries visited, refrigeration training modules had been incorporated in the
curriculums of technical schools and vocational training courses, or respective agreements with
universities and other technical canters had been established to prepare training material and to organize
courses for refrigeration technicians, ensuring the sustainability.

10. Recommendations from past evaluations also included that certification systems for successfully
participating in training programmes should be supported through regulations in the country, or even
considering mandatory certification of technicians performing professional activities in refrigeration
servicing. Many countries complemented the training with technicians’ certifications schemes. The
understanding and scope of certification schemes vary from country to country from the issuance of a
certificate by the NOU to each participant in the training in good practices, to the establishment of a
scheme supported by technical norms to provide different levels of certification by a third body upon the
approval of technical tests. While the ultimate goal in many countries appears to be making good
servicing practices mandatory for all refrigeration technicians through a certification scheme, UNDP and
UNEP indicated that NOUs faced challenges to make certification compulsory as often this decision goes
beyond their domain (i.e., is an issue related to the ministries of education and/or labour). This difficulty
has been overcome in some countries, but not in all. UNEP has explored alternative ways to tackle the
issue, environmental certificate issued by the environmental authorities is currently being tested in Iraq,
this certificate would be comparable to the one issued by the United States Environmental Protection
Agency, as it is issued by the environmental authorities.

11. There also seems to be evidence supporting the idea that the technician’s certification schemes
could be further developed and combined with regulations on record keeping. Several concrete examples
discussed in UNEP regional network meetings demonstrate how comprehensive strategies combining
training, certification schemes and regulations have achieved measureable results on leakage reduction.

" The inventory of projects approved includes more than 450 entries for around US $45 million covering training of
technicians, be it through individual projects, as part of RMPs or as tranches related to TPMPs, NPPs and HPMPs.
® Final report on the evaluation of the implementation of RMPs (UNEP/OzL.Pro/ExCom/41/7)
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12. One of them is the certification scheme in Hungary, managed by the refrigeration association,
which provides different categories of certification to personnel and companies, according to their level of
knowledge, and also registers stakeholders. Under this scheme, non-certified technicians or companies
cannot buy refrigerant in the market. The system is enforced by around 30 inspectors in 11 authorities that
receive periodic training. In Poland, the certification is handled by the State Office of technical inspection
and is complemented by a registry system with reporting obligations to entities importing, exporting,
using, recovering, recycling, reclaiming or destroying ODS refrigerant. The system is supported by
penalties for intentional venting of ODS, one reclamation centre and one destruction facility.

13. The work with refrigeration associations has been reported as positive. The evaluation on training
programmes® recommends that consideration should be given to strengthening of associations and
involving them more closely in project implementation. Evaluation on TPMPs found that cooperation
with RAC associations is important, most countries have one that covers up to 80 per cent of the
population. Sometimes it is an entrepreneurs’ association, but it is a private or a private/public body that
groups the key stakeholders, technicians, importers, distributors, among others®. An efficient and
operational public-private partnership forum was instrumental in achieving CFC phase out™’.

Refrigerant conservation (recovery, recycling and reclaiming):

14. Implementation of CFC recovery and recycling (R&R) schemes faced a number of issues that
prevented them from achieving proper refrigerant conservation and adequate measurement of emissions
reductions. These issues included: low CFC prices that prevailed during most of the period of CFC phase-
out; lack of regulations to prohibit purposeful emissions of ODS as well as lack of awareness among
technician and end-user; high costs of R&R equipment and lack of supplies (e.g., filters) on local markets;
weight of equipment, lack of a proper monitoring and reporting systems; and difficulty structuring
incentives to ensure that recovered refrigerants was taken to recycling centres and back, especially if the
price of the recycled refrigerant was low".

15. Several Executive Committee decisions™® requested not commence R&R projects until incentives
or regulatory measures were put in place in order to ensure their sustainability and other prerequisites for
success addressing the issues above were in place. The RMP evaluation'* observed that R&R was better
in larger installations, recovered gas was rarely brought to recycling centers, and lighter oil-less
equipment with capacity to recover also HCFC-22 was preferred. The evaluation gave recommendations
on more pre-requisites for R&R subsequently reflected in decision 41/100. The decision, subsequently
reiterated in decision 49/6, requested Article 5 countries and bilateral and implementing agencies to
consider concentrating recovery and reuse of CFC on large-size commercial and industrial installations
and mobile air conditioner (MAC) sectors, if significant numbers of CFC-12 based systems still exist and
the availability of CFC is strongly reduced by the adoption of effective import control measures. It also
requested becoming more selective in providing new recovery, and in particular recycling equipment, by
establishing during project preparation a sounder estimate of the likely demand for recovery and recycling
equipment; delivering equipment to the country only against firm orders and with significant cost
participation by the workshops for equipment provided, using locally-assembled machines to the extent
possible; procuring, delivering and distributing equipment in several stages, after reviewing the utilization
of equipment delivered and verifying further demand; and ensuring that adequate follow-up service and
information are available to keep the recovery and recycling equipment in service. It also recommended
monitoring the use of equipment and knowledge acquired by the beneficiaries, on an ongoing basis.

® UNEP/OzL.Pro/ExCom/31/20.

10 UNEP/OzL.Pro/ExCom/58/8.

11 UNEP/OzL.Pro/ExCom/58/8.

12 UNEP/OzL.Pro/ExCom/31/18.

13 Decisions 22/24 and 38/38 among others.
4 UNEP/OzL.Pro/ExCom/41/7.
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16. The TPMP evaluation reported that some countries replaced their R&R projects by the
distribution of tools to technicians in their TPMPs and others submitted substantially modified R&R
projects based on the lessons learned reflected in decisions 41/100 and 49/6. Allowing the procurement of
R&R equipment that could operate with other substances had positive results as it has been historically
reported more recovery of HCFC-22 than CFC-12. However, NOUSs still had difficulties in receiving the
information from beneficiaries despite contractual commitments to report data R&R of refrigerant.

17. Feedback provided by the implementing agencies on the implementation of the HPMPs indicates
that there are some factors that can enhance the effectiveness of recovery, recycling and reclaiming,
subsequently reducing HCFC emissions.

UNDP identified as major shortcomings in previous recovery/recycling/reclamation projects the absence
of a counterpart stake or ownership from the recipients, the absence of a commercial incentive for
recovery/recycling or reclamation of CFCs); inadequate size and definition of ownership of reclamation
facilities, inadequate logistics for managing the flow of recovered CFCs from technicians to the
reclamation facilities and the absence of standards or certification of recycled and reclaimed CFCs
(causing apprehension or suspicion in CFC buyers about the quality of such CFCs). With the increased
supply of relatively inexpensive reclamation units that can guarantee the return of certified refrigerant
(ARI 700), in some countries the recycling is being replaced by reclamation. The reclamation units have
been established in enterprises that are involved in the refrigerant sales business following a business
model and co-financing by the beneficiary enterprise. In several countries technicians can change certain
amount of impure refrigerant by a smaller amount of pure in the reclaiming center, with no money
exchange. Reclaiming units are also set to work with blends..

18. According to UNIDO:

@ Service sector is approached in the best manner by introducing centralized reclaim in
combination with decentralized recycling/re-use (through adding an external filter kit to a
recovery unit). Both concepts are technically sound and meet the standards’ guidelines
(e.g. EN-378). Applying recycling as a centralized operation is not considered; since
purity is not guaranteed and equipment is not widely available;

(b) CFC recovery basically took place from domestic refrigerators and automotive
air-conditioning (MAC). As for domestic refrigeration; quantities recovered were very
small due to the small refrigerant charge (100-150 g) in combination with handling
losses. As for MAC’s the approach was typically recovery and direct re-use through a
MAC service unit; where the re-use rate may not be logged;

©) When recovering HCFC-22, we expect much higher recovery rates due to the larger
charge size — in particular from air-conditioning units. Emphasis should also be given —
to a larger extent — to push-pull recovery methods; which is applicable for larger charges;

() A recovery, reclaim and re-use scheme should preferably be integrated into the existing
refrigerant supply chain. We believe it’s important to involve the private sector; possibly
through a selection process, where the business model is also a selection criteria.
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Retrofit and replacement activities in end-user sector

19. The guidelines for end-user conversion in the commercial refrigeration sector adopted by the
Executive Committee at its 28" meeting™ established that the relevant circumstances which must prevail
before priority would be accorded to end-user conversion activities were:

@ Production and import control on CFC and CFC-based equipment in place and effectively
enforced, and restricts the deployment of new CFC components;

(b) The country’s major remaining consumption is for the servicing of refrigeration and
air-Oconditioning equipment;

© Comprehensive data on the profile of all remaining consumption has been determined
and made available to the Executive Committee, and

() Either no other possible activities would allow the country to meet its CFC control
obligations, or the comparative consumer price of CFCs, relative to substitute
refrigerants, has been high for at least 9 months and is predicted to continue to increase.

20. Under the above circumstances for an initial period of 18 months the retrofitting of commercial
refrigeration equipment continued to be assessed on a case by-case basis and priority was given to
projects for the conversion of cold stores in the agricultural, fisheries or other food-chain industries which
are important for the economies of the countries concerned. Only a few end-user conversion projects
were considered and approved by the Executive Committee within the established period.

21. The Executive Committee decided at its 31" meeting that incentive programmes to encourage
retrofitting could be submitted under (decision 31/48). At the 32" meeting UNDP developed the concept
of incentive programmes for retrofit/replacement of refrigeration equipment in the commercial and
industrial end-user and submitted three projects.

22. The evaluation on the implementation of RMPs conducted in 2003 reported pilot tests on
retrofitting domestic and small commercial appliances to HC in several countries visited (Ghana, Senegal,
Uruguay), which were seen as a potential option to continue operating CFC-based refrigerators with
limited cost after the CFC phase-out. They required intensive safety training for technicians and
adaptations of workshops, and claimed that the energy efficiency would improve, although this was not
documented. Conversions of refrigerators to HFC-134a were found not economically viable in most cases
due to its relative high cost, the cost of ester oil and difficulties to handle the system. Drop-in refrigerants
were at the time considered worth it to explore as useful transitional solutions.

23. The limited evidence collected on end-user conversions during this evaluation suggested again
that incentive programmes can, in principle, be effective if the following elements are in place: an
operational and effective import licensing system with quota allocations, a reliable control of the level of
CFC consumption, a narrowing or even inverted price differential between CFCs and alternative
refrigerants, the introduction of economic incentives to industrial and commercial companies, and last not
least, economic growth which helps to mobilize public and private funds for modernization investments.
The evaluation also concluded that it was the anticipation of market developments and not
awareness-raising what could induce the private sector to embark upon conversion of technologies
implying additional investments, and that further analysis on the factors for success was required.

15 Decision 28/44.
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24. By 2007, twenty refrigeration end-user incentive programmes had been approved and a
subsequent desk study on incentive programmes for retrofits was undertaken. The study confirmed that it
was possible and also essential for a country to meet the pre-requisites established by the Executive
Committee for approval of incentive programmes - i.e production and import controls on CFCs and
CFC-based equipment in place and effectively enforced, and restricted development of new CFC
components-, and without these pre-conditions being in place, the necessary close cooperation with the
potential beneficiaries was very difficult or impossible to realize, as some countries experienced. Project
delays observed in this evaluation were attributed primarily to lack of necessary preconditions for the
successful start of the incentive projects™.

25. The study showed that a series of substitutes were considered in the end-user incentive
programmes, including retrofitting to HCFC-22, HFC-134a, HFC-404A, hydrocarbon, or dropping in
refrigerant HFC-406, HFC-409 and C-10M1. The beneficiary enterprise from the incentive programme
confirmed significant economic benefits derived from the conversion due to the lower price of HCFC-22
(in all the cases between 20 and 52 per cent of the price of CFC-12). In cases of conversion to HFC-134a
or HFC-404A, owners of refrigeration equipment advised that even though the price per kilogram of new
alternatives was currently higher than that of CFC-12, the economic benefits derived from the operational
efficiency of the new systems far outweigh the differences in the prices of the refrigerants and should be
an incentive for converting to new alternatives. Drop-in conversion using ternary blends containing
HCFC had at the time limited applications in Article 5 countries due to their low availability and high
cost, especially given the high leakage rate of aging refrigeration equipment. Almost all companies
reported that refrigerant leakages and frequent breakdowns have been reduced or completely stopped
resulting in drastic reductions of operational expenses and periodic losses of stored products.

26. Some of the factors that motivated the end-users to retrofit their equipment included a limited
remaining life time of existing equipment and increased cost of maintenance; increase in price of CFC-12
refrigerant and comparatively low price of HCFC-22; increased awareness of owners regarding ODS
phase-out and future shortage of CFC refrigerants; relatively simple procedures for accessing funds under
the incentive programme; increased awareness about additional benefits resulting from conversion such as
energy savings, lower cost of maintenance, reduced leakages, and emerging business opportunities
associated with better performance of the replaced or retrofitted refrigeration equipment. The retrofit of
existing equipment resulted in extension of its life span and deferral of otherwise inevitable investments
in equipment in the food processing industry; availability of alternative technology and local contractors
providing quality service for replacement and retrofit; and good connection of local consultants with
servicing technicians and local refrigeration contractors through the national refrigeration association.

217. In 2009, the evaluation of TPMPs concluded that incentive projects in retrofit worked well in
places where CFC-12 prices were growing rapidly while the prices of equally available alternatives was
stable and that the price difference, the level of the incentive and the NOU related activities also played a
significant role®’.

Views on retrofit expressed by UNIDO

28. The only HCFC-22 alternatives available for retrofit are high-GWP (such as HFC-407C/F,
HFC-404A). HFC-32 does not qualify as retrofit candidate due to its higher operating pressures. The only
low-GWP alternative that comes close to HCFC-22 is HC-290 (propane); however, its application is
limited due to the flammability. Furthermore, the volumetric refrigeration capacity of HC-290 is around
85 per cent of HCFC-22; so a retrofit may also lead to lack of performance at design conditions. Also,
based on experience from the Chinese RAC sector, A/C manufacturer reduce the heat exchanger pipe size

8 UNEP/OzL.Pro/ExCom/52/18.
1 UNEP/OzL.Pro/ExCom/58/8.
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to ensure proper heat transfer (refrigerant velocity). Trials made at Petra/Jordan with un-optimized heat
exchangers showed drop in efficiency. HC-1270 (propylene) appears to have better volumetric capacity;
but concerns about flammability and heat exchanger modifications remain. Better low-GWP replacements
are foreseen; both hydrocarbon mixtures as well as HFO/HFC mixtures; but none are commercially
available. The only option to address service sector within next 5 years is through recovery, reclaim and
re-use.

Feedback on retrofit of HCFC-based equipment to HCs

29. UNEP informed that in some countries in Africa and the Caribbean HC-290 is being used for
retrofitting, operating and/or filling HCFC-22-based equipment. It appears that market conditions may be
favourable for this practice, as it is taking place independently of efforts under the HPMPs, in some cases
by enterprises that are promoting the practice and providing related training to technicians. In response to
this practice, during implementation of the HPMPs, UNEP and other agencies that have found a similar
situation have given priority to providing training to technicians on safe handling of HC technologies
already to some extent in the market and developing codes and standards on their use.

30. In Africa, Malawi is one of the countries where HC-290 is used for retrofitting window and split
air conditioners, the price of HCFC-22 is approximately US $10.20/kg, and the price of HC-290 is
approximately US $15.30/kg. It is estimated that in average, out of ten potential air conditioners, only two
could be retrofitted due to inadequate capacity on handling HCs. UNEP’s role has been providing training
on the proper use of HC technologies to refrigeration technicians; assisting in strengthening of
Refrigeration Associations and Certification Programme and providing assistance to develop a code on
the use of HCs. In a train-the-trainers national workshop it was demonstrated how to undertake a proper
conversion including changes to the electrical system and other modifications operate with a flammable
refrigerant.

31. The German bilateral agency Gesellschaft fur Internationale Zusammenarbeit (G1Z) informed
during discussions on the subject and in the context of submission of HPMP tranche requests, that it is
providing assistance to Article 5 countries in ensuring proper introduction of HCs as alternative
refrigerants to HCFC-22. For example: in Seychelles, GIZ is providing training on retrofits to HCs
following European Standards for the use of flammable refrigerants, and implementing a demonstration
project to replace the use of HCFC-based splits air-conditioning units with a HC-based chiller operated by
solar energy. The publication Guidelines for the Safe Use of HC Refrigerants by GIZ (2010) provides
comprehensive orientation on the safe introduction of HCs and existing international standards.
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