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TERMS OF REFERENCE FOR THE DESK STUDY FOR THE EVALUATION OF THE
REFRIGERATION SERVICING SECTOR

Background

1. The servicing sector, as one of the largest consumer of ODS, is of the utmost importance to all
Article 5 countries. For the majority of low-volume consuming (LVC) countries, the servicing sector will
be the main source of funding to meet compliance, and will be greatly affected by the HFC phase-down.
The importance of the servicing sector was stressed by decision XXVII1/2 of the Meeting of the Parties,
which recommends making cost eligible various categories related to this sector’ and requested the
Executive Committee to develop, within two years, guidelines for financing the phase-down of HFCs.

Objective of the desk study

2. The desk study will analyse the progress made in the phase-out of HCFCs in the projects funded
by the Multilateral Fund in the refrigeration servicing sector. It will focus on the contribution of specific
activities within servicing sector plans to reduce HCFCs, the impact of servicing arising from introduction
of low GWP alternatives when relevant, and challenges encountered during project implementation. The
evaluation will draw lessons from these projects to help future, similar activities in the sector. Taking into
account the limitations of a desk study, it will attempt to identify potential issues that could be related to
the phasing-down of HFCs.

Scope and output

3. The desk study will select projects in the refrigeration servicing sector in both LVC and non-LVC
countries, in various geographical regions and implemented by various implementing agencies.

4. A report with findings, lessons learned and recommendations will be submitted to the 80" meeting.
Following the initial findings, the report may recommend that further data collection and analysis be
needed, which will require field visits in a number of selected countries during a second stage of the
evaluation.

Desk study evaluation questions
5. A series of evaluation questions follows, describing the main issues to be tackled by the evaluator.
Implementation issues

6. What have been the main activities implemented in the servicing sector under the HPMPs in LVC
and non-LVC countries and what has been their impact on HCFC phase-out? What were the main issues
and success factors encountered in the project implementation in LVC countries as compared to non-LVC
countries?

7. To what extent have activities in the servicing sector contributed to a transition to low GWP
alternatives? What were the differences in LVC and non-LVC countries aiming at facilitating acceptance
and introduction of low-GWP alternatives to HCFCs? How can HFC-phase down activities in the servicing
sector build on this experience?

8. To what extent activities being implemented have contributed or could potentially contribute to
HFC phase-down in applications not covered in the HPMPs (e.g., domestic refrigeration, commercial

" Paragraph 15(c) of document UNEP/OzL.Pro.28/12.



UNEP/OzL.Pro/ExCom/80/10
Annex |

refrigeration based on R-404A and R-407C, and mobile air-conditioning)? What could be modified in the
project design and implementation to facilitate this?

9. Who are the major stakeholders and what was their role in the implementation of the project? Is
there a coordination mechanism and, if so, how did it work?

10. What has been the role, if any, of refrigeration associations in the design and implementation of
activities in the sector and what were the main limitations encountered, if any?

11. Was reporting on the implementation of activities regularly done? Is the reporting providing
relevant information on challenges encountered and lessons learned?

12. Which were the reasons for delays in project implementation?
Policy, legal and regulatory frameworks

13. What have been the policies and legislation or other regulatory measures adopted by the countries
in relation to the refrigeration servicing sector? What measures have been taken to enable the safe
introduction of low-GWP, flammable or toxic refrigerants and which were the main barriers in introducing
them? Were there interactions with national, international or regional standards setting bodies related to the
safe use of flammable or toxic alternatives?

14. Were there new enforcement procedures and monitoring tools developed to control HCFC use in
the sector as well as HCFC-based equipment imports? If so, can they be applied to HFC use and HFC-based
equipment?

15. Is there a legislation targeting illegal trade of refrigerants? To what extent illegal trade of
refrigerants have been identified in Article 5 countries (e.g., HCFC-22 labelled as HFC-134a)? Have
imports of mislabeled refrigerants been identified?

16. Have activities been undertaken to support inspections and certifications, standardized technical
testing, and enforceable technical standards for alternative technologies and if so, what was their impact?
To what extent can activities for the phase-down of HFCs build on these activities?

17. Were there delays in adopting this legislation and, if yes, why?

Refrigerant containment (recovery, recycling, reclamation)

18. What activities have been undertaken to promote the recovery of refrigerants and what was their
impact? What measures have been taken to sustain these activities in a cost-effective manner? Can recovery
and reclamation tools and techniques for HCFCs be transferred to the HFC phase-down?

19. Were stockpiles of used or unwanted controlled substances managed cost-effectively?

Technology-related issues

20. Have challenges been encountered to service equipment with alternative technologies and if so,
what were they?

21. Does reducing the refrigerant charge size in the design of systems impacts the amounts of
refrigerants emitted during assembly and/or installation?

22. Have servicing activities contributed to improving the energy efficiency of the equipment? If so,
were such improvements in energy efficiency monitored or assessed?

2
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23. How, if at all, did servicing activities address the risks associated with retrofitting HCFC-based
equipment with flammable alternatives?
24, Have alternatives to HCFCs been promoted, that sustain the operation of HCFC-based equipment
until the end of life? If so, which alternatives have been used and what were the results?
25. Have challenges been encountered to service equipment with alternative technologies and if so,
what were they?
26. Have demonstration projects contributed to the servicing sector and if so, how and what were the
results.
217. What was the role of international companies in introducing alternative technologies and to what

extent this has influenced the refrigeration servicing sector, HCFC phase-out and introduction of low-GWP
alternatives?

28. What were the key lessons learned to deal with low-GWP alternatives.
Training
29. To what extent have training programmes for refrigeration technicians been developed to contribute

to address safety in handling low-GWP alternatives? Have they integrated an approach on safe handling of
flammable refrigerants and an understanding of related regulations and standards? Do they address issues
related to the consequences of poor installation and servicing of equipment that uses flammable
refrigerants? Do training programmes include a module on good practices and standards in refrigeration?

30. To what extent are training in refrigeration programmes self-sustaining? How did the Multilateral
Fund resources help in enhancing the capacity of national vocational/training centres and other local
institutes involved in training of refrigeration technicians?

31. Are there certification systems for technicians who successfully participate in training
programmes? Are these mandatory through regulations? Was there any obstacle in making the certifications
mandatory?

32. What types of certification schemes have been established in different Article 5 countries and how
effective are they to ensure good practices in refrigeration?

Awareness-raising and dissemination of information

33. Was there updated information on technically and economically feasible alternative technologies
to be applied by local refrigeration and air-conditioning manufacturers? What were the capacity building
activities implemented by the project?

34. How did technical assistance projects address awareness-related challenges? What awareness-
raising strategy was used and what were the results? How did the servicing community change following
these activities?

35. Was there any collaboration with the customs departments in raising awareness on the handling of
the new refrigerants?

Funding-related issues

36. Was there a difference in the adequacy of funding between LVCs and non LVCs countries? Was
co-funding in place, either from other funds or otherwise? Were there delays due to obtaining co-funding?

3
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What were the opportunities and challenges related to co-funding and what lessons can be learned from
there? How the flexibility that is afforded Article 5 countries through their Agreements with the Executive
Committee was used to optimize the allocation upon implementation of the HPMP?

37. How will the increase in the funding available for the servicing sector under decision 74/50, affect
the ongoing projects and acceptance of alternatives to HCFCs and HFCs with low-GWP and zero-GWP?

Sustainability

38. What activities have been undertaken to achieve the long-term sustainability of the technicians and
customs training programmes funded by the Multilateral Fund? (E.g. adaptation of the curricula of training
and vocational schools to address flammable alternatives and low-GWP and zero-GWP alternatives,
mandatory training for technicians or any other measure).

39. What lessons in training in good practices can be applied for long-term strategies to be
implemented?

40. Have there been issues related to availability and affordability of spare parts and refrigerants and
how have they been addressed?

41. What activities could be implemented to reduce emissions during the operation of equipment, while
maintaining energy efficiency?

Methodology

42. A consultant will be recruited based on his or her experience and knowledge of the subject matter
and of the functioning of the Montreal Protocol and the Multilateral Fund. The consultant will prepare a
desk study that includes an in-depth review of the existing documentation such as project documents,
progress reports, verification and project completion reports; minutes from regional ozone officers
meetings, ODS alternative surveys, as well as information gathered from interviews and discussions with
members of the Secretariat and bilateral and implementing agencies and local stakeholders.



UNEP/OzL.Pro/ExCom/80/10
Annex |1
Annex |1

HCFC CONSUMPTION IN SELECTED ARTICLE 5 COUNTRIES (ODP TONNES)

Region| Country 2011 2012 2013 2014 2015 2016 Baseline
AFR | Djibouti 0.66 0.64 0.62 0.57 0.56 - 0.70
AFR | Burkina Faso 27.93 26.59 14.88 12.38 11.99 14.41 28.90
AFR | Senegal 36.14 36.14 7.70 20.68 20.63 18.70 36.20
AFR | Ghana 30.71 27.19 25.39 23.34 20.41 - 57.30
AFR | Nigeria 402.32 453.40 334.46 304.11 177.92 - 344.88
ASM | Bahrain 57.32 75.59 49.60 49.14 45.98 45.77 51.90
ASM | Kuwait 397.75 420.15 414.67 336.17 338.98 - 418.60
ASM | Saudi Arabia 1,750.76 | 192169 | 1433.73 | 1376.63 | 1,305.45 - | 1,468.70
ASP | Maldives 3.67 3.69 3.19 3.32 2.45 2.40 4.60
ASP | Fiji 14.46 14.37 7.67 6.70 3.87 8.40
ASP | Cambodia 13.71 10.12 9.47 11.19 11.69 4.52 15.00
ASP | Iran (Islamic Republic of) 376.88 376.31 357.44 342.14 309.28 272.98 380.50
ASP | China 20,739.03 | 21,091.21 | 15,761.32 | 16,838.53 | 13,485.21 19,269.00
EUR | The former Yugoslav 0.90 0.74 0.72 0.57 0.18 0.27 1.80

Republic of Macedonia
EUR | Bosnia and Herzegovina 3.35 4.06 5.13* 3.37 2.11 2.34 4.70
EUR | Armenia 7.50 5.67 454 3.15 2.34 0.63 7.00
LAC | Grenada 0.18 0.26 0.33 0.36 0.22 0.20 0.80
LAC | Uruguay 17.62 28.05 15.47 17.80 15.78 16.43 23.40
LAC | Peru 32.50 26.98 25.81 22.01 22.82 22.21 26.88
LAC | Chile 109.01 105.78 75.99 74.23 67.63 63.33 87.50
LAC | Argentina 511.56 571.39 246.20 276.09 295.42 228.24 400.70
LAC | Mexico 1,083.40 | 1,103.98 791.35 733.82 660.37 519.66 | 1,148.80
LAC | Brazil 1,046.40 | 1,387.87 | 1,189.25 | 1,164.74 | 1,025.81 875.29 | 1,327.30
PIC Nauru 0.01 0.01 - - 0.02 0.01 -
PIC Niue - - - - - - -
PIC Cook Islands 0.06 0.04 0.02 - - - 0.10
PIC Kiribati 0.01 0.03 0.03 - 0.03 0.02 0.10
PIC Tonga 0.07 0.05 0.04 0.02 0.02 - 0.10
PIC Tuvalu 0.01 0.02 - - 0.02 0.01 0.10
PIC Marshall Islands 0.24 0.21 0.12 0.08 0.08 - 0.20
PIC Micronesia (Federated 0.06 0.06 0.03 0.09 - 0.04 0.20
States of)
PIC Palau 0.17 0.17 0.12 0.12 0.11 0.12 0.20
PIC Samoa 0.29 0.13 0.11 0.08 0.07 0.06 0.30
PIC Vanuatu 0.08 0.06 0.06 0.04 0.02 - 0.30
PIC Solomon Islands 2.04 1.62 0.17 0.26 0.18 0.24 2.00

Source: Data reported under Article 7 of the Montreal Protocol, as of 7 September 2017.
* Non-compliance
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REASONS FOR DELAY

Country

Reasons for delays

Argentina

The introduction of SAP system at the Implementing Agency resulted in delays in bidding and
supply of equipment and tools for the training centres and contracting to trainers (1As)

This activity was proposed for tranche 1l financed by the remaining budget of the R-22 AC
conversion project with the Government of Italy. Since these funds should be returned to the MLF,
the activity was delayed until a later tranche (Procedural)

Armenia

None provided

Bahrain

Delayed waiting for the new legislation to be enacted (Institutional)

During 2013 SCE was under restructuring plus ODS Officer of Bahrain was about to retire by end
of 2013 (Institutional)

SCE also tried to examine the ability of direct implementation by SCE but it was difficult to take
the direct responsibility due to Insufficient staff within SCE to undertake the detailed
implementation responsibilities (Institutional)

After change of implementation modality the time needed to agree on joint implementation
modality, review legal contracts with UNEP and develop operational work-plan was also
substantial which caused further delays (Procedural)

Delays in the start-up of demonstration project due to the challenges related with the selection of
the technology since more than 70 per cent of its products are sold under regional brands,
including to manufacturers in neighbouring countries (e.g., Kuwait, Saudi Arabia and United Arab
Emirates) (Market)

Bosnia

Major delay in arranging the custom clearance that has to be provided in the form of a letter from
the Ministry of Finance. Due to recent changes in the Government and political instability, this
process took much longer than expected (Institutional)

Training for technicians was delayed until the establishment of the National Code of Good Practice
in Refrigeration and introduction of a certification system for refrigeration service workshops
(Procedural)

Brazil

None provided

Burkina Faso

Change of the National Ozone team (Institutional)
Delays in fund disbursement from 1A (1As)
Delay in the delivery of equipment (Supplier)

Cambodia

The implementation of the retrofit incentive programme is postponed until non-HCFC, low GWP
and climate-friendly options become commercially available in the domestic market. (Market)

Chile

The counterparts changed, so the NOU had to present again the agreement concept to the new
counterparts which resulted in some delays (Procedural)

The delay in the conversion of the refrigeration equipment of two pilot supermarkets was due to
internal administrative 1A procedures that caused the cancellation of the contract already issued,
therefore requiring a new hidding and proposal preparation (1As)

China

As China is a large country with many stakeholders, after the finalization of the overall work plan
in September 2012, more time was required to initiate the specific activities on the ground
(Procedural)

Delays in signing the amendment to the cooperation agreement with the Foreign Economic
Cooperation Office of the Ministry of Environmental Protection (FECO/MEP) of China
(Institutional)

Implementation of stage | activities in the refrigeration servicing sector were delayed due to the
limited structure and institutional arrangements that were in place, in particular, for the
identification and selection of training centres, and the engagement of partners and key
stakeholders (Procedural)

The servicing sector HPMP development is only part of the China HPMP stage Il development
process (Procedural)

The low disbursement is due to receiving delay in obtaining a certified financial statement from the
Government (Institutional)

Cook Islands

None provided

Djibouti

None provided

Fiji

Delay in review and administrative process (Institutional)
The project was delayed because of the need for further consultations with the fishing sector
(Procedural)

Ghana

Start-up difficulties (Procedural)
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Country Reasons for delays
o More time needed to negotiate the agreements with stakeholders for implementation of activities
(Procedural)
o Delays in procurement processes (Procedural)
Grenada e None provided
Iran o All imports are strongly delayed due to payment requirements and export licence awards

(Procedural)

All exports to the Islamic Republic of Iran are subject to award of an export licence which takes
considerable time (Procedural)

The supplier faced problems due to the UN sanctions in procuring the necessary parts from
international OEM (Political)

Delays are due to the availability of Pentane (Market)

Kiribati

None provided

Kuwait

Internal process at EPA where NOU is structured are a bit slow (Institutional)

Delay in concluding the proposal of e-licensing system locally at EPA (Procedural)

Delay due to the movement of EPA to new premise and inability of IT department of EPA to
timely respond to NOU needs (Institutional)

Delay in agreeing on the detailed implementation work-plan and costs due to details needed from
several authorities involved in the implementation (Institutional)

e Changes of the ODS Officer and Head of EPA of Kuwait (Institutional)
e Changes in 1A contracting instruments and time needed to provide legal clarifications to EPA

officials (Procedural)

The former
Yugoslav Republic
of Macedonia

Delay in achieving financial closure was caused by financial error in new financial SAP system
(1A)

Maldives

None provided

Marshall Islands

None provided

Mexico

Delivery of equipment required for the training was delayed by the supplier (Supplier)

The flushing agent that was delivered was very aggressive and damaged several training flushing
units (Technology)

The flushing units got over-heated and automatically switched off (Technology)

The supply of the new motors for the flushing units was delayed by at least one year (Supplier)

Micronesia

None provided

Nauru

Loss of NOU since May 2014 (Institutional)
No defined nationally assigned resources (human nor institutional) to allow for continuity
(Institutional)

Nigeria

Delays related to implementation modalities and compliance with international bidding procedures
to conform to the guidelines laid out by UNDP Country Office (Procedural)

The bombing of the UN Building on 26 August 2011 was also a major cause of setback to the
implementation of the first tranche (Terrorism)

Delays were experienced during the process of supplying the blending tank, as supplier proved to
be slow to deliver the equipment (Supplier)

Delays in the managing the collaboration with suppliers (Procedural)

o Trials have taken more time than expected, creating delays in the project (Procedural)

Delay was due to the fact that it was not possible in Nigeria to issue Letters of Credit during the
presidential election period (Institutional)

Niue

None provided

Palau

Delay in signing initial agreement (Institutional)

Peru

Delay for the initiation of the disbursements (1As)

The implementation of tranche Il suffered additional delays, mainly because of turnover of staff at
the General Directorate of Environmental Affairs (Institutional)

In addition, two clerks that had been hired for administrative support quit, which further delayed
the execution of activities (Institutional)

The initial Implementation Plan (and associated MY A) needed to be reviewed since the equipment
listed under the TPMP was not delivered (Supplier?)

Due to the delays the technical assistance activity for the flushing sub-sector could not be
finalized, and therefore the local companies and technicians do not have the tools and knowledge
on the use of HCFC-free flushing techniques that would allow the Government to ban such
consumption (Procedural)

Samoa

None provided
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Country

Reasons for delays

Saudi Arabia

Because of the size and complexity of the refrigeration service sector in Saudi Arabia, the
preparations of the training took longer than originally expected (Procedural)

The need for harmonization of the activities on preparation of the certification scheme for
refrigeration practice and the update of the Code of Good Practice in Refrigeration (Procedural)
Delayed transfer of approved funds to 1A (1A)

e The delay in implementing the ban on new air-conditioning equipment containing HCFC-22 or

HCFC-blends was due to concerns about the limited availability of low global warming potential
(GWP) alternatives, particularly for small-size applications, suitable for use in high-ambient
temperatures. (Market)

Draft code of practice that was expected to be adopted by the end of 2015 had been delayed due to
recent changes of the management of the environment authority; (Institutional)

Senegal

The delay is linked to various government reorganisations (Institutional)

e The approval of the national procedures for HCFC quota allocation encountered difficulties, an

interim quota allocation system had to be implemented which resulted in limited recording of
HCFC imports in 2013 (Procedural)

Solomon Islands

None provided

Tonga None provided

Tuvalu Delay was due to the change in legal advisor as the former legal advisor was undertaking duty
travel thus there was a delay from the department (Institutional)

Uruguay None provided

Vanuatu None provided
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Annex V

DEMONSTRATION PROJECTS AFFECTING THE RAC SERVICING SECTOR

(APPROVED AFTER THE 74™ MEETING)

Country Project title

China Demonstration project for ammonia semi-hermetic frequency convertible screw
refrigeration compression unit in the industrial and commercial refrigeration industry at
Fujian Snowman Co. Ltd.

Colombia Demonstration of HC-290 (propane) as an alternative refrigerant in commercial air-
conditioning manufacturing at Industrias Thermotar Itda.

Costa Rica Preparation of a demonstration project for the transition of HCFC-22-based refrigerant unit
to NHs system in cold chambers.

Costa Rica Demonstration of the application of an ammonia/carbon dioxide refrigeration system in
replacement of HCFC-22 for the medium-sized producer and retail store of Premezclas
Industriales S.A.

Kuwait Preparation of a demonstration project for low-global warming potential alternatives in high
ambient temperature conditions in air-conditioning applications.

Kuwait Demonstration project for HCFC-free low-global warming potential technology
performance in air-conditioning applications (capacity above 8 TR).

Maldives Preparation of a demonstration project for low-global warming potential alternatives for
HCFC phase-out in refrigeration applications in fishing industry.

Maldives Demonstration project for HCFC-free low-global warming potential alternatives in
refrigeration in fisheries sector.

Mauritius Demonstration and user incentive programme for conversion to technologies with low
global-warming potential.

Mexico HCFC phase-out management plan (stage Il, second tranche) (HC demonstration and
training).

Saudi Arabia a) Preparation of a demonstration project for the phase-out of HCFCs by using HFO as foam
blowing agent in the spray foam applicants in high ambient temperatures.
b) Preparation of a demonstration project for promoting HFO based low-global warming
potential refrigerants for air conditioning sector in high ambient temperatures.

Saudi Arabia a) Demonstration project for the phase-out of HCFCs by using HFO as foam blowing agent
in the spray foam applications in high ambient temperatures.
b) Demonstration project on promoting HFO-based low-global warming potential
refrigerants for air-conditioning sector in high ambient temperatures.
c) Demonstration project at air-conditioning manufacturers to develop window and packaged
air-conditioners using low global warming potential refrigerants.

Europe Preparation of a regional centre of excellence for demonstration and training of low-global
warming potential ozone-safe alternative technologies.

Europe Development of a regional centre of excellence for training and certification and
demonstration of low-global warming potential alternative refrigerants.

Global a) Preparation of a demonstration project on refrigerant containment and introduction of low-
global warming potential refrigerants at the country level.
b) Preparation of a demonstration project in the refrigeration assembly sector (Argentina and
Tunisia).

Global Demonstration project on refrigerant quality, containment and introduction of low-global

warming potential alternatives (Eastern Africa and Caribbean regions).
b) Demonstration project for the introduction of trans-critical CO, refrigeration technology
for supermarkets (Argentina and Tunisia).
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