






16 January 2004 
 

Response to comments received from Council Members on the Armenia Ozone Programme 
 
The Armenia Ozone Programme was approved at the GEF Council Meeting of 14-15 October 
2002. The approval was conditional to the ratification of the London Amendment of the 
Montreal Protocol. This condition was fulfilled, and as such, the programme is now submitted 
for CEO approval. However, comments were received by some Council Members. Their 
concerns are addressed in the following few paragraphs. The comments themselves are attached 
herewith. 
 
1. Comments from the Constituency of Australia, Republic of Korea, New Zealand 
 
Comments were received on 28 October 2002 through Council Member Raymond Barge. The 
following answers refer to “Project 27” in those comments. 
 
a. First bullet-point. The London Amendment was ratified, and as such this concern has now 
been addressed. 
 
b. Second bullet-point – Data Discrepancy. The data reported previously to the Ozone Secretariat 
differed significantly as it did not take the survey results into account, related to the 
establishment of Armenia’s Country Programme and its Refrigeration Management Plan. The 
Government had informed the Ozone Secretariat in August and September 2001 that a survey 
was under way and that all data may have to be revised. However, due to time constraints, it was 
not possible to revise the 2000 / 2001 data. Meanwhile however, Armenia reported its 2002 data 
in 2003 which reads 162.7 ODP tones of CFC-12 and 10 ODP tones of CFC-11. As such, the 
data now matches the information in the country programme very closely (161.18 and 10 tones 
respectively). As such, the issue related to data discrepancy has been resolved. 
 
As for Armenia’s baseline level, the question is not well understood. Indeed, the baseline level 
for CFC consumption for Armenia is indeed 196.5 ODP tonnes and thus, there does not seem to 
be a need for Armenia to revise this data. To support this point, please refer to the "Data Report - 
Annexes" to the 15th MOP, as found on the following OS web site. This is the page where the 
latest Article 7 data for Armenia is mentioned: 
  
http://www.unep.org/ozone/mop/15mop/15mop-4annexes.e.pdf 
 
c. Third bullet-point – Cost-Effectiveness of End-User Programme. The end-user incentive 
programmes only has a limited amount of “direct phaseout”. However, it is anticipated that from 
the few “example-cases” that the project can address, many other end-users will follow in re-
converting their systems to non-ODS. As such, the indirect phaseout that will result from the 
programme will be much higher than the direct phaseout. In fact, the few RMP components that 
are deemed eligible will lead to a phaseout of the whole refrigeration servicing sector. When 
those elements are taken into account, the cost-effectiveness of those components are in fact 
much better than reflected on the cover pages of each project document. 
 



d. Fourth bullet-point – Duration of the programme. The concern expressed relates to the fact 
that Armenia would remain in a state of non-compliance for the duration of the projects, and the 
question is asked if this duration could be shortened. On the one hand, Armenia became an 
article-5 country and as such is no longer in a situation of non-compliance. As such the concern 
is no longer valid today. On the other hand, the project durations being proposed are typical for 
this kind of intervention based on similar types of activities. As such, it is suggested to keep 
them as they are. 
 
As for the funding aspect, since the GEF Council has approved the Armenia Programme before 
the country became article-5, it was agreed that funding would still be covered from the GEF. It 
is however understood that Armenia will not seek funding from the MLF to cover activities in 
the sectors being covered under the present programme (i.e. all sectors related to CFC’s). 
 
e. Fifth bulletpoint – No Government Approval. The programme was submitted through an 
official transmittal letter from the Government dated 28 March 2002 (was part of the 
documentation). As such, approval was obtained. 
 
f. Sixth bullet-point – Licensing System / Quota Regulations. The implementation of the R&R 
programme will wait till measures will have been taken to introduce and operationalize the 
Licensing System. All technicians receiving R&R equipment will have been trained by the 
project itself. However it is not customary to delay the start of the train-the-technician 
programme. Indeed, the latter is to be started as soon as possible, as the training-efforts are long-
term, and do not depend on the presence of a Licensing System. At any rate, it is expected that 
the licensing system will be put into place imminently. 
 
g. Last two bullet-points. They relate to a land-degradation and poverty reduction programme in 
Western China. It is believed that these two comments were accidentally cut and pasted under 
the wrong header (Armenia). 
 
2. Comments received from France. 
 
Comments were received on 30 October 2002 through Council Member Ambroise Fayolle. The 
following answers refer to “Project 27” in those comments. 
 
1) Cost Effectiveness was found to be sensible. No answer needed. 
 
2a) More rapid phase out. Since Armenia became an article-5 country, the proposed phase-out 
scheduled should be maintained. Typical durations to implement this kind of programmes were 
taken in the proposed subprojects, and reducing them may not be feasible. Having said so, all 
efforts will be made to accelerate phaseout and implementation, but is not possible to make 
promises about this, at this stage.  
 
As for the evolution of the prices of CFC’s it should be noted that article-2 countries such as the 
Netherlands are continuing the production of CFC’s, and prices can vary and fluctuate. All 
depend on the rapid decrease in demand, coupled with increased availability of recycled 
refrigerant, and most importantly the staggered decrease of large CFC production facilities in the 



CEIT countries, China, India, Mexico/Venezuela, and also Europe. While models were made to 
predict how the prices will evolve taking all these factors into account, they are hardly reliable, 
and small changes in some of the parameters can produce large swings in price- levels. As such, 
proposing to decrease the cost of the Armenia programme based on an uncertain rise in prices of 
CFC’s is very difficult, and would in addition jeopardize the well- functioning of the 
implementation of the proposed sub-projects. 
 
2b) Agriculture. We assume that the comment relate to the use of methyl bromide. During a 
recent survey, the use of methyl bromide remains insignificant in Armenia. In 2003, no 
consumption for 2002 was reported at all. In the very unlikely event that Armenia would start 
using this chemical, this would have to be addressed by the MLF in any case, and no longer the 
GEF. But again, chances that this would happen are extremely low. 
 
3. Comments received from Germany. 
 
Comments were received on 31 October 2002 through Council Member Ingrid Hoven. The 
following answers refer to page 16 of those comments. 
 
All paragraphs except 1 (see below) are positive comments and do not necessitate specific 
answers.  
 
SAGA Operational Costs / Savings. As in all commercial refrigeration manufacturing conversion 
projects, there are additional operational costs in the projects, i.e. the reverse of operational 
savings. They were calculated in detail in the SAGA project document and the operational costs 
amount to US$ 82,389 for a 2-year period. (Should there have been savings, this would have 
been reflected on the cover sheet as a negative amount). If the project would have been funded 
by the MLS, this amount would have been eligible for funding. However being funded by the 
GEF, these costs must be borne by the enterprise itself as a contribution in-kind. 
 
At any rate, there is no justification to decrease the budget of any savings, as there are no such 
operational savings, but operational costs (the contrary). 



 

 -1-

 
PROJECT COVER SHEET 

 
COUNTRY:   Armenian Republic   IMPLEMENTING AGENCY:   UNDP 
 
PROJECT TITLE:  NATIONAL PROGRAMME FOR RECOVERY & RECYCLING OF REFRIGERANTS 
  
PROJECT IN CURRENT BUSINESS PLAN:   Yes 
 
SECTOR/ SUBSECTOR:      Refrigeration / Servicing 
 
ODS USE IN SECTOR:  (2000)     158.21 MT ODP 
 
PROJECT IMPACT:      27.4 MT ODP 
 
PROJECT DURATION:      36  Months 
 
PROJECT COSTS:  Incremental Capital Cost US$ 504,710 

Contingencies   US$   46,596 
Incremental Operating Cost US$ N/A 
Total Project Costs  US$ 551,306 

 
LOCAL OWNERSHIP:      100% 
 
EXPORT COMPONENT:         0%  
 
REQUESTED GRANT:     US$ 551,306 
 
COST-EFFECTIVENESS:    US$/kg/y   20  (LVCC) 
 
EXECUTING AGENCY FEE ( 8%):   US$   44,104 
 
TOTAL COST OF PROJECT TO GEF:    US$ 595,410 
 
STATUS OF COUNTERPART FUNDING:   Not applicable 
 
PROJECT MONITORING MILESTONES INCLUDED:  Included 
 
NATIONAL COORDINATING BODY:                               Ministry of Nature Protection of the Armenian Republic 

PROJECT SUMMARY 
The project is to implement a comprehensive National Programme for Recovery / Recycling of refrigerants in the 
refrigeration and air conditioning sub-sectors as part of the Refrigerant Management Plan (RMP).  Five training 
seminars for technicians performing repairs, maintenance and installation of refrigeration and air conditioning 
equipment will be held to familiarize all involved with the RMP and the National Recovery & Recycling Programme.  
The project will provide 100 recovery equipment and 150 manual recovery pumps and recovery bags to be distributed to 
those who repair mostly CFC-12 domestic refrigerators.   The project will also provide 10 sets of recycling equipment 
strategically distributed around the country.   A system for monitoring the quantity and quality of the CFC recycled is 
planned (although it forms part of another parallel project), to ensure the success of the National Recovery & Recycling 
Programme. 
 
PREPARED BY:     Dr. Adham Khalil, Eng. / NOU   DATE:  March 2002 
REVIEWED BY:     Dr. Lambert Kuijpers    DATE:  March 2002 
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PROJECT OF THE ARMENIAN REPUBLIC 
 

PROGRAMME FOR RECOVERY AND RECYCLING OF REFRIGERANTS ACCORDING 
TO THE NATIONAL REFRIGERANT MANAGEMENT PLAN 

 
 
1. OBJECTIVE 
 
The main objective of the project is to implement a comprehensive national programme for recovery and 
recycling of refrigerants in the refrigeration and air-conditioning sub-sectors according to the Refrigerant 
Management Plan (RMP). 
 
 
2.  SECTOR BACKGROUND 
 
The Country Programme (CP) for the elimination of Ozone Depleting Substances (ODS) indicates that in the 
year 2000, 158.21 ODP Tonnes were used in the refrigeration sector. Comprising 2 ODP Tonnes of CFC-11 
and 156.21 ODP Tonnes of CFC-12. The CFC-12 was mainly used for repair and maintenance of 
refrigeration and air-conditioning equipment.  
 
This project is part of an overall strategy by the Government for the Refrigeration Sector.   It is the 
Government’s first priority to stop the discharge of CFC into the atmosphere due to leaks, servicing 
emissions and the use of CFCs to flush the systems in the refrigeration and air-conditioning sub-sectors.  In 
order to achieve this goal, the Government is considering a proposal to control the deliberate venting of CFC 
and train refrigeration technicians in proper techniques of repair and maintenance of refrigeration equipment. 
An introductory training programme on the Good Practices in Refrigeration will also be part of the present 
programme.  It is to be noted that the full training session on Good Practices in Refrigeration is an 
independent project. 
 
In accordance with the Copenhagen Amendment to the Montreal Protocol, CFC production has ceased at the 
end of 1995 in Article 2 Parties.  Consequently, the availability and market price of CFC is affected, which in 
turn affects consumers in this country.  This is especially the case in the Refrigeration Sector.  This country 
imports all its requirements of CFC and HCFC. 
 
Indirectly, the implementation of the present project will allow the country to continue to use the existing 
refrigeration and air-conditioning installations  for a further period of time without having to retrofit the 
equipment or buy new equipment.  This is due to the future availability of recovered and recycled CFC in the 
country.  
 
A survey, completed by the Ministry of Nature Protection of the Armenian Republic in 2001, indicates that 
there are more than 750 refrigeration technicians in the country.  The survey also indicates that there are 42 
companies of different sizes in the country that repair refrigeration equipment in the country.  They all carry 
out maintenance and repair of domestic, commercial and industrial refrigeration equipment; many also 
maintain air conditioning units.  
 
With a population of about 3.8 Million in the year 2000, there were, about 870,000 Domestic Refrigerators.    
There are also some 5,000 Freezers, 3,800 Shelf Refrigerators, 9,000 Display Freezers, 4,200 Commercial 
Refrigerators, 1,600 Cold Rooms used for conservation of fruits and at least 3 CFC-12 Chillers. There are 
also some 15 CFC-12 Ice cream plants and some 15 HCFC-22 Ice Cream Plants as well as some Ammonia 
operated plants.  There are at least 95 other refrigeration equipment used in the milk industry.  These use 
CFC-12 or HCFC-22. There are also at least 8 HCFC-22 Chillers, 115 HCFC-22 Refrigerated Trucks, and 16 
HCFC-22 Wagons.   
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In 2000 there were a number of domestic air-conditioning systems in the country. The exact number could 
not be determined.  
 
The Government through the efforts of the Ministry of Nature Protection, is in the process of putting in 
place legislative measures to control import of ODS and equipment that contain them.  
 
3. PROJECT JUSTIFICATION 
 
The Government decided to develop a RMP which concludes that the optimum way to phase out ODS is to 
concentrate on training of trainers of refrigeration technicians, customs officers and introduce the present 
National Recovery and Recycling of Refrigerants Programme.  The Government has also taken a policy 
decision to phase out the consumption of ODS as given in the RMP.  In order to repair and service existing 
equipment, there will be a demand for CFC beyond 2007.    Part of the demand for CFC-12 to maintain 
refrigeration equipment will be met through recycled refrigerants. On the supply side, the imports of ODS 
will be according to the Country Programme schedule. It is therefore important that conservation of CFC 
through recovery and recycling be commenced early, enabling realization of the country’s phase out 
schedule. 
 
Three main ways of reducing the release of ODS will be from: 
i. Supplying major CFC users and service shops with recovery and recycling of refrigerant equipment 

to be used during service, conversion and disposal of equipment; 
ii.  Improving the maintenance procedures for refrigeration and air-conditioning equipment through 

training and introducing up-to-date practices in CFC, HCFC and HFC charging as well as handling;  
iii.  Training in refrigerant containment. 
 
The use of recycled CFC will provide an alternative source from imported virgin CFC. It is expected that by 
securing this volume of refrigerant, the country’s demand for imports of CFC-12 will be reduced.  The 
Ministry of Nature Protection of the Armenian Republic will monitor the recovery and recycling operations 
of this national programme. 
 
The quantity of CFC-12 that will not have to be imported in the country, thanks to the recovery and recycling 
efforts of this programme, is of economical importance to the country.  The quantity of CFC-12 that will 
have to be manufactured in the future will consequently also decrease, thus helping in protecting the Ozone 
Layer.  This quantity is evaluated as following: 
• 100 Recovery machines will recover an average of 1 kg of refrigerant per day per machine; 
• Based on 270 working days a year; 
• 90 % of the recovered material that can be recycled; and 
• Plus the 150 Manual Recovery Pumps to be used to recover some 85 grams of CFC-12 from domestic 

refrigerators also based on 270 working days and 80 percent recyclable, 
The annual recycled CFC-12 would be 27.4 Tonnes 
 
The following must be noted: 
• The above amount does not include the amount of CFC-12 that might be recovered by technicians not 

included in the present programme but which will be accepted by the recycling centers created by the 
programme; and   

• The amount that will be saved by improved servicing practices following the training workshops 
included in the present programme and in other training workshops is also not included in the above 
tonnage. 

 
Placement of recovery machines and associated kits will be determined by evaluating the most effective 
locations with regards to their access to the largest and consistent volumes of CFC-12. With time, these 



 

 -4-

locations may change.  The requirements and the machines would then be relocated to facilities, which have 
greater needs.  Although there are many locations where CFC-12 is being handled, it is not economically 
feasible for each location to have recovery systems on-site all the time. On the other hand, the users of small 
quantities of CFC-12 will have a number of recovery machines available.  These will be located in the 
different districts. Therefore the number of recovery machines considered in this programme is less than the 
number of sites handling CFC-12. 
 
The major use of CFC-12 will be during the repair and maintenance of commercial and industrial 
refrigeration units as well as from domestic refrigeration units.  It is expected that the commercial and 
industrial refrigeration units will be the larger source of CFC-12 as these units usually contain larger amounts 
of CFC-12 than that contained in domestic  refrigeration equipment.   The quantities of CFC-12 in domestic 
refrigerator units must not be neglected in this project, as the number of these units repaired per year is high.    
 
It is worthy to note that the present (2001) price of CFC-12 is at least 4 US Dollars per kg and that of HCFC 
was 5 US Dollars per kg.  These prices have already gone up earlier during a period when import of these 
chemicals was decreased.  This situation will occur again when the quota system and the control of ODS will 
be effectively in place.  These prices are a substantial percentage of the GDP per capita in the Armenian 
Republic. Along with the major source of recovered CFC-12 being from commercial and industrial 
refrigeration, the success of the present project is assured.  It is worthy of note that one kg of HFC-134a is 
presently about 10 US$. 
 
 
3.1 Domestic, Commercial and Industrial Refrigeration 
 
In view of the severe fluctuations in Voltage and frequent outages in the electricity supply during peak 
lighting hours, hermetically sealed domestic refrigeration equipment suffer premature winding failures. This 
is one of the main reasons for their breakdown.  The present programme will also provide for refrigerant 
recovery bags for use to collect CFC-12 by the technicians who will be making house calls to repair and 
maintain domestic refrigerators. 
 
If after a workshop receives a recovery machine and associated equipment it appears that it does not use the 
recovery equipment, then the Government will take that equipment from it and give it to another workshop 
that is willing to use it. 
 
 
3.2 Mobile Air Conditioning (MAC) and Transport Refrigeration (TR) 
 
A very small number of workshops in the country repair and maintain MAC.  Consequently, an introduction 
on proper maintenance and repair of MAC and TR will also be given.   
 
4. PROJECT MONITORING 
 
In its capacity as co-coordinator of all activities related to the Montreal Protocol in the country, The Ministry 
of Nature Protection of the Armenian Republic is the overall monitor of the project.  This entity will keep 
records of the amounts of Ozone Depleting Substances recovered and presented for recycling by each service 
center.   A computer database will be set up to monitor the information received from the service centers.  It 
should be noted that funds will be made available to the Ministry through the institutional strengthening 
project to allow them to carry out these activities. 
 
With the assistance of the National Refrigeration Consultant under the Monitoring of RMP Project, the 
Ministry of Nature Protection of the Armenian Republic will ensure that the operation for most effective use 
of the above equipment is attained. In particular monitoring will make sure that: 
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• The recovery machines are distributed according to criteria  of maximum recovery of CFC; 
• all the equipment is properly used, kept and maintained; 
• Proper records of the amounts of CFC recovered, recycled and reused are maintained. 
 
It is to be noted that all the equipment supplied under this project is to be given to the end users on a grant 
basis.  The title of ownership of the machines and equipment provided under the GEF will be kept by the 
Ministry of Nature Protection of the Armenian Republic throughout the duration of the project and then 
transferred to the users. The transfer will be subject to final evaluation of the activities carried out by the 
individual users.  
 
 
5.  PROJECT ACTIVITIES AND COSTS 
 
5.1 Objectives of the Training Programme 
 
Training will be given to the most qualified technicians who will receive recovery and recycling equipment 
as well as some of the teaching staff of centers that already teach and train in refrigeration.  The successful 
philosophy of training the trainers, which ensures “self sustenance”, will be behind the training activities 
related to the present project. This is an extremely important capacity building component for users. The on-
the-job training will improve the operational discipline and encourage recycling.  
 
A Train the Trainers Programme will be organized and run to complement the supply of recovery and 
recycling machines to ensure their effective use. Training is a crucial aspect of that programme especially as 
the field of refrigeration is constantly changing due to the implementation of the Montreal Protocol. 
 
It is assumed that with training, many situations where venting is today considered to be normal, will be 
eliminated. This will result in lowering the demand for CFC. Also, a leak is often discovered after charging 
the system. This charge is then vented. In such situations recharge may be done more than once with the 
consequence of venting large quantities of CFC.  Currently, some servicing shops flush the system with 
CFCs and vent the flushed CFC prior to final charging. This practice is extremely wasteful and needs to be 
discontinued. With training in alternative technologies and maintenance techniques, these improper practices 
can be minimized and waste could be greatly reduced. 
 
The training programmes given by the international consultant will benefit from previous training workshops 
held by UNDP in the context of, among others, the Montreal Protocol. UNDP has extensive information and 
expertise in the field of refrigeration. It is imperative that training is provided to all individuals who service 
and maintain refrigeration equipment. Otherwise it is unlikely that these technicians will learn about the 
Ozone issue and the many improved service practices when handling CFC and their alternatives.  
 
A series of training sessions will be held to enable technicians to learn proper repair procedures. Training 
must include hands-on practice with special focus on leak detection.  
 
Training will be the responsibility of the Ministry of Nature Protection of the Armenian Republic in close co-
operation with the existing technical training workshop. One (1) international expert on refrigeration system 
servicing, maintenance and CFC recovery and recycling will be fielded as soon as the Recovery and 
Recycling equipment will arrive in the country. 
 
The main tasks of the expert will be to: 
• carry out specific training in Recovery and Recycling; 
• general training activities for refrigeration systems, maintenance, recovery and recycling of CFC; 
• assist organizations and technicians in evaluating their systems and advice on possible retrofitting of 

existing equipment using non-ODS. 
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5.2 Training Programme 
 
The five (5) training sessions will be held in different parts of the country. Each one (1) day session / seminar 
will be held for (20 - 30) technicians.  These sessions / seminars will include: 
• The correlation between CFC emissions and depletion of the Ozone Layer; 
• The consequences of Ozone Depletion; 
• The production and supply trends of CFC refrigerants CFC-11, CFC-12 and R-502 as well as those of 

HCFC-22;  
• Proper and safe handling of CFC; 
• Recovery, Recycling and Reclaiming of ODS; 
• General mistakes in maintenance leading to waste and release of CFC; 
• Methods of installing recovery valves on existing equipment; 
• Proper maintenance and housekeeping procedures, e.g., importance and methods of evacuation of 

systems before recharging, prevention and early detection of leaks, etc.; and 
• Hands on training using the equipment supplied with emphasis on recovery and recycling and sound 

practice methodologies during service of the different systems. 
 
The final outcome of this training may reveal that one of the largest reductions in venting was accomplished 
by providing the know-how and that with conservation measures the industry will realize substantial savings. 
 
The trained technicians will train others after the departure of the UNDP international expert.  This way 
continuity is guaranteed. 
 
 
6. ANALYSIS OF THE PROPOSED APPROACH 
 
The present programme proposal has the following characteristics: 
 
• Rapid overall implementation; 
• Low cost for both up-front and continuing operations;  
• Technicians will have the opportunity to reuse the CFC that has been recovered and recycled; 
• Availability of long term support through the technical centers; 
• The Ministry of Nature Protection of the Armenian Republic will be responsible for monitoring the use 

of the equipment and the logbooks of the technicians. This should lead to a better understanding of the 
programme impact; and 

• Since the Government maintains ownership of the units during the life of the programme, it is possible to 
redistribute the units to locations that have a greater need.   

 
 
7. SPECIAL ARRANGEMENTS (AWARENESS) 
 
Providing information and stimulating motivation are probably the least expensive and most effective way to 
reduce the amount of CFC released into the atmosphere.  Part of the Ministry of Nature Protection of the 
Armenian Republic‘s mandate is to increase awareness on issues relating to Ozone layer protection. 
 
8. RETAILER LICENSE SCHEME  
 
This scheme, when adopted, will make it mandatory for organizations to possess a retailer’s license in order 
to purchase CFC from wholesalers/importers.  A pre-requisite for issuing such licenses will be that at least 
one technician of the organization has undergone training. Necessary precautions will have to be taken to 
avoid creating a black-market, once this scheme is implemented. 
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9.  INSTITUTIONAL ARRANGEMENT    
 
The Ministry of Nature Protection of the Armenian Republic will co-ordinate the implementation of this 
programme. Some of the training sessions in the programme will be conducted at the technical centers. 
 
10. INPUTS 
 
10.1 Equipment 
 
The following criteria were used for the selection of the equipment: 
• 100 workshops would receive a recovery unit and associated equipment, according to its needs;  
• 150 sets of hand operated recovery pumps and bags will also be distributed to the workshops repairing 

domestic refrigerators, and 
• In order to reasonably recycle the amounts of CFC-12 recovered from the workshops having recovery 

machines, 10 mobile recycling centers would be established. 
 
Based on the above, the following equipment will be provided to the Ministry of Nature Protection of the 
Armenian Republic. 
 
10.2 Equipment Needed for the Recovery of CFC-12 Refrigerant 
  
• The recovery machines will be portable and will incorporate an over fill protection (OFP) device. Each 

machine will include as part of its equipment a 30 lb. Department of Transport (DOT) refrigerant 
recovery cylinder and appropriate hoses and tap valves; 

• Recovery bags and manual recovery pumps with two hoses with tap valves for use with domestic 
refrigerators; 

• 30 lb. CFC-12 recovery cylinders with two ports and OFP; 
• CFC-12 recovery equipment kits.  Each kit will include; 1 gauge manifold with hoses, 1 electronic leak 

detector, 2 service couplings, 1 piercing pliers, 2 pairs of goggles, 2 pairs of gloves, 1 thermometer, 1 set 
of service hoses, as well as an electronic weighing scale; and 

• Maintenance and spare parts for the above. 
 
10.3 Equipment Needed for the Recycling of CFC-12 Refrigerant 
 
• Mobile single cycle CFC-12 recycling machines incorporating an OFP device and with capacity to fill 

automatically, in a single and continuous process or multiple passes, a 120-lb. cylinder.   Each machine 
will incorporate an oil separator, 2 independent filters, (one for acid one for moisture and particles), 
automatic purging of non condensable gases, appropriate refrigerant gauge, hoses and a weighing scale; 

• CFC-12 refrigerant identification kits to identify mixed refrigerants and assure that only the machines 
recycle CFC-12;  

• 100 lb. CFC-12 refrigerant cylinders with dual port and OFP device; 
• 1000 lb. CFC-12 refrigerant cylinders with dual port and relief valve will be made available to the  

recycling centers; 
• Vacuum pumps to empty the cylinders; 
• Leak detectors; and  
• Maintenance and spare parts for the above. 
 
 
11. DISTRIBUTION AND SITING OF THE RECOVERY AND RECYCLING EQUIPMENT 
 
11.1 Distribution of Recovery Equipment 
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The recovery machines and equipment kits will be made available, under the supervision of the Ministry of 
Nature Protection of the Armenian Republic to refrigeration service workshops and firms maintaining their 
own installations.  
 
The recovery cylinders, (2 each), and sets of recovery bags will be distributed among the recovery centers.  
The sets of recovery bags will be given to those centers that mainly maintain domestic refrigerators. The 
remaining will be given to the recycling centers, along with the 100 lb. and 1000 lb. cylinders, for use when 
large refrigeration and air conditioning systems are serviced. 
 
11.2 Siting of the Recycling Centers  
 
The recycling centers will be situated within the installations of entities with refrigerant handling experience 
such as the principle refrigerant distributors, who will also be responsible for the operation of the centers.   
The final location of the centers will be determined before the equipment arrives in the country. 
 
11.2.1 Conditions for the Siting of the Recycling Centers  
 
Each of the refrigerant suppliers and the technical institutes will be invited to submit its proposal and 
qualifications to the Ministry of Nature Protection of the Armenian Republic who will have the responsibility 
for deciding the correct site for the recycling centers. 
 
The recycling centers will need protected but properly ventilated areas for the siting of the recycling 
equipment and for the storage of the recovered and recycled refrigerant.  The chosen operator will have to 
posses adequate equipment for the storage of the un-recyclable refrigerant (i.e. CFC mixtures) until means 
are found for their reclaim or destruction. 
 
The technicians responsible for the operation of the recovery center must have certified experience in 
handling refrigerants. 
 
12. REDUCTION IN CONSUMPTION 
 
Based on the number of recovery machines and refrigerant recovery bags that will be operating, the quantity 
of CFC-12 that will not have to be imported in the country, and thus manufactured in the future, thanks to the 
recovery / recycling efforts in this programme, is estimated as 27.4 Tonnes per year. 
 
13. OPERATIONAL, QUALITY AND PRICING CONTROLS 
 
13.1 Operational Control 
 
The Ministry of Nature Protection of the Armenian Republic will have responsibility for implementing and 
overseeing the recovery and recycling programme.  The duties of the Ministry of Nature Protection of the 
Armenian Republic will include distributing the recovery equipment, siting the recycling centers, monitoring 
the amount of CFC recycled and redistributing the equipment, when necessary. As stated earlier that funds 
will be made available to the Ministry through the institutional strengthening project to allow them to carry 
out these activities. 
 
13.2 Quality Control 
 
Samples of recycled refrigerant will be analyzed for cleanliness under the supervision of the Ministry of 
Nature Protection of the Armenian Republic. 
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13.3 Pricing of Recycled Refrigerant 
 
The recycled refrigerant will be returned, as such, to the recovery network at a price that shall not be more 
than that which is reasonable to cover the operational costs of the recycling centers including; collection of 
recovered refrigerant, operating space, storage areas, man hours and redistribution of the recycled refrigerant.  
This price will be agreed upon under the supervision of the Ministry of Nature Protection the Armenian 
Republic. 
 
14. EXPECTED PROGRAMME RESULTS 
 
The following are results expected from this programme: 
• improved training of technicians in the refrigeration and air conditioning sector thereby reducing leaks 

and emissions during servicing and maintenance; 
• the recovery of refrigerant before retrofitting or dismantling and scrapping operations; 
• creation of the necessary infrastructure within the country for the collection, recycling and distribution of 

all CFC recovered by whatever means; 
• encouragement to service workshops and companies to maintain their own systems and/or equipment, 

whether directly included in this programme or not, to recover CFC-12 during servicing; and 
• Expected reduction of a minimum of 13 Tonnes / year of CFC-12 purchased. 
 
15. TIMETABLE 
 
TASK TIME FOR COMPLETION 
                  /        PERIOD Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 
1. PREPARATION               

    GEF Approval XX              

    Procurement preparation   XX              

    Arrival of equipment  XXX             

2. DEMONSTRATION 
SEMINARS 

  XX            

3. STARTING 
RECOVERY /   
RECYCLING 
Distribution of equipment 

    XX XXX           

4. MONITORING 
    Setting up Monitoring 
System 

    XX XXX XXX XXX XXX XXX XXX XXX XXX XXX   

5. PROJECT REVIEW 
AND REPORTING 

            XXX XXX 

 
16. CO-ORDINATING NATIONAL BODY 
 
The National Ozone Office of the Ministry of Nature Protection of the Armenian Republic (Ozone Focal 
Point) will be the coordinating body for this project. 
 
17.  PROGRAMME COSTS 
 
17.1 Demonstration Seminars  
 

 Item Total 

 One International Consultant: fees, travel, DSA and other expenses $15 000 
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 National Consultant and Local Travel $2 500 
 Logistical arrangements for seminars including interpreters $10 000 
 Duplication of Technical Literature $1 250 

 SUB-TOTAL $28 750 
 
17.2 Recovery and Recycling Equipment 
 
Units Recovery and Recycling Equipment Total Cost 

 CFC-12 EQUIPMENT TO BE USED BY THE WORKSHOPS 
100 Recovery Machines  $100 000 
150 Recovery Bags $4 050 
150 Manual Recovery Pumps with two hoses and tap valves $33 000 
100 Refrigerant Recovery Cylinders with two ports $6 000 
250 Refrigerant Recovery Cylinders with two ports and OFP $18 750 
250 Recovery Equipment Kits Including Leak Detectors $162 500 

 CFC-12 EQUIPMENT TO BE USED AT THE RECYCLING CENTERS 
10 Recycling Equipment $38 000 
10 Refrigerant Identification Kits $6 500 
10 Vacuum pumps to empty the cylinders $3 500 
30 100 lb. Refrigeration Cylinders with two ports and OFP  $6 000 
10 1000 lb. Refrigerant Cylinders with two ports $10 000 

 Sub-total $388 300 
 MAINTENANCE AND SPARES $38 830 
 FREIGHT COSTS $38 830 
 CONTINGENCIES (10 % OF EQUIPMENT+MAINTENANCE+SPARES+FREIGH) $46 596 
 SUB-TOTAL $512 556 

 
17.3 Incremental Operating Costs  
 
All operating costs including; transportation of cylinders to and from the recycling centers, maintenance of 
the equipment that will be supplied under the present programme shall be included in the sale price of the 
recycled refrigerant. 
 
As part of its responsibilities, the National Ozone Office of the Ministry of Nature Protection of the 
Armenian Republic (Ozone Focal Point), shall monitor the programme and ensure that the sale price of the 
recycled refrigerant is balanced in such a manner that neither financial loss nor profit shall be incurred by the 
operators of the recycling centers. 
 
17.4 Monitoring System Costs  
 
The activities under this heading are part of the funds approved as a separate project that is included in the 
Refrigerant Management Plan. 
 
Project Costs  
17.1   DEMONSTRATION SEMINARS $28 750 
17.2   Recovery and Recycling Equipment $512 556 
17.4 Project Evaluation Mission $10 000 
TOTAL PROJECT COST (INCREMENTAL COST) $551 306 
 
18. COST EFFECTIVENESS 
Project Cost (incremental Cost) $551 306 
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Reduction inCFC-12 consumption in kg / ye ar 27.4 
COST EFFECTIVENESS FOR ONE YEAR IN US $ PER KG 20.12 * 
• It is to be noted that the Armenian Republic is a LVCC therefore the cost effectiveness threshold 

does not apply. 
 
19. PROGRAMME REVIEW AND REPORTING 
 
The programme will be the object of tripartite review consisting of representatives from the Government, the 
Ministry of Nature Protection of the Armenian Republic, as the Executing Agency, and UNDP.  This review 
will be done at least twice during the life of the programme.  The national co-coordinator for the programme 
or the official responsible for the execution of the programme will prepare and submit for each of the 
reviewing parties’ progress and evaluation reports.   During the implementation of the programme, other 
similar reports that may be requested shall be prepared. 
 
A final programme report will be prepared to be considered at the final review committee meeting of the 
programme.  A draft of that final report will be prepared in advance so that all parties may examine its 
contents before the final meeting.  The final draft will be obtained within two weeks after this final meeting.  
It will incorporate all the agreed final observations, technical and otherwise.   
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PROJECT COVER SHEET 
 

COUNTRY   : ARMENIAN  REPUBLIC IMPLEMENTING AGENCY : UNDP 
  
 PROJECT TITLE    : Monitoring the Activities in the RMP 

 
IN CURRENT BUSINESS PLAN    : YES   

SECTOR       :  Refrigeration 
SUB-SECTOR       :  Refrigeration 

ODS USE IN SECTOR  Current ( 2000)  : 158.21 ODP Tonnes 
ODS USE IN SUBSECTOR     : 158.21 ODP Tonnes 
PROJECT IMPACT      :   N/A  
PROJECT DURATION     : 5 years (2002-2006) 

TOTAL PROJECT COST 
Incremental Capital Cost     :  US $  50 000 

 Contingency       :  N/A    
 Incremental Operating Benefits    :  Not applicable  
 Total Project Cost      :  US $  50 000 

LOCAL OWNERSHIP     :  100 % 
EXPORT COMPONENT     :    0 % 
REQUESTED GRANT     :  US $  50 000 
GRANT-EFFECTIVENESS     : N/A 
AGENCY SUPPORT COST     :  US $  4 000 

TOTAL PROJECT COST TO GERF    : US   $  54 000 
STATUS COUNTERPART FUNDING   :  n/a 

MONITORING MILESTONES    :  Included in document  
NATIONAL COORDINATING AGENCY   :  National Ozone Office -       

      Armenian Republic  
PROJECT SUMMARY 

The project aims at monitoring the activities related to the refrigeration sector as per the Refrigeration 
Management Plan.  These include training of refrigeration technicians in the proper modern 
techniques of maintenance and repairs, recovery and recycling of refrigerants specially CFC-12.  A 
refrigeration technician will be contracted to undertake this assignment. He will report to the National 
Ozone Office who is responsible for all the activities relating to the Ozone Issue in the country. 
 
IMPACT OF THE PROJECT ON COUNTRY'S MONTREAL PROTOCOL OBLIGATIONS 
This project will ensure that the refrigeration projects are implemented as designed thus adhering to 
the phase-out schedule given in the Country Programme and as such is important in helping the 
Government meet its obligations under the Montreal Protocol 

 

Prepared by: Dr. Adham Khalil, Eng. / NOU   Date: March 2002 
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PROJECT SUMMARY 
 
The project is to carry out the monitoring activities listed in the Refrigerant Management Plan 
(RMP).  Its duration (five years) corresponds to the longest duration of the other RMP-activities 
(i.e. the awareness/incentive program). 
 
In order to attain the objectives of the Recovery and Recycling Project, a local consultant trained in 
refrigeration will have to be contracted to collect the data from all the workshops that are included 
in the Recovery and Recycling Project.  These workshops are located all over the country.  
 
The duties of the National Consultant will also cover the other activities enumerated in the RMP.  
 
An international Consultant shall travel to the country at regular intervals to follow up on the 
activities of the RMP and advise on corrective measures when and if necessary. 
 
COST OF PROJECT 
 
Activity or Item 
Number 

Description Cost in US 
Dollars  

1 One (1) National Consultant in  36,000 

2 Transportation and other logistical 
arrangements for the National Consultant 

8,000 

3 Sundries 6,000 
4 Agency Support Costs (8%) 4,000 
 TOTAL 54,000 
 
 
Milestones: The National Consultant will produce one detailed report per year, showing the 
progress in the implementation of the RMP activities, and the gradual phaseout of the CFC 
consumption in the refrigeration sector. 
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PROJECT COVER SHEET 
 

COUNTRY   : ARMENIAN REPUBLIC    IMPLEMENTING AGENCY : UNDP 

PROJECT TITLE    : Awareness and Incentive programme   
 
IN CURRENT BUSINESS PLAN   : YES  (under global programme) 

SECTOR      : Refrigeration 
SUB-SECTOR       : Commercial and Industrial Refrigeration sector  

ODS USE IN SECTOR  
   Current ( 2000)   :  154.01 ODP Tonnes 

ODS USE IN SUBSECTOR (estimate)   :   16.59 ODP Tonnes 
PROJECT IMPACT     :       5   ODP Tonnes 

PROJECT DURATION     : 5 years (2002-2006) 

TOTAL PROJECT COST 
Incremental Capital Cost   :  US $  446 638 

 Contingency     :  US $    0          (incentive programme) 
 Incremental Operating Benefits   :  Not applicable (incentive programme) 
 Total Project Cost    :  US $  446 638 

LOCAL OWNERSHIP     :  100 % 
EXPORT COMPONENT    :    0 % 

REQUESTED GRANT     :  US $  446 638 

GRANT-EFFECTIVENESS    : US $ 8.9 /kg (no threshold) 

AGENCY SUPPORT COST    :  US $    37 192 

TOTAL PROJECT COST TO GEF   : US   $  482 369 

STATUS COUNTERPART FUNDING   :  See details on incentive mechanism 
MONITORING MILESTONES    :  Included in document  
NATIONAL COORDINATING AGENCY  :  National Ozone Office - Armenian Republic 

 

Prepared by: Dr. Adham Khalil, Eng./NOU      Date: March 2002 

PROJECT SUMMARY 
Further to a survey in Armenian Republic, it has been established that due to the large number of enterpris es involved, and the 
limited GEF funds potentially available to the Armenian Republic for projects to eliminate ODS consumption in the commercial 
and industrial refrigeration end-user sector between 2002 – 2006, individual enterprise projects involving equipment 
replacement, retrofit, or “drop-in” refrigerant solutions are neither feasible nor cost-effective. Instead, an incentive programme 
is being proposed. Its objective is to encourage refrigeration end-users to replace, or permanently retrofit, their existing ODS 
based equipment to use zero-ODP, or low-ODP refrigerants. Applications for the incentive payments will be sent to the 
Armenian Republic National Ozone Office during the period 2002-2006 which will oversee this programme together with UNDP.  
Incentive payments will be based on ODP consumption when equipment is replaced, or the cost of permanent retrofit and ODS 
consumption, and will range from US$ 500 – US$ 15,000. 

IMPACT OF THE PROJECT ON COUNTRY'S MONTREAL PROTOCOL OBLIGATIONS: 
This project will eliminate the use of 5 ODP Tonnes in the refrigeration sector, and as such is important in helping the Armenian 
Government meet its obligations under the Montreal Protocol. 
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PROJECT OF THE GOVERNMENT OF THE ARMENIAN REPUBLIC 
 

AWARENESS AND INCENTIVE PROGRAMME 
 

1. PROJECT OBJECTIVE 
 
The objective of this project is to provide an incentive to the Armenian Republic enterprises, in the 
commercial and industrial refrigeration end-user sectors, that wish to replace or permanently retrofit their 
existing refrigeration equipment so as to eliminate the consumption of CFC-12 or R-502 by replacement 
with zero-ODP, or low-ODP refrigerants. 
 
2. SECTOR BACKGROUND 
 
The Armenian Republic became a Party to the Montreal Protocol on 1 October 1999 as a non-Article 5 (1) 
country (i.e. developed country).   It subsequently started the process of ratifying the London Amendments, 
the Copenhagen Amendments and the other Montreal Amendments.  
 
A Country Programme is submitted to the Global Environmental Facility (GEF) in March 2002. It showed 
that there was a total ODP consumption in 2000 of 173.48 ODP Tonnes of Annex A and B of Group I 
chemicals of which 171.18 ODP Tonnes or 89.9 percent were used in the refrigeration sector.  
 
According to official records and interviews with importers and users, the consumption in the refrigeration 
sector has decreased from 202 ODP Tonnes in 1995  and to 191 ODP Tonnes in 1997 (baseline period). 
The baseline consumption is 196.48 ODP Tonnes. This decrease in consumption is due to the decline in the 
economic situation in the country, advancing age of the refrigeration equipment in the country as well as the 
clandestine imports of ODS.  In 1998 this consumption has decreased to about 196.5 ODP Tonnes and in 
1999 the consumption decreased again to 180.5 ODP Tonnes. 
 
A general survey in the refrigeration sector was carried out by the Ministry of Nature Protection with 
assistance from the Global Environmental Facility through UNDP and UNEP.  The survey determined that 
with a population of about 3.8 Million in the year 2000, there were, about 870,000 Domestic Refrigerators.    
There are also some 5,000 Freezers, 3,800 Shelf Refrigerators, 9,000 Display Freezers, 4,200 Commercial 
Refrigerators, 1,600 Cold Rooms used for conservation of fruits and at least 3 CFC-12 Chillers. There are 
also some 15 CFC-12 Ice cream plants and some 15 HCFC-22 Ice Cream Plants as well as some 
Ammonia operated plants.  There are at least 95 other refrigeration equipment used in the milk industry.  
These use CFC-12 or HCFC-22. There are also at least 8 HCFC-22 Chillers, 115 HCFC-22 Refrigerated 
Trucks, and 16 HCFC-22 Wagons.   
 
In 2000 there were a number of domestic air-conditioning systems in the country. The exact number could 
not be determined. 
 
A survey is ongoing covering end users in the refrigeration sector.  It is carried out by a National Consultant 
under the Ministry of Nature Protection of the Armenian Republic. This survey covers the commercial and 
industrial refrigeration end-user sector (only cold-stores).  There are a number of large cold room complexes 
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in the country.  As an example the “Dzjunik Cold Rooms Complex” is in Yerevan.  It has a 13000 Tonnes 
capacity and has 28 Cold Rooms.   Some use CFC-12 and others use Ammonia as refrigerants. 
 
This project aims at eliminating 5 ODP Tonnes out of the consumption in this sub-sector. The balance of this 
consumption may be decreased thanks to the legislative measures which were already put in place in 
Armenian Republic. 
 
 3. GENERAL JUSTIFICATION FOR A REFRIGERATION END-USER PROJECT 
 
A decision was taken at the 28th Meeting of the Executive Committee, providing guidance on this new sub 
sector (decision 28/44). The guidelines were approved for an initial period of 18 months (i.e. till the end of 
2000). They require that certain conditions be met which are listed below. Our comments (mostly received 
from the National Ozone Office in Armenian Republic) are added in italics: 
 

1. that the country has production and import controls on CFCs and CFC-based equipment in place 
and effectively enforces, and restricts the deployment of CFC components.   

 
2. that the time of seeking compensation in the form of grants for end-user conversions, the country can 

establish that its major remaining consumption is for the servicing of refrigeration and air-conditioning 
equipment; 

 
• As indicated in the RMP, almost all of the remaining CFC consumption is in the 

refrigeration-servicing sector.  
 

3. to establish the above, that comprehensive data on the profile of all remaining consumption has been 
determined and made available; 

 
• It is for this reason, that UNDP has assisted Armenian Republic in the formulation of the 

RMP. A detailed profile of remaining consumption is included therein. 
 

4. that 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 the last 
year and is predicted to continue to increase. 

 
• The project forms part of the refrigeration strategy as proposed in the RMP, together with 

training activities for customs officers and the completed recovery/recycling scheme. 
Apart from that, there are no further activities that could be funded to assist the country 
in meeting the CFC freeze and other Montreal Protocol control measures. 

• The price of CFC-12 in January 2002 was reported by the Ministry of Nature Protection 
of the Armenian Republic to be about 4 US$ / kg up from 2.5 US$/kg in the year 2000.  

 
In addition, the Executive Committee approved additional guidelines pertaining to the RMP’s that puts 
further restrictions on the development of end-user projects (decision 31/48). It stipulates that any further 
assistance in the refrigeration sector should be part of the strategy of the RMP, and that only 50% of 
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additional funds above what would normally be approved under an RMP could be obtained until the year 
2007. The Government fully understands the implications of this policy, and it is for this very reason that  

• an incentive programme with limited funding is being proposed 
• the duration of this programme is extended throughout 2006. Any enterprise that wishes 

to come forward with a request for an incentive, can do so whenever they decide to 
replace their refrigeration system anyway, and can do so between now and 2006. 
However, as the incentive programme will be operated on a first come, first served, basis 
it is expected that it will lead to early reductions in ODS consumption. 

 
4. TECHNOLOGY OVERVIEW AND SELECTION 
 
The following three options are potentially available to an end-user in the commercial and industrial 
refrigeration sector to eliminate CFC consumption: 
 
1. Replacement of the existing CFC based refrigeration system with a system designed to use a zero-ODP, 

or low-ODP refrigerant. This option requires a major investment in new equipment. New equipment 
based on zero-ODP refrigerants such as HFC-134a, R-404A, R-507, hydrocarbons – R-290, R-600, 
R-600a, and mixtures thereof, or ammonia, is commercially available and all can be considered as “once 
off” permanent replacement with no further change in refrigerant necessary for the lifetime of the 
equipment. New equipment based on the use of a low-ODP HCFC refrigerant such as HCFC-22 is 
also commercially available. Whilst this may currently be an environmentally acceptable solution, it should 
be regarded as an interim solution that will require a further change to a zero-ODP refrigerant at some 
future date.       

 
2. Retrofit of existing refrigeration equipment to use a zero-ODP refrigerant. This option, that will prolong 

the useful lifetime of the existing equipment, is technically feasible for some but not all existing equipment. 
The age of the equipment, and the economics of retrofit versus replacement must be considered. The 
retrofit option should only be selected if the evaluation of the initial cost and operational costs over the 
anticipated remaining lifetime of the equipment is substantially lower than the initial and operating costs of 
a new installation. For newer equipment (post 1995), the initial cost of the retrofit option should be quite 
low as such equipment is usually designed for use with either CFC or HFC refrigerants and the 
procedure is thus simplified. Retrofit from a CFC refrigerant to a zero-ODP refrigerant such as HFC-
134a, R-404A, R-507, or a hydrocarbon, may be regarded as a “once off” permanent solution with no 
further conversion of refrigerant necessary during the lifetime of the equipment.  

 
3. Drop-in Ternary Blend Replacement Refrigerants containing HCFCs. The objective of this option is also 

to prolong the useful lifetime of the existing equipment but at lower initial cost. This can be achieved in 
some equipment by the use of ternary refrigerant blends typically containing HCFCs and HFCs, and 
sometimes Hydrocarbons. Blends with different properties are available to replace CFC-12, R-500, and 
R-502 over a wide range of operating conditions. However, in some equipment the use of these blends 
will also require similar system changes as in retrofit, namely a change of compressor oil and the filter 
dryer, and adjustment or replacement of the expansion device. Whilst the lower initial cost than retrofit to 
a HFC refrigerant for some equipment may be attractive, both the operating cost and availability of the 
refrigerant blend must be considered. Conversion from a CFC refrigerant to a low-ODP refrigerant 
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blend that contains HCFCs must also be considered as an “interim” conversion that will require a further 
change to a zero-ODP refrigerant at some future date.  It should also be noted that: 

• By definition, a “drop-in” refrigerant implies minimal system changes and little more than simple 
replacement of one refrigerant with another. In this case the conversion can easily be reversed 
and the elimination of CFC consumption may not be sustained.  

• “Drop-in” conversions from CFCs to ternary refrigerant blends containing HCFCs have seen 
limited application in Article 5 countries due to the poor availability and relatively high cost of 
these refrigerants. Such considerations are important given the high refrigerant loss rates typically 
found in aging commercial and industrial refrigeration equipment. 

• Extra care is also necessary in the handling and use, as well as the recovery and recycling of 
ternary refrigerant blends containing HCFCs. Appropriate steps must be taken to avoid possible 
contamination of CFC-12 refrigerant being recovered for recycling under the National Recovery 
and Recycling programme.  

 
In conclusion, the equipment replacement option is clearly expensive and the level of funding that could be 
obtained from the Global Environmental Facility would only be sufficient to cover the costs of equipment 
replacement at a fraction of the estimated 100 enterprises in the commercial and industrial refrigeration end-
user sector. The permanent retrofit of a CFC based refrigeration system to use a zero-ODP refrigerant will 
be a technically, environmentally, and sound financial proposition for a number of end-user enterprises. The 
sustainability of CFC replacement by “drop-in” refrigerants based on ternary blends containing HCFCs is 
uncertain and highly dependent on refrigerant loss rates and the replacement refrigerant availability. 
Considering this, the potential for accidental contamination of CFC-12 during recovery and recycling 
activities, and the limited GEF resource that is available, the funding of “drop-in” conversions to eliminate 
CFC consumption is not considered the best use of available GEF funds.  
 
Based on the foregoing technology review, rather than using all the potentially available GEF funding that a 
country could obtain till 2007 to eliminate CFC consumption at only a small number of the estimated end-
users in the commercial and industrial refrigeration end-user sector, an incentive programme is being 
proposed instead. This programme is described in detail in Sections 5 and 6 of this document. 
 
5. PROJECT DESCRIPTION 
 
Under this project any commercial or industrial refrigeration end-user enterprise that decides to replace, or 
retrofit its existing CFC-12 or R-502 based refrigeration equipment can apply to receive an incentive 
payment towards the cost of the replacement equipment, or retrofit. Only enterprises that select replacement 
equipment, or retrofit based on non-CFC refrigerant technology would be eligible to receive an incentive 
payment.  
 
The two components of the project are: 
• Information dissemination and monitoring activities. 
• Incentive programme. 
 
The first component focuses on informing the end-users in Armenian Republic about the existence of the 
incentive programme and follow up on applications for incentives received from them. Activities will include  
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• placement of advertisements in newspapers 
• printing of info-leaflets about the programme to be mailed to end-users and/or distributed to the industry 

associations covering the refrigeration end-users 
• holding of a National Workshop targeting the end-users 
• review and evaluation of the applications received by end-users 
• annual meetings to report on the progress of the programme 
 
The second component consists of the grant incentives to be provided to end-users applying for an incentive 
payment. The conditions whereby end-users may receive an incentive payment and the calculation of the 
grant amount are given in the next section of the document. 
 
6. CONDITIONS TO BE MET TO RECEIVE AN INCENTIVE PAYMENT. 
  
1. Sector. The enterprise must belong to the commercial or industrial refrigeration end-user sub-sector. This 
sub-sector includes refrigeration systems used in food-storage (cold stores and silos), fisheries, meat-
processing plants, breweries, hospitals, hotels, restaurants, supermarkets, etc. Enterprises with chillers, air-
conditioning, MAC, refrigerated transport (trucks, rail) are not included in this programme. 
 
2. ODS and Alternatives. The Ozone Depleting Substances (ODS) to be eliminated under this programme 
will be limited to CFC’s and R-502. Commercial or industrial refrigeration end-user enterprises that will be 
considered under this incentive payment project will therefore have to replace, or retrofit their existing CFC-
12 or R-502 based refrigeration system with a non-CFC refrigerant-based system. The use of drop-in 
refrigerants will not be considered for an incentive payment. End-users enterprises will have a choice 
regarding which alternative non-CFC refrigerant-based technology they choose but the choice is limited to 
zero-ODP systems, or systems using simple HCFCs. 
 
3. Duration and Modality. The programme may run during a period of six years (2002-2006). This duration 
could be shorter if the total funding of the incentive programme is exhausted before 2006. Enterprises, which 
send an application for a grant incentive, will be evaluated on a first-come first-served basis. Applications will 
be addressed to the National Ozone Office, Ministry of Nature Protection - Armenian Republic and the local 
UNDP-office in Yerevan. The international and national consultants will technically evaluate the applications. 
An enterprise can only apply once during the six-year period, even if it has several refrigeration systems. 
However, an enterprise can combine several of its systems in its request for an incentive.  
 
4. Eligibility. Enterprises will only be eligible if they were in existence before 25 July 1995. In addition, the 
end-user equipment that will be replaced must also have been installed before 25 July 1995.  Proof of this 
must be attached to the application. 
 
An end-user enterprise wishing to apply for an incentive payment will have to include the following 
information in its application for an incentive payment: 

• Details of the proposed conversion, which must be based on proven and mature technology. 
• Details of the costs of the proposed equipment replacement, or retrofit.  
• Details of the costs of the current CFC refrigerant, and the proposed replacement refrigerant. 
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• An estimate of the changes in performance efficiency and refrigerating capacity that will result from the 
conversion. 

• Confirmation that it can meet established local and international safety, health, and environmental 
standards related to the new refrigerant. 

 
(Note: Where existing equipment is to be replaced, the new equipment supplier will be expected to provide 
full technical support, and to provide all the required information on issues relating to safety, health, and the 
environment, during normal operation and emergency situations. Similar information in the form of Material 
Safety Data Sheets will be expected to be provided by the refrigerant supplier for conversions involving both 
equipment replacement, and retrofit.)  
 
5. ODS Consumption. Applications must also contain information which establishes the average of the annual 
ODS (CFC or R-502) consumption “C” over the last 3 years, and invoices showing this ODS consumption 
must be attached to the application.  The ODP of CFC-12 is 1.0, while the ODP of R-502 is 0.34 
(according to UNEP’s Refrigeration TOC handbook). For this reason, the consumption will be calculated as  
 

“C” = “Average CFC Consumption” + 0.34 x “Average R-502 Consumption” 
 
6. Baseline Equipment. Applications must contain information describing the current refrigeration equipment 
at the end-user enterprise. This description will include the nature of the equipment, model, brand, year that 
the equipment was installed, as well as the price at purchase, serial number, capacity, ODS-charge, etc. 
Copies of the purchase order and invoice should be attached to the application, if available. 
 
7. Recovery & Recycling of the CFC-12 and R-502 Refrigerant Charges in the Baseline Equipment. The 
CFC-12 or R-502 refrigerant charge in the existing equipment that is to be replaced, or retrofitted, must be 
recovered and recycled. This should be co-coordinated through the National Recovery & Recycling 
Programme operated under the auspices of the National Ozone Office in Yerevan. 
  
8. Conditions and determining the Grant “G”. 
The grant “G” that will be paid to the applicant depends on the consumption “C” as determined in 5. above. 
It will be derived from the following table: 

 
Cost Effectiveness Ranges US$/Kg Consumption "C" (kg) Incentive (US$) 

from To 

<10 500 >50 50 

10-20 1,000 100 50 
20-50 2,500 125 50 
50-100 5,000 100 50 
100-200 7,500 75 38 
200-300 10,000 50 33 
300-400 12,500 42 31 

>400 15,000 38 <38 

 
Following completion of the conversion, invoices must be produced by the end-user enterprise to confirm the 
total costs incurred by the enterprise during the conversion process involving either equipment replacement, 
or retrofit. These invoices will relate to the purchase of capital cost items, to local works carried out by the 
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enterprise, the cost of the initial charge of the replacement compressor lube oil, and to the cost of the initial 
new charge of the replacement refrigerant plus HFC-134a used for leak testing.  
 
The cost data submitted by the enterprises will first be reviewed by the National Consultant who shall ensure 
that all of the required information has been provided. The complete cost data information, together with any 
comments from the National Consultant, shall then be reviewed by the International Consultant who will 
make a formal recommendation on the eligible level of the incentive payment to UNDP, the National Ozone 
Office in the Armenian Republic, and the local UNDP-office in Yerevan.   
 
To receive the full incentive payment, an end-user enterprise must be able to demonstrate that the total costs 
for the conversion exceed the incentive payment as calculated based on the ODS consumption and as 
described above. In the case that the total costs for the conversion are less than the incentive payment as 
calculated based on the ODS consumption, then the incentive payment to the enterprise will be limited to the 
verified eligible costs incurred in the conversion.      
 
It should also be noted that the amount “G” is based on 100 % Article-5 or CEIT ownership. Funds for part 
Article-5 or CEIT ownership will be reduced on the percentage of Article-5 or CEIT ownership of the 
enterprise. 
 
9. Payment Modality and Destruction of Equipment. 
Upon receipt of an application for an incentive payment for an enterprise, 40% of the incentive amount, or 
40% of the estimated cost if this is lower than the incentive amount, can be paid up front if the documentation 
as described in paragraph 4. is found satisfactory and if the application itself is found to be acceptable. The 
eligible balance will only be paid after the conversion to non-CFC refrigerant-based equipment has been 
completed, the total cost data has been reviewed and the International Consultant has made a formal 
recommendation on the actual level of the incentive payment, and formal certification that the replaced 
baseline CFC refrigerant-based equipment has been destroyed/dismantled/rendered unusable with CFCs 
according to GEF policy decisions and guidelines. (This will involve a Certificate signed by the National 
Ozone Office in Armenian Republic, the National Consultant, and the enterprise together with appropriate 
photographic evidence). It is clearly understood that the replaced baseline equipment will never be sold to 
another enterprise, neither within Armenian Republic nor abroad. Since the GEF payment is only an 
incentive, the enterprise will be allowed to keep any scrap value of the destroyed ODS-based equipment. 
 
7.0 PROJECT COSTS 
The project budget is as follows: 

Budget Line Description US$ 

International Expert to provide overall guidance, evaluate incoming applications for 
incentive payments, follow up on these requests with the National Consultant or 
Subcontractor, and final review and recommendations relating to the level of 
incentive payment (home base with one visit to the country for workshop) 

18 000 

National Consultant or Subcontractor for information, monitoring activities, 
certification of destruction of replaced baseline equipment, and preliminary review 
of cost data for the conversion process. 

12 000 

National Workshop for informing End-Users 10 000 
Local Travel within the country  5 000 
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Sundries (local telephone, fax, advertisements in papers, reporting)  8 000 
Incentives to the End-Users  392 736 
Contingencies        902 

TOTAL 446 638 

Notes: 1. The services of the consultants will be on a part-time basis and cover a six-year period. 
           2. No contingencies are being requested for this incentive-based programme. 
 
8.0 COST EFFECTIVENESS (CE) 
 
Cost effectiveness for the project is US$ 446 638 / 5 000 kg = US$ 8.9 / kg 
Note. The Armenian Republic being a LVCC, the CE does not apply 
 
9.0 PROJECT IMPLEMENTATION AND MONITORING 
 
The contracting of the international consultant and all local activities will be implemented through National 
Execution. A special arrangement will be found for adequate compensation to the UNDP Country Office in 
Yerevan for the necessary follow-up over the 6-year period. 
 

Year 1 2 3 4 5 6 

Quarter 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

MF Project approval x                        

Project document signature  x                       
Contracts Awarded  x                       
National End-User Workshop   x                      
Visit International Consultant   x                      
Incentive Programme Running    x X x X x x x X X x x X x x x x x x X x  
Yearly Review Meeting    x    x    X    x    x   x  
Project completed                       x  
Completion report                         x 

 
MILESTONES FOR PROJECT MONITORING 

TASK MONTH* 

(a)  Project document submitted to beneficiary 3 
(b)  Project document signature 3 
(c)  Contracts awarded 6 
(d)  National Workshop Held 9 
(e)  Incentive Programme Running 10-71 
(h)  Submission of project completion report 72 
* as measured from project approval 
 
10. PROJECT IMPACT 
 
This project will eliminate the use of 5 Tonnes of ODS.   
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11. ANNEXES 
 
Annex-1:  Flow Chart information on Retrofit Procedure for conversion from CFC-12 to HFC-134a. 
Annex-2: Letters of support  
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ANNEX – 1 

 
RETROFIT PROCEDURE FOR CONVERSION FROM CFC-12 TO HFC-134a 

 
 

 

Record operating
parameters, running with R12

Leak test sytem

Check the system and
components for compatibility

with R134a and ester oil

Drain the oil from the
compressor. Wash the system
with R12 in liquid phase with

an appropriate washingmachine
to remove all mineral (or other)

oil

Recover R12 and oil

Change all not R134a
compatible components

(If technically possible: only
brazing connections).

Change all components with
nuts to brazing connection if
technically possible (shut-off

valve, magnetic valve...)

Repair all leaks and make a leak
test with  0.5 bar R134a and
then add dry nitrogen up to

highest condensing pressure + 3
bar . Let the pressure for 24

hours

Charge the system with  liquid
R134a up to 75 to 80 % of the

R12 charge.
Charge the compressor with

ester oil

Reset control components as
necessary

Evacuate the system. ( Break
one or two times the vacuum

with dry  nitrogen,  last
vacuum about 1 to 2 mbar

Run the system and ajust the
operating components as

expansion valve, flow regulating
valve...) If necessary complete

the charge

Record new operating
parameters and compare with

R12

After 24 hours running time
check the oil level and complete

if necessary. record again the
operating parametrers.

The retrofit is completed

Retrofit procedure
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PROJECT COVER SHEET 
 

COUNTRY: ARMENIA IMPLEMENTING AGENCY: UNDP 
 
PIMS NO:        2649 
 
PROJECT TITLE:     SAGA – PHASE-OUT OF CFC 11 & CFC 12 

BY CONVERSION TO CO2 & HFC 134a and R 404A 
IN THE MANUFACTURE OF 

       COMMERCIAL REFRIGERATION EQUIPMENT 
IN CURRENT BUSINESS PLAN:   Yes 
SECTOR:      Commercial refrigeration 
SUB-SECTOR:      Commercial refrigeration 
ODS USE IN SECTOR (2001):     6,500 ODP kg 
ODS USE AT ENTERPRISE (2001):   6,500 ODP kg CFC 11and 12  
PROJECT IMPACT:     6,500 ODP kg CFC 11and 12 
PROJECT DURATION:     36 Months  
TOTAL PROJECT COST:    

Incremental Capital Cost:    US$ 143,700 
Contingency:     US$   14,370 
Incremental Operating Savings:   US$   82,384 (not requested, in-kind participation) 
Total Project Cost:    US$ 158,070 

LOCAL OWNERSHIP:     100% 
EXPORT COMPONENT:         0% 
REQUESTED GRANT:     US$ 158,070 
AGENCY SUPPORT COST:    US$   12,646 
TOTAL COST TO GEF :    US$ 170,716 
COST-EFFECTIVENESS:    24.32 US$/Kg (Sector threshold of US$ 15.21/Kg/year), but 

Low Volume ODS Consuming Country 
STATUS COUNTERPART FUNDING:   Enterprise Commitment Received 
MONITORING MILESTONES:    Included in Project Document 
NATIONAL CO-ORDINATING AGENCY:  Ministry of Nature Protection 
 
 
 

PROJECT SUMMARY 
SAGA  is a 100% Armenian-owned company that manufactures a range of unitary commercial refrigeration equipment. 
Currently CFC 11 is used as the blowing agent in the production of the rigid PU insulation foam for the equipment 
cabinets and doors, while CFC 12 is used as refrigerant. Based on the year 2001 consumption figures, this project will 
eliminate the use of 6.5 ODP tons/year of CFC 11 and CFC 12 by conversion to the use of Water-blown PU-foam and HFC 
134a respectively. Funds requested will be used to change the existing production lines, and for technology transfer, 
technical assistance, re-design, testing, pre-production trials, and training.  Incremental Operating Costs resulting from 
the conversion to the new technology are calculated are not requested 
 

Prepared: Risto Ojala, in collaboration with the Ministry of Nature Protection, February 2002 
Reviewed by:  
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PROJECT OF THE GOVERNMENT OF THE REPUBLIC OF ARMENIA 

 
SAGA – PHASE-OUT OF CFC 11 & CFC 12 

 BY CONVERSION TO CO2 & HFC 134a and R 404A IN THE MANUFACTURE OF  
COMMERCIAL REFRIGERATION EQUIPMENT  

 
 
1.  PROJECT OBJECTIVE 
 
The objective of this project is to phase-out the use of CFCs 11 and 12 at the enterprise SAGA in the 
manufacture of unitary commercial refrigeration equipment including display cases, bottle coolers, chest 
freezers, vertical freezers, and visicoolers. 
 
2. & 3. SECTOR BACKGROUD  &  ENTERPRISE BASELINE DATA 
 
SAGA is only enterprise in the commercial refrigerator sector in the Republic of Armenia and it is a 100% 
nationally owned company which was founded in April 1992. SAGA’s current product range includes display 
cases, chest freezers and - coolers, bottle coolers, and visicoolers. The production of 6,000 units of such 
equipment consumed 2.0 tonnes of CFC 11 and 4.5 tonnes of CFC 12 during the year 2001.  
 
75% of SAGA’s production during the year 2001 was sold in The Republic of Armenia and the remainder 
25% to CIS countries. Equipment is marketed under the “SAGA” brand name. 
 
SAGA presently operates their rigid polyurethane foaming in manual stationary foaming unit. The chemicals 
are mixed in the small mixing vessel, from which PU-chemical mixture is poured in the chest freezer body 
cavity. Remainder of manufactured products are insulated by means of expanded polystyrene sheets. 
 
The total CFC consumption during the year 2001 100% of the total CFC consumption in the commercial 
refrigeration manufacturing sector in the same time period. 
 
A UNDP consultant visited the enterprise in February 2002, found that the plant was in full operation and that 
the company is financially sound. 
 
The enterprise employs 79 persons.  
 
More detailed baseline data on SAGA is provided in ANNEX 1.  
 
 
4.  PROJECT DESCRIPTION 
 
SAGA uses CFC 11 as the blowing agent for the production of the rigid PU insulation foams needed for the 
chest freezer, visicooler cabinets and doors. Remainder of products are insulated by means of expanded 
polystyrene sheets. CFC 12 is the major refrigerant. R-502 use is circa 300 kg. The total consumption in 
2001, and the ODP tons that will be eliminated by this project are shown in the following table: 
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Enterprise 

 
    CFC 11       ODP tons eliminated  
     (tons)              (see Note*)             

 
CFC 12 
(tons) 

 
R-502     ODP 
(tons)      (tons) 

 
Total 
ODP 
Tons 

eliminate
d 

  
SAGA  

 
       2.0                   2.0 

 
4.5 

 
0.3            0.084 

 
6.58 

 
 
4.1. REPLACEMENT OF CFC 11 WITH CO2 (Water blown PU foam) 
 
SAGA will phase-out the use of CFC 11 in it’s PU foaming operations by replacement with water blown PU-
foam.  
 
The enterprise currently has a stationary mixer for PU-chemicals. This equipment is used by the enterprise for 
both chest freezer cabinet and door foaming duties. A polyol/CFC 11 pre-mix is purchased and the foam 
equipment does not include a pre-mixer, or a chiller. 
 
The project includes the replacement of the existing stationary mixer with a high-pressure dispenser of the 
required capacity (80 Kg/min) for chest freezer cabinet and door foaming applications at a cost of US$ 
80,000 (due to deficit in baseline equipment, enterprise participation is 30%, US$ 24,000).The foam mixer will 
be destroyed/disabled following project completion. Funds are also requested for “the upgrade of electrical 
supply to enable the use of high pressure dispenser” (US$ 15,000), “Training” (US$ 5,000), “Test Trials” 
related to formulation optimisation (US$ 3,000), and “Technology Transfer/Technical Assistance” (US$ 
10,000), all associated with the new foam technology. 
 
The replacement high-pressure foam dispenser is necessary for the chest freezer cabinet and door foaming 
operations to provide greater formulation flexibility and the required foam quality, and to be able to process 
the higher viscosities and mixing requirements of both water-blown, and eventually the established, or 
developing, zero-ODP systems. It is noted that modifications to the replacement high pressure machine, and a 
polyol/auxiliary blowing agent pre-mixer plus associated equipment will be necessary to enable it to safely 
handle a flammable blowing agent such as cyclo-pentane. 
  
Nett Incremental Operating Costs of US$ 2,622 associated with the technology change from CFC 11 to 
water-blown are shown for a period of TWO YEARS only for the illustrative purposes, but are not requested. 
 
Formulation changes will be needed to optimise the insulation value, structural stability, and density of the PU 
foam produced with water-blown foam. 20% increase in foam density is envisaged, but the better yield of 
foaming will compensate the density increase. 
 
 
4.2. REPLACEMENT OF CFC 12 WITH HFC 134a 
 
HFC 134a is universally accepted as a zero-ODP replacement for CFC 12 in the manufacture of small 
hermetic compressor based commercial refrigeration equipment designed for operation in the mid-temperature 
range. The technology is mature, and this is the CFC 12 replacement technology selected by SAGA    
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The baseline equipment related to the use of CFC 12 refrigerant includes an evacuation and CFC 12 charging 
station of in-house design, compressor pumps acting as vacuum pumps. Leaks are tested by means of 
nitrogen pressure.  
   
The existing CFC 12 charging system will be replaced to facilitate the use of HFC 134a at a cost of US$ 
18,000. It should be noted that whilst the total annual production volume of commercial refrigeration 
equipment at SAGA is only 6,000 units, this cannot be converted to a daily average rate of around 26 units as 
usually large orders are received for urgent delivery. This is taken into account in the requested funding for 
the replacement charging station. Other costs associated with CFC 12 replacement include two new vacuum 
pumps (US$ 5,000), one vacuum gauge (US$ 500), two halogen leak detectors (US$ 1,400), one 4-way 
manifold group & electronic charging scale (US$ 1,000), and funding for training (US$ 5,000), re-design, 
prototyping, testing, pilot scale production, and reliability test trials (US$ 25,000), and technology 
transfer/technical assistance (US$ 10,000) related to the new HFC 134a R-404A refrigerant technology.  
 
The requested funding of US$ 25,000 for the tasks of re-design, prototyping, testing, pilot scale production, 
and reliability test trials reflects the fact that some 11 different models of commercial refrigeration equipment 
are involved. The unit materials costs for the different models ranges from US$ 250 to US$ 600, and 
prototyping costs alone are expected to amount to almost US$ 8,000.  Pilot scale production of 25 units for 
reliability test trials to “prove” the SAGA process is expected to cost at least another US$ 12,000. With the 
additional eligible costs associated with re-design and testing, the requested funding of US$ 25,000 is realistic. 
 
The new CFC replacement technology will be developed in-house with assistance from the enterprise’s 
compressor, refrigerant, equipment, and chemicals suppliers. Additional support will be provided by the 
relevant UNDP consultants.  
 
Incremental Operating Costs (US$ 79,767) associated with the technology change from CFC 12 to HFC 134a 
are shown for a period of TWO YEARS only for the illustrative purposes, but are not requested. 
. 
HFC 134a, like CFC 12, is non-flammable.  HFC 134a has also been the subject of extensive toxicological 
testing and is considered safe for use in industrial applications provided the suppliers recommended 
occupational exposure levels are not exceeded. At the present time, this means ensuring that exposure levels 
do not exceed 1,000 parts per million on an 8-hour time-weighted average basis. This is the same as the 
Occupational Exposure Limit (OEL)/Threshold Limit Value (TLV) for CFC 12 and thus no changes from 
current practices are required. 
 
A reduction of approximately 10% in the mass charge of HFC 134a compared with CFC 12 for a refrigeration 
system of the same capacity may be anticipated, although this depends on the capacity of the selected 
replacement compressor. This is taken into account in the calculation of the incremental operational costs.  
 
The chemical stability of HFC 134a/POE based synthetic lubricant systems in unitary commercial refrigeration 
systems, and hence the long-term performance of the equipment, is sensitive to moisture content and certain 
chlorinated impurities.  This requires that CFC 12 and HFC 134a handling equipment be carefully segregated, 
and it also calls for better evacuation of the system to an ultimate vacuum level of <250 microns prior to 
refrigerant charging. Two-sided (high and low pressure) pre-evacuation of the refrigerator system, and 
measurement of the achieved vacuum level prior to charging with HFC 134a is recommended.  
 
As system cleanliness and low residual moisture content are vital to the successful manufacture of HFC 134a 
based refrigeration systems. SAGA will need to re-assess production procedures and re-train production 
personnel as appropriate.  
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The technology change from CFC 12 to HFC 134a will involve pilot scale production and reliability test trials 
to “prove” the enterprise’s process before full-scale production with HFC 134a. SAGA will then be 
manufacturing both CFC 12 and HFC 134a based equipment during the implementation phase of this project. -
This requires new system evacuation and refrigerant charging equipment. 
 
Leak detection of the refrigeration system is an integral part of the manufacturing process and the use of HFC 
134a requires that new leak detection equipment be employed. 
 
5. TECHNOLOGY 
 
5.1 REPALCEMENT OF CFC11 
 
5.1.1 OVERVIEW  
 
The presently preferred ODS phase-out technologies for rigid polyurethane insulating foams are: 
 

CLASSIFICATION LIQUID TECHNOLOGY GAS TECHNOLOGY 

LOW ODS TECHNOLOGIES 
("INTERIM") 

HCFC-141b HCFC-22, -142b 
HCFC-22/142b 

ODS-FREE TECHNOLOGIES 
("PERMANENT") 

(CYCLO)PENTANE 
ALL WATER BLOWN 
HFC-356, HFC-245 ISOMERS 

HFC-134a 

 
The selection of an alternative technology is governed by the following considerations: 
 ? Proven and reasonable mature; 
 ? Cost effective; 
 ? Locally available, preferably in blends; 
 ? Acceptable physical properties; 
 ? Meeting established (Government, Company, UNDP) standards on environment and safety. 
 
HFC-245 isomers and HFC-356 do not meet the requirements on maturity and availability.  HFC-134a is 
difficult and expensive, compared to the other technologies. Pentane meets the selection criteria, and is a 
preferred solution where feasible from a safety standpoint.  In cases where pentane is not feasible due to 
safety concerns, water blown is an acceptable permanent technology.  Since there are permanent technologies 
available, it is not necessary to consider interim solutions. 
 
Pentane technology is the best choice based on economical and environmental considerations. However, there 
are concerns that the pentane technology could not be safely incorporated into the existing workplace 
environment. Therefore, SAGA has chosen an all water blown solution, employing only carbon dioxide, 
generated from the water-isocyanate reaction, as the blowing agent. In accepting the water-blown PU-
foaming technology, SAGA understands that this technology is not the most cost-effective, but as it being a 
permanent solution, it is preferable for their application. 
 
 
5.2. IMPACT ON THE PRODUCTION PROCESS 
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In water blown foams, increased polyol viscosity poses a mixing problem with the current equipment. High 
pressure dispensing equipment will be required to accommodate this change.  High pressure equipment will 
also result in smaller cell structure, thus helping maintain the insulating properties of the products. Ratios 
between material components (polyol blend and isocyanate) will change, necessitating a change in fixed gear 
ratios or, preferably, a switch to variable rate dispensing equipment. Changes in reactivity and system 
viscosity will alter the pouring behaviour, and will require extensive trials to ensure proper processing and 
finished insulations of adequate quality. 
 
5.1.3. SELECTION 
 
SAGA has decided to adopt a zero-ODP solution employing only carbon dioxide generated from the 
water/isocyanate reaction.  
 
 
5.2.1. REPLACEMENT OF CFC 12 and R-502 
 
5.2.2. OVERVIEW 
 
At the present time the commercially developed options for CFC 12 replacement as the working fluid in the 
manufacture of domestic and commercial refrigerators and freezers are limited to the choice between: 

• HFC 134a (or HFC blends for low temperature applications). 
• Hydrocarbons - iso-butane, or propane/butane blends. 

 
HFC 134a is universally accepted as a replacement for CFC 12 in the manufacture of both domestic and 
commercial refrigerators and freezers.  HFC 134a is widely available, the technology is mature and in use in 
most of the Developed Countries, as well as many Developing Countries. Replacement of CFC 12 by HFC 
134a requires relatively modest changes to existing production facilities. 
 
Both Iso-butane, and propane/butane mixtures, have been the choice of some enterprises, particularly in 
European countries for domestic refrigerators and some commercial refrigeration applications with small 
refrigerant charge sizes. Whilst there is increasing interest in the use of this technology, it has found only 
limited acceptance in the USA because of safety concerns relating to the flammability of hydrocarbon 
refrigerants. The use of hydrocarbon refrigerants always requires extensive changes to existing CFC 
refrigerator manufacturing facilities to ensure safe operation.   
 
For UNDP, the transfer of hydrocarbon refrigerant technology to enterprises in Developing Countries is 
conditional on the support of a technology partner experienced in the production of comparable refrigerators 
and freezers on a commercial scale who must provide assurances on all safety issues. Hydrocarbon 
refrigerant technology may not then be a practical or cost effective option at many smaller scale enterprises 
due to the technology assistance and safety-related modifications required. Transfer of this technology also 
requires the availability of both compressors and hydrocarbon refrigerant of the required quality.  
   
HFC 152a might be considered as another candidate for CFC 12 replacement in hermetic compressor based 
domestic and commercial, refrigeration equipment.  However, HFC 152a is also flammable, the technology 
has not been developed commercially, and there are some questions around it's stability in refrigerator 
systems. Furthermore, compressors for use with HFC 152a are not commercially available. 
 
5.2.2. SELECTION 
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Based on the results of discussions with compressor suppliers, plus considerations relating to scale of 
manufacture, refrigerant charge sizes, work-force skills, as well as product availability, the selected CFC 12 
replacement technology is HFC 134a.   
 
The new HFC 134a technology will be developed in-house by SAGA with assistance from compressor, and 
refrigerant suppliers. The relevant UNDP consultants will also provide assistance.  Provision for this is made 
within the project budget and successful project completion can be anticipated.
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6. PROJECT COSTS 
 
6.1. INCREMENTAL CAPITAL COSTS  
 
CAPITAL COST FOR CFC 11 PHASE-OUT                                 
 
  HIGH PRESSURE FOAM DISPENSER (80 Kg/min), WITH SINGLE      
  MIXING HEAD, & CHILLER          80,000 
  ENTERPRISE PARTICIPATION DUE TO DEFICIT IN BASELINE    -24,000 
  ELECTRICAL SUPPLY FOR HP FOAMING UNIT       15,000 
  TRAINING              5,000 
  PRODUCTION TRIALS & FORMULATION OPTIMISATION        3,000 
  TECHNOLOGY TRANSFER/TECHNICAL ASSISTANCE      10,000 
 
Subtotal (US$)           89,000 
 
CAPITAL COST FOR CFC 12 PHASE-OUT 
 
  R134a REFRIGERANT CHARGING EQUIPMENT (1 off)      18,000 
  ROTARY VANE VACUUM PUMP (2 off)             5,000 
  VACUUM GAUGE                500 
  HALOGEN LEAK DETECTION EQUIPMENT (2 off)         1,400 
  4-WAY MANIFOLD GROUP AND ELECTRONIC CHARGING SCALE       1,000 
  TRAINING              5,000 
  RE-DESIGN, PROTOTYPING, TESTING, PILOT SCALE 
  PRODUCTION & RELIABILITY TEST TRIALS       25,000 
  TECHNOLOGY TRANSFER/TECHNICAL ASSISTANCE      10,000 
 
Subtotal (US$)           49,700 
 
TOTAL INCREMENTAL CAPITAL COST (US$)     138,700 
 
 
6.2. INCREMENTAL OPERATING COSTS & BENEFITS   
 
Incremental operating costs are shown for TWO years only for illustrative purposes, but not requested and 
are based on the production volume of unitary refrigeration equipment for the 12-month period during the 
year 2001. Details of the calculations are provided in ANNEX 2.  
 
PHASE-OUT OF CFC 11 - Annual Costs for Materials:       1,507 

 
PHASE-OUT OF CFC 12 - Annual Costs for Materials:      45,843 
 
TOTAL ANNUAL INCREMENTAL OPERATING COST (US$)     47,350 
 
TOTAL FOR TWO YEARS AT NPV (47,350 x 1.74)       82,389 
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6.3. TOTAL PROJECT INCREMENTAL COSTS  
 

DESCRIPTION US$ 

Capital cost for CFC 11&12 Phase-out 138,700
Evaluation Mission 5,000
Contingencies (10%) 14,370
Subtotal 158,070
Executing Agency Fees 12,646

TOTAL INCREMENTAL CAPITAL COST 170,716

 
 
 
TOTAL COST US$          170,716 
 
% Article 5.1 Country Ownership             100% 
 
Based on the selected water-blown PU foaming technology this project will eliminate a total of 6,500 ODP Kg 
of ODS. As The Republic of Armenia qualifies as a “Low-volume Consuming Country” (LVC), it is exempt 
from the cost-effectiveness thresholds applied by the MLF in determining project funding eligibility. The 
funding requested from the GEF Council is then US$ 158,070  
 
 
6.4. PROJECT COST EFFECTIVENESS 
 
 
(a) TOTAL PROJECT COST       =    US$  170,716 
 
(b) LESS PROJECT SUPPORT SERVICES     =    US$    12,646 
 
(c) TOTAL ODS ELIMINATED      =    6,500 ODP Kg 

 
BASED ON THE TOTAL PROJECT COST, THE PROJECT  

COST-EFFECTIVENESS USING WATER BLOWN PU FOAMING TECHNOLOGY IS 24.32 US$/Kg 
 
 

 
7. FINANCING PLAN  
 
SAGA requests funding of US$ 158,070 representing 100% of the Incremental Capital Costs of US$ 158,070, 
and in line with the GEF eligible country ownership of the enterprise. (With agency support cost the total cost 
for the fund is US$ 170,716) 
 
 
8. PROJECT IMPACT 
 
This project will eliminate the use of 6.5 ODP tons per year.  This is based on the ODS consumption during 
the 12 month period, in 2001. 
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9. PROJECT IMPLEMENTATION 
 
9.1 MANAGEMENT  
 
UNDP will oversee the successful implementation of this project, and will provide technical assistance during 
project execution. 
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9.2 PROJECT SCHEDULE 

TASK 
 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q1

0 
Q1
1 

Q1
2 

PROJECT PREPARATION             
• MLF Approval X            
• Preparation/Agreement of 

Equipment Specs. etc. 
  

X 
 
 

         

• Vendor Selection & Equipment 
Purchase 

   
X 

         

• Refrigerator System Redesign 
      Prototyping & Testing 

   
X 

 
X 

 
X 

       

• Component Procurement & 
Assembly Process Review 

   
X 

 
X 

        

• Finalise Redesign of Models for 
Pilot Scale Production  

   
X 

 
X 

        

• Procurement of Components for  
Pilot Scale production 

   
X 

 
X 

 
X 

       

REFRIGERATION EQUIPMENT             
• Arrival of Refrigeration 

Equipment 
     

X 
 
 

      

• Equipment Installation,  
Commissioning & Training 

     
X 

 
X 

 
 

 
 

    

• R134a Pilot Scale Production 
 

      
X 

  
 

 
 

 
 

  

• Reliability Test Trials  
 

      
 

 
X 

  
 

 
 

 
 

 

• Test Trial Results Evaluation 
 

        
X 

 
X 

 
 

 
 

 
 

• Mass Production with R134a 
 

         
   
X 

 
X 

 
 

 
 

FOAM EQUIPMENT             
• Arrival of Foam Equipment     X        
• Equipment Installation, 

Commissioning, & Training 
      

X 
 
X 

 
X 

 
 

 
 

  

• Foam System Trials & 
Formulation Optimisation 

        
X 

 
 

  
 

 

• Mass Production with CFC-free   
PU Foam 

        
X 

 
X 

 
 

 
 

 
 

PROJECT COMPLETION 
• Verification/Certification of 

Project Completion 

           
 
X 

 
 
X 

PROJECT COMPLETION REPORT            X 
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10. MILESTONES FOR PROJECT MONITORING 
 

 
MILESTONE 

 

 
TARGET 
MONTH

S 

 
ACHIEVED 

 
NOT 

ACHIEVED 

 
DELAY IN 
MONTHS 

 
REMARKS 

Approved Project submitted to both 
Government & Beneficiary Enterprise 

 
1 

    

Signature of Contract Documents 4     
Agreement of Replacement Equipment 
Specifications 

6 
 

    

Bid Analysis, Vendor Selection, & 
Purchase Orders issued 

12     

Delivery of Refrigeration Equipment 15     
Delivery of Foam Equipment 15     
Commissioning of Refrigeration 
Equipment & Pilot Scale Production 
with R134a 

18     

Commissioning of Foam Equipment & 
Optimisation of WATER-BLOWN 
PU-Formulation  

24     

Mass Production CFC-free Foam 27     
Completion of R134a Reliability Test 
Trials 

21     

Mass Production with R134a 30     
Certification of Project Completion & 
Destruction/Disablement of Replaced 
Baseline Equipment 

36     

 
11. ANNEXES 
 
ANNEX 1: SAGA - Baseline Data 
 
ANNEX 2: Incremental Operational Cost Calculations. 
 
ANNEX 3: SAGA - “Letter of Commitment”. 
 
ANNEX 4: List of Equipment to be Retrofitted, Destroyed, or Rendered Unusable, During Project 

Implementation, or Following Successful Project Completion. 
 
ANNEX 5: Project Technical Reviews. 
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ANNEX 1 
 

ENTERPRISE BASELINE DATA 
 
 
FULL NAME:     SAGA    
 
ADDRESS:     8. Kievian, Yerevan, The Republic of Armenia 
  
CONTACT PERSON:    Tigran Khachatryan - Director 
 
TEL / FAX:     Tel:+374-1-575759  Fax:  +374-1-573316   
      cellular: +374-9-499112, 403048 
 
E-.mail:     saga@arminco.com, http://www.saga.am 
 
TOTAL CAPITAL:    US$ 40,000  
 
 
 
BASELINE EQUIPMENT: 
 

 
EQUIPMENT 

 

 
MAKE/MODEL 

 
SERIAL No. 

 
CAPACITY 

 
YEAR  

 
PROPOSED 

ACTION 

 
DISPOSAL 

PLAN 
1 x Sationary 
foam mixer 

Indigenous make 
 
 

Nt available 80 kg/min 
 

Not known Replace with 80 
Kg/min HP 
Dispenser  

Destroy & 
Disposal as 

Scrap 
1 x R12 

Charging 
Station 

Enterprise Own 
Model 

n/a n/a Not known Replace for 
Charging R134a for 
Unitary Equipment 

Destroy & 
Disposal as 

Scrap 

 
 

BASELINE ODS CONSUMPTION DATA: 
 

 
YEAR 

 
ACTIVITY 

 
CFC 11 CONSUMPTION 

(tonnes) 

 
CFC 12 CONSUMPTION 

(tonnes) 
1999 Unitary Refrigeration Equipment 1.4 3.0 

 
2000 

 
Unitary Refrigeration Equipment 

 
1.5 

 
4.0 

 
2001 

 
Unitary Refrigeration Equipment 

 

 
2.0 

 
4.5 

TOTALS  4.9 11.5 
 

Average 
 

  
1.63 

 

 
3.83 
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PRODUCTION & ODS CONSUMPTION DATA year 2001 
 
UNITARY COMMERCIAL REFRIGERATION EQUIPMENT 
 
Capacities 200 to 2,500 litres 
Production volume 6,000 pcs 
Average R12 Charge: 750 g 
R12 Consumption: 4,500 kg 
 
Compressor suppliers: Tecumesh, Embraco, Danfoss 
 
 
Total Weight of PU Foam Consumed    =  13,333 Kg 
 
Unitary Equipment PU Formulation (weight %): = MDI  -  43.0% 

Polyol  -  42.0% 
CFC 11 -  15.0% 

 
Consumption of CFC 11 used as PU Foam blowing agent  =     2,000  Kg  
 
Consumption of CFC 12 used as Refrigerant   =     4,500  Kg  
 

 
TOTAL CFC Consumption in 2001: 
 

CFC 11   = 2,000  Kg 
CFC 12   = 4,500  Kg 

  TOTAL   = 6,500  Kg 
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SHOT SIZES & CAPACITY OF REPLACEMENT HIGH PRESSURE FOAM DISPENSER, etc. 
 
The enterprise has a total of two manual cabinet foaming jigs, and one adjustable door/panel foaming jig. The 
relevant data on shot sizes is provided in the following table: 
 
The maximum shot size of PU foam is 9.800 Kg. 
 
The foam chemicals reaction time (cream time) is 15 seconds.  
 
The foam should be injected into the molds in 7.5 seconds (50% of the cream time) in order to facilitate good 
quality foam and good insulation properties. 
 
S = M/Tc x 60 
 
S = Size of the foaming machine (Kg/min) 
M = Maximum Injection (Kg) 
Tc = Critical Time to inject foam into the cavity (50% of the cream time) (seconds) 
 
S = 9.800Kg/7.5 seconds  = 1.307 Kg/second = 78.40 Kg/min 
 
THE REQUIRED CAPACITY OF THE REPLACEMENT HIGH-PRESSURE FOAM DISPENSER IS THEN 
80 Kg/minute. 
 
 
OVERALL DENSITY OF EXISTING CFC 11 FOAM FORMULATION = 42.0 Kg/M3 
 
ANTICIPATED OVERALL DENSITY OF WATER BLOWN FORMULATION= 50.4 Kg/M3 
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ANNEX 2 
 

INCREMENTAL OPERATING COST CALCULATIONS 
 
 
1. Incremental Operating Costs resulting from replacing the CFC 11 Blowing Agent in the PU 

Insulation Foam with water-blown PU-foam (US$)  
 

 
SAGA   

 

 
CFC 11 

 
WATER 
BLOWN 

 
Difference 

 
Raw Material Consumption per Kg of Foam produced 
• Kg of MDI 
• Kg of Polyol 
• Kg of Blowing Agent 
  

 
 

0.460 
0.420 
0.120 

 
 

0.520 
0.480 

 

 
 

0.06 
0.06 

(-0.12) 

 
Prices in US$/Kg  
• MDI 
• Polyol/Blowing Agent Pre-mix 
 

 
 

2.40 
2.60 

 
 

2.40 
2.86 

 
 
- 

0.260 

 
Cost per Kg of Foam Produced 
• MDI 
• Polyol/Blowing Agent Pre-mix 
 
• TOTAL COST per Kg of FOAM 
 

 
 

1.104 
1.404 

 
2.508 

 
 

1.248 
1.373 

 
2.621 

 
 

0.144 
(0.031) 

 
0.113 

 
Kg foam used per annum (2001) 
 

 
13,333 

 
TOTAL ANNUAL INCREMENTAL OPERATING COST FOR 
CFC 11 REPLACEMENT WITH WATER BLOWN PU-FOAM  
(US$) 
 

 
1,507 
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2. Incremental Operating Costs resulting from replacing the CFC 12 Refrigerant with HFC 134a  

(US$) 
 
 

 
SAGA   

 

 
CFC 12 

 
HFC 134a 

 
Difference 

 
Refrigerant 
• Cost of Refrigerant in US$/Kg 
• Kg of Refrigerant per Refrigerator (average) 
• Number of Refrigerators  
 
• COST FOR REFRIGERANT 
 

 
 

2.86 
0.750 
6,000 

 
12,870 

 
 

6.50 
0.675 
6,000 

 
26,325 

 
 
 
 
 
 

13,455 

 
Compressors 
• Cost per Compressor  
• Number of Compressors  
 
• COST FOR COMPRESSORS 
 

 
 

47.92 
6,000 

 
287,520 

 
 

52.71 
6,000 

 
316,260 

 
 
 
 
 

28,740 

 
Condensers 
• Cost per Condenser (average – see Note 2.) 
• Number of Condensers (see Note 1.) 
 
• COST FOR CONDENSERS 
 

 
 

n/c 
4,500 

 
n/c 

 
 

n/c 
4,500 

 
n/c 

 
 
 
 
 
- 

 
Filter/Dryers 
• Cost per Filter/Dryer (average – see Note 2.) 
• Number of Filter/Dryers (see Note 1.) 
 
• COST FOR FILTER/DRYERS 
 

 
 

0.953 
6,000 

 
5,718 

 
 

1.191 
6,000 

 
7,146 

 
 
 
 
 

1,428 

 
Capillary Tubes 
• Cost per Capillary Tube (average – see Note 2.) 
• Number of Capillary Tubes (see Note 1.)  
 
• COST FOR CAPILLARY TUBES 
 

 
 

1.479 
6,000 

 
8,874 

 
 

1.849 
6,000 

 
11,094 

 
 
 
 
 

2,220 

 
TOTAL ANNUAL INCREMENTAL OPERATING COST FOR 
CFC 12 REPLACEMENT WITH HFC 134a  (US$) 
 

 
45,843 
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ANNEX 3 
 

COMPANY LETTER OF COMMITMENT 
(on company note paper) 

 
 

……………(enterprise name)………………………………………., represented by Mr. ……………………. (Director, or 
other responsible position), hereby confirms having received a copy of an ODS phase-out project, prepared on 
behalf of the aforementioned enterprise and on behalf of the Government of Paraguay by the United Nations 
Development Programme (UNDP).   
 
……………… (enterprise name) ………………………………………….. hereby acknowledges the 
following: 
 
a) It agrees that the UNDP / UNOPS will implement this project as approved by the GEF and as described in the 

project document, for which ……………… (enterprise name) …………………………….. will be one of the 
beneficiaries; 

 
b) It accepts the project as proposed in the project document; 
 
c) It will completely phase-out the use of CFCs upon project completion; 
 
d) It will use only zero-ODP technologies for the aerosol filling operation as stipulated; 
 
e) It will dispose of any equipment that has been replaced under this project in compliance with the stipulations 

that have been drawn up in the project document; 
 
f) It will provide funds for items that are included in this project but are specifically excluded from funding by GEF 

as well as for items included in this project and required for a successful completion but that, while eligible, 
exceed the available budget and contingencies; 

 
g) It will allow monitoring inspections by the UNDP or designate during project implementation and thereafter to 

verify proper implementation and subsequent operation without the use of CFCs. 
 
 
 
 …………………….. 
 (date) 
 
 
 
………………………………………………………. 

(Authorised Signature & Enterprise Chop) 
 
 



Saga Page 20 9.3.2002  

ANNEX 4 
 
 

LIST OF EQUIPMENT TO BE RETROFITTED, DETROYED, OR RENDERED UNUSABLE, DURING 
PROJECT IMPLEMENTATION, OR FOLLOWING SUCCESSFUL PROJECT COMPLETION AT 

SAGA 
 
 
 
EQUIPMENT TO BE REPLACED WHICH WILL BE DESTROYED/RENDERED UNUSABLE FOLLOWING 
SUCCESSFUL PROJECT COMPLETION: 
 
 
1. FOAM EQUIPMENT 
 

• Stationary mixer  
 
 
2. REFRIGERATION EQUIPMENT 
 

• 1 x evacuation and R12 charging station – enterprise own design.  
 
 
EQUIPMENT TO BE RETROFITTED DURING PROJECT IMPLEMENTATION : 
 
 
1. FOAM EQUIPMENT 
 

• No foam equipment to be retrofitted. 
 
 
2. REFRIGERATION EQUIPMENT 
 

• No refrigeration equipment to be retrofitted 
 
 
 
ENTERPRISE DECLARATION 
 
1. SAGA undertakes to destroy, or render unfit for further use with ODS, the aforementioned 

Stationary foam mixer, and the enterprise own-design evacuation and R12 charging station. 
 
 
Authorised Signature: _________________________________________________ 
     
 
 
Date: ______________________________________________________________ 
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PROJECT COVER SHEET 
 

COUNTRY: ARMENIA IMPLEMENTING AGENCY: UNDP 
 
PROJECT TITLE:  Phase-out of CFC 11/12 mixture in the Manufacture of aerosols 

by conversion to hydrocarbon propellant at Yerevan Household 
Chemistry Plant  

 
IN CURRENT BUSINESS PLAN:  Yes 
SECTOR:    Aerosols 
SUB-SECTOR:    Aerosols 
ODS USE IN SECTOR (avr. 1999-2001):    14.333 ODP tons  
ODS USE AT ENTERPRISE (avr. 1999-2001):  14.333 ODP tons CFC 11/12 mixture  
PROJECT IMPACT:     14.333 ODP tons CFC 11/12 
PROJECT DURATION:     36 Months  
TOTAL PROJECT COST:    

Incremental Capital Cost:     US$ 192,000 
Contingency:     US$   19,200 
Incremental Operating Savings:   (US$ 10,080) (Not deducted) 
Total Project Cost:    US$ 211,200 

LOCAL OWNERSHIP:     100% 
EXPORT COMPONENT:         0% 
REQUESTED GRANT:     US$ 211,200 
AGENCY SUPPORT COST:  US$   16,896 
TOTAL COST TO GEF  :    US$ 228,096 
COST-EFFECTIVENESS: 14.7 US$/Kg (Sector threshold of US$ 4.4/Kg/year), but Low 

Volume ODS Consuming Country 
STATUS COUNTERPART FUNDING:   Enterprise Commitment Received 
MONITORING MILESTONES:    Included in Project Document  
NATIONAL CO-ORDINATING AGENCY:   Ministry of Nature Protection 

PROJECT SUMMARY 
The enterprise Yerevan Household Chemistry Plant is only Aerosol filler in ARMENIA. This project will phase-out the use of 14,333 ODP tons of 
CFCs The selected CFC replacement technology is hydrocarbon propellant to replace CFC 11/12. The enterprise presently is operating with three 
aerosol filling line. Funds are requested for covering following items, of which enterprise is willing co-finance for US$ 35,200. 
 
a) the propellants' storage, destenching column system and transfer system to the gassing unit: 
" Fenced Hydrocarbon Propellant Cylinder Storage Farm including, storage rack, manifolding and related piping)" (US$ 10,000), "Destenching 
Column System (US$ 10,000), "The replacement of existing process pump" (US$ 4,000), ”Emergency Shut-off Valve" (US$ 3,000). 
 
b) the filling line: 
" Site preparation for external filling room, ground work including ground insulation and 3 x 4 meters concrete slab foundation " (US$ 5,000), " 
Aerosol Production Facility with Safety Controls and Gas Management Systems " (US$ 150,000), “Extract ventilation in existing production area” 
(US$ 5,000) "Ex-proofed lighting" (US$ 2,000), "Grounding and lightning conductor" (US$ 1,000), "Fire fighting equipment" (US$ 4,000) and “Set of 
quality control gauges” (US$ 3,200). 
 
and c) assistance in designing, installation, commissioning and training:  
"Technology Transfer/Technical Advisory Services/Formulation Assistance” (US$ 20,000) and Local Safety Audit” (US$ 5,000), all associated with 
the new filling technology.   
 
Net annual Incremental Operating Savings for four years associated with the technology change from CFC 11/12 to hydrocarbon propellant including 
the increased  maintenance cost associated with HAP’s is  calculated to be US$ 10,084. 
 

IMPACT OF THE PROJECT ON COUNTRY’S MONTREAL PROTOCOL OBLIGATIONS 
This project will eliminate the use of 14,333 ODP tons, and such is important in helping ARMENIA to comply with the 50% reduction of Annex A 
group 1 substances by 2005. 
 
Prepared: Risto Ojala, in collaboration with the Ministry of Environment, February 2002 
Reviewed by:  Harry B. McCain,  
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PROJECT TO PHASE-OUT ODS CONSUMPTION IN THE MANUFACTURE OF AEROSOLS BY 
CONVERSION TO HYDROCARBON PROPELLANT AT YEREVAN HOUSEHOLD CHEMISTRY 

PLANT. 
 
 
1.  PROJECT OBJECTIVE 
 
The objective of this project is to phase-out the use of CFC 11/12 in the manufacture of Aerosols at 
YEREVAN HOUSEHOLD CHEMISTRY PLANT by replacement with hydrocarbon propellant. The 
enterprise is the only aerosol manufacturing enterprise in the aerosol sector in ARMENIA. 
 
2. AEROSOL SECTOR BACKGROUND 
 
The aerosol sector in ARMENIA is composed only by the Yerevan Household Chemistry Plant and presently 
based on the end use of various aerosols and as such this project will also act as Terminal Aerosol Sector 
Phase-out project.   
 
The conversion will eliminate the use of 14.33 ODP tons, and as such will help ARMENIA to meet the 
country’s obligations with the Montreal Protocol, especially the 50% reduction of Annex A Group 1 
substances by 2005. 
 
3.  ENTERPRISE BASELINE DATA 
 
 
Yerevan Household Chemistry Plant (HCP) is a 100% Armenian privately owned company and established 
in 1969. The aerosol operation commenced by 1985. HCP was one of the largest producer of household 
chemicals in Armenia, which fully satisfied the demand of the population of republic. Earlier its products 
were popular also in other republics of the former Soviet Union and in Eastern Europe in Poland, Hungary 
and Czechoslovakia. Factory produced more than 30 items of household chemical industry. Traditionally 
following were manufactured; Synthetic washing pastes, laundry detergents, scouring liquids, kitchen and 
bath room cleaning agents, aerosol products, car care products. 
 
In 1995, on base of Yerevan Chemical Factory was established “Yerevan Household Chemistry Plant” OJSC. 
Presently factory is manufacturing aerosol products (hair spray, insecticide, technical silicone and 
deodorants), cleaning agents, laundry detergents and other household chemicals. 
 
A UNDP consultant visited the enterprise in February 2002, found that the plant was in full operation and that 
the company is financially sound. Yerevan Household Chemistry Plant operation has 25 employees, and is 
based in an industrial area at Yerevan. 50 % of its produce is for national consumption and remainder to 
Russian Federation, Ukraine and Georgia. At present it is operating with three aerosol filling line (one 
Latvian made and two Armenian made) 
 
The ODS used for aerosol filling is CFC 11/12 (50%/50%). The propellant CFC 11/12 is purchased in 
enterprise railroad tankers. CFC 11/12 is piped through the pump unit to the gassing unit. The annual average 
consumption of ODS during the three year period of 1999 - 2001 was 14,333 tonnes of CFC 11/12. 
 
The company management showed considerable awareness of current efforts to phase-out ODS use in the 
production plant. They are in favor of the current efforts of CFCs phase-out in the Aerosol sector. With the 
existing aerosol lines in the factory, Yerevan Household Chemistry Plant cannot safely use hydrocarbons.  
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For that purpose safety measures and related installation need to be undertaken as described in paragraph 4.2. 
 
More detailed baseline data on Yerevan Household Chemistry Plant is provided in ANNEX 1.  
 
 
4.  PROJECT DESCRIPTION  
 
Yerevan Household Chemistry Plant currently uses CFC 11/12 as a propellant for the production of various 
aerosols. The total average annual baseline consumption, including losses, during the three year period of 
1999 - 2001, and the ODP tons that will be eliminated by this project, are 14.33 ODP tons.  
 
4.1. OVERVIEW & SELECTION for REPLACEMENT OF CFC 11/12  
 
There are different possibilities to replace CFCs as propellants for industrial production of insecticides and 
technical aerosols. Existing technological alternatives include:  

- Utilization of finger trigger pumps; 
- Utilization of non-pressurized products; 
- Utilization of hydrofluorocarbon propellants 
- Utilization of hydrocarbon propellants. 
 

The first two alternatives are not commercially feasible, as these alternatives do not produce good spray 
patterns, and the production cost is very high as compared to utilizing hydrocarbons. In principle those 
alternatives are based on the introduction of either new consumer habits or design modifications of and/or 
additions to the cans, bottles, valves and crimping systems. 
 
Hydrofluorocarbons (HFCs) can be easily used in formulations for any aerosol applications. Common aerosol 
products such as perfumes, deodorants and shaving foams, utilizing the aforementioned technology are not 
competitive and hence are not manufactured in commercial scale using HFCs. Therefore, most of the aerosol 
industry manufacturing such products has converted their production program to the utilization of 
hydrocarbon aerosol propellants (HAP).  
 
During the formulation mission in February 2002, the expert discussed in detail with the enterprise the 
different technology options described above.  Yerevan Household Chemistry Plant in evaluating the 
technology options to replace CFC 11/12 considered the following criteria: 

• Environmental acceptability 
• Physical properties including pressure of the mixture and solubility of components 
• Maturity of the technology 
• Safety and applicability in the enterprise factory environment 
• Legislation in the country 
• Price, product availability, and cost-effectiveness 
• CFC 11/12 replacement technology selected by competitors/importers in the country 
• MLF EXCOM decisions  

 
Considering that the hydrocarbon aerosol propellants are the main replacements for CFCs and will be made 
available in the country, give good spray patterns, and do not affect the ozone layer. Yerevan Household 
Chemistry Plant has decided to implement the phase-out process utilizing hydrocarbon propellants for the 
production of Aerosols. 
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4.2. Process Implications of Replacing CFC 11/12 with HAP  
 
The use of HAP technology will require substantial changes to the aerosol filling and propellant storage and 
handling facilities because of the highly flammable nature of the substance. The adherence to the accepted 
safety standards available, such as EN, NFPA, or other internationally recognized standards, are required for 
UNDP implemented projects, as well as conformance with the statutory safety requirements or 
recommendations of the Local Authorities. The safety concept that has been used in most MLMP projects is 
as follows: 
 
- Classify all identified hazard areas following IEC 79-10, second edition, 1986: 
 

Zone 0 Where a constant amount of highly flammable/explosive liquids or gases can be 
expected.  Areas inside hydrocarbon propellant  gassing unit, pipes and tanks are Zone 0 
(level, pressure and temperature controls).  Materials must be explosion proof (EX) and 
grounded. 

 
Zone 1 Where, from time to time, highly flammable liquids or gases may be expected. Areas in 

external filling room are Zone 1.  Materials must be EX-e, -d or -ia and grounded.  Zone 
1 can generally be reclassified to Zone 2 by applying sufficient ventilation. 

 
Zone 2 Where only by accident or scheduled maintenance highly flammable/explosive gases 

may be expected.  Tank storage areas, water bath and packing are generally Zone 2-
nonflammable.  Material required is EX-n or with IP54 sealing.  Grounding is required. 

 
- Reclassify or restrict as many areas as possible by the application of engineered solutions such as 

ventilation, ionizing blowers, static dissipators, separation walls, etc.; 
- Safeguard areas that cannot be reclassified through explosion proofing; 
- Provide additional safe guarding through the use of a combustible gas monitoring system with sensors at 

designated potential emission points and a portable gas detector to be used as part of a formal monitoring 
plan for areas that do not have continuous monitoring; 

- Provide adequate emergency response gear such as fire-fighting equipment; 
- Train personnel in safe operating procedures, preventive maintenance, and emergency response. Use 

formalized procedures through the preparation of a safety manual and an emergency response plan; 
- Use of an external expert or a technology transfer agreement to supervise all designs, the implementation 

and the start-up.  The initial production start-up after conversion should be attended by experienced 
operating personnel. 

 
 

THE USE OF HYDROCARBONS MUST CONFORM TO THE SAFETY REQUIREMENTS OF 
ALL RELEVANT LOCAL AND NATIONAL AUTHORITIES 

 
In cold climates, safety is a serious problem in the filling room. Every milliliter of liquid propellant that leaks 
is converted to approximately 230 ml of gas, and this is flammable at less than 2 % concentration. Such a 
small filling room like proposed in this project, 3 meters by 3 meters by 2 meters contains 18 m3. When 
multiplying this by 1.8% (the LEL of iso-butane) and then divide by 230 ( the amount of gaseous iso-butane 
produced when 1 ml of liquid iso-butane is vaporized), we find that less than 1.5 liters of liquid iso-butane is 
needed to make filling room dangerous. As 0.9 ml leaks every time a can is filled by pressure filling, by 
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filling 1,580 cans the LEL of this filling room has been exceeded. This is less than an hour at 30 cans per 
minute. 
 
Two more factors must be treated here. Obviously, any can or valve failures that occur in the filling room 
release large quantities of hydrocarbon immediately in the air, which makes it quicker to reach and exceed 
LEL. Also, this filling room in this project is being described as if its contents were homogenized; that is , 
that propellant leaks spread evenly throughout the room. In practice, the density difference between of air and 
propellants in their gaseous form, forces hydrocarbons to move to floor level, meaning that near floor level 
the LEL will be reached far quicker. It must be remembered that safety of the plant depends on completely 
avoiding flame or sparks on one hand, and at the same time under no conceivable circumstances allowing the 
concentration of hydrocarbons to approach the LEL. The only known answer to avoid concentrations of gas 
that near LEL is ventilation; and in cold climates this means artificial ventilation. The filling room (gassing 
room) must be enclosed to protect people working there from the elements. In this project, attempts are made 
to automate the gassing. The gassing of flammable propellant must be separated from the old filling area. The 
hydrocarbon tank farm, modular expandable product filling and crimping unit (complete with product filler, 
valve inserter and crimper),  the external hydrocarbon filling room and flammable gas detection will be 
required to accommodate this change.  
 
The existing indexing units, product filling and crimping units will be replaced by one complete indexing 
unit, which then will be connected by means of additional conveyors through the existing wall into this 
hydrocarbon filling room, The filling room, which is to be positioned external to the factory, comprises a 
reinforced thermal insulated steel structure with an explosion relief area located in the roof or wall. It will be 
fitted with a gas detection, primary and secondary ventilation, twin independent two speed ventilation, 
automatic fail-safe propellant shut off and filling room management system for interlocking and controlling 
the entire operation. The existing production area and hydrocarbon tank farm will be connected to this gas 
detection / management system. Another conveyor will be required to bring filled cans back to the production 
area to the existing manual hot water bath. Remainder of the production process will be handled by means of 
existing equipment. 
 
In addition the project will include supply of essential equipment components, installation materials, services 
for engineering design, installation and commissioning of the equipment required for the conversion, as well 
as on the job training of Yerevan Household Chemistry Plant staff.  Funds are requested for 
 
a) the propellants' storage, destenching column system and transfer system to the gassing unit: 
" Fenced Hydrocarbon Propellant Cylinder Storage Farm including, storage rack, manifolding and related 
piping)" (US$ 10,000), "Destenching Column System (US$ 10,000), "The replacement of existing process 
pump" (US$ 4,000), ”Emergency Shut-off Valve" (US$ 3,000). 
 
b) the filling line: 
"Site preparation for external filling room, ground work including ground insulation and 3 x 4 meters 
concrete slab foundation " (US$ 5,000), "Aerosol Production Facility with Safety Controls and Gas 
Management Systems including: Manual can loading, automated can feeding through the product filling and 
crimping, connecting conveyors to the external gassing room and back to the production area, external 
prefabricated gassing room with insulation, twin speed ventilation, primary and secondary ventilation, Gas 
management system with three detector heads, a gas pipe work set" (US$ 150,000) “Extract ventila tion in 
existing production area” (US$ 5,000) "Ex-proofed lighting" (US$ 2,000), "Grounding and lightning 
conductor" (US$ 1,000), "Fire fighting equipment" (US$ 4,000) and “Set of quality control gauges” (US$ 
3,200). 
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 and c) assistance in designing, installation, commissioning and training:  
"Technology Transfer/Technical Advisory Services/Formulation Assistance” (US$ 20,000) and Safety Audit” 
(US$ 5,000), all associated with the new filling technology.  The services required for the proper project 
implementation (para 4.2 regarding safety refers) will include: 
- assistance in the performance and supervision of the engineering designs for the modified plant facilities 

for a period of about 20 days; 
- assistance in installation and commissioning of the new equipment including the gassing house and the 

hydrocarbons storage tank farm for about 10 days; 
- assistance in training-on-the-job of the personnel of Yerevan Household Chemistry Plant in production, 

quality control, safety and safe operation procedures for about 10 days; 
- a safety audit after the installation and before the commissioning by a recognized local safety certification 

body. 
 
All other costs, which are related to the move of the production lines to the safer area will be borne by the 
enterprise (Yerevan Household Chemistry Plant) itself. 
 
Net annual Incremental Operating Costs (Savings) for four years associated with the technology change from 
CFC 11/12 to hydrocarbon aerosol propellant are calculated to be US$ 6,280, which are, however, not 
deducted from the ICC, since this project can be considered as terminal aerosol sector phase-out. 
 
 
5. PROJECT COSTS 
 
5.1. ESSENTIAL INCREMENTAL CAPITAL COSTS 
 

Description 
US$ (Enterprise 

contribution) 
US$ (GEF 

contribution) 
Fenced Hydrocarbon Propellant Cylinder Storage Farm including, 
storage rack, manifolding and related piping  10,000

Destenching Column System and related piping to the gassing room 10,000

Process pump (transfer pump) 4,000

Emergency Shut-off valve 3,000
Site preparation for external filling room, ground work including 
ground insulation and 3 x 4 meters concrete slab foundation 5,000
Aerosol Production Facility with Safety Controls and Gas 
Management Systems including: Manual can loading, automated 
can feeding through the product filling and crimping, connecting 
conveyor to the external gassing room, external prefabricated 
gassing room with insulation, twin speed ventilation, primary and 
secondary ventilation, Gas management system with three detector 
heads and a gas pipe work set.* 150,000

Extract ventilation in existing production area 5,000

Ex-proofed lighting 2,000

Grounding and lightning conductor  1,000
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Fire control and extinguishers: 50 kg trolley mounted powder fire 
extinguisher, 10 units of 9 kg ABC-portable fire extinguishers 4,000
Set of quality control gauges (crimp height, crimp diameter, 
pressure and vacuum) 3,200
Technology Transfer/Technical Advisory Services/Formulation 
Assistance** 20,000

Local Safety Audit 5,000

INCREMENTAL CAPITAL COST (US$) 
 

35,200 187,000
Enterprise Contribution (US$) 35,200

TOTAL INCREMENTAL CAPITAL COST (US$) 222,200
 
 
Note (*):Taxes, customs and storage fees (if any) at the customs are not included in the price of machinery and will not be covered by the project funds 
provided by the Multilateral Fund. 
 
Note (**): Includes technology transfer, technical advisory services, fees, travel costs, communication. 
 

5.2. INCREMENTAL OPERATING BENEFITS 
 
Yerevan Household Chemistry Plant is using CFC for the production of Aerosols. The main parameters to 
take into account when switching from CFCs to hydrocarbon are the following: 
 
- hydrocarbons are much lighter than CFC. Therefore, if the same volume is used as for CFC to fill in the 

can, this latter will appear very light. For marketing reasons, in order to compensate this effect, the 
company will fill the cans 20% more by volume, as recommended by the UNEP aerosol conversion 
technology handbook, 

- the final quantity of hydrocarbon used by volume will be about same as for CFC 11/12, 
- the quantities for other chemicals i.e. alcohol and essential ingredients will also be changed slightly. 

Therefore, the I.O.C. are calculated based on the difference of prices between hydrocarbon, additives and 
CFCs and cost of maintenance new equipment. 

 
Annex 2 details the calculations of the Incremental Operating Costs (benefits). The 4 years NPV of these 
benefits is US $ 1,208, which is not subtracted from the Incremental Capital Cost, since this project can also 
be considered as terminal aerosol sector phase-out project. 
 
Incremental operating benefits are calculated for FOUR YEARS and are based on the average annual 
consumption during the years 1999 - 2001. Details of the calculations are provided in ANNEX 2.  
 
PHASE-OUT OF CFC 11/12 - Annual Costs for Materials:      US$ 7,125 
TOTAL ANNUAL INCREMENTAL OPERATING SAVINGS (US$)    US$ 7,125 
TOTAL FOR FOUR YEARS (US$): 3.17 x 9,798       US$ 22,586 
 
Increased maintenance cost, 2% of capital investment, 2% x US$ 197,200 x 3.17 = US$ 12,502 
 
TOTAL OPERATING SAVINGS          US$ 10,084 
 
5.3. TOTAL PROJECT INCREMENTAL COSTS  
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DESCRIPTION US$ 

Capital cost for CFC 12 Phase-out (GEF) 187,000
Evaluation Mission 5,000
Contingencies (10%) 19,200
Subtotal 211,200
Executing Agency Fees 16,896
TOTAL INCREMENTAL CAPITAL COST FOR GEF 228,096
 
TOTAL COST FOR THE FUND       US$ 228,096 
% GEF eligible Ownership           100% 
 
5.4. PROJECT COST EFFECTIVENESS & FUNDING REQUESTED FROM GEF  
 
(a) TOTAL PROJECT COST        =  US$  228,096  
(b) LESS PROJECTS SUPPORT SERVICES      =    US$  16,896 
(c) TOTAL ODS ELIMINATED       = 14,333 ODP Kg 
PROJECT COST-EFFECTIVENESS (a-b)/c      US$ 14.7/Kg 
 
6. FINANCING PLAN  
 
The total project incremental costs are US$ 246,400. Yerevan Household Chemistry Plant requests funding of 
US$ 211,200 representing 85,70 % of the Incremental Costs of US$ 246,400, in line with the GEF eligible 
country ownership of the enterprise. The remaining balance of US$ 35,200 will be shouldered by Yerevan 
Household Chemistry Plant. 
 
7. PROJECT IMPACT 
 
This project will eliminate, with the use of 14,333 ODP kg per year.  This is based on the annual average 
ODS consumption during the three year period of 1999-2001. 
 
8. PROJECT IMPLEMENTATION 
 
8.1 MANAGEMENT  
 
UNDP will oversee the successful implementation of this project, and will provide technical advice during 
project execution. The implementation of all project activities will be carried out according to the UNDP 
rules, regulations and procedures.  
 
The project will include the supply of some equipment, installation materia ls, safety and quality control 
devices, which are necessary for the safe performance of the production process utilizing Hydrocarbon 
Propellant, also devices for the design, installation and commissioning and on-the-job training services for 
Yerevan Household Chemistry Plant's staff, as conditional above. In order to guarantee a proper transfer, in 
particular of the new aerosol technology using the highly flammable hydrocarbon propellants, the selected 
contractor (technology and equipment supplier) is requested to issue "an operational Safety Statement" 
according to internationally recognized safety certification body for the recommended technological solution. 
 



 

 

Yerevan Household Chemistry Plant 9 Original draft 26 February 2002 

For the operation of new technology using highly flammable and explosive materials, the authorization for 
the operation must be received from the related national authority; and the production line(s) has(have) to be 
controlled regularly by the responsible local authority in coordination with the Ozone Office. The local 
authority should be already involved by counterpart (Yerevan Household Chemistry Plant) in cooperation 
with the Ozone Office at the engineering stage of the plant modification to avoid further difficulties during 
construction and commissioning of the plant. 
 
Any construction work needed to accommodate the equipment for the new aerosol technology using 
hydrocarbon propellant will have to be carried out by the counterpart (Yerevan Household Chemistry Plant). 
The relevant details are not reflected in the project document. The specifications for any construction work 
will be coordinated by Yerevan Household Chemistry Plant and elaborated by a local construction company 
after project approval and as outcome of the necessary site inspection and related discussions between plant 
staff, the selected international contractor (technology and equipment supplier) and UNDP project staff. It is 
estimated that 36 months following the approval of the project, the complete conversion of the production 
line addressed by this project document will have been carried out. The proposed tentative work plan for the 
project implementation is indicated below, followed by the corresponding table with the milestones for 
monitoring of the project. 
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PROJECT SCHEDULE  
 

IMPLEMENTATION SCHEDULE 
Activities              /  Months             3 6 9 12 15 18 21 24 27 30 33 36 
GEF Project approval X            
Submit Project doc. For signature X            
Project document signature X            
Equipment specifications verification  X X          
Equipment procurement    X X X       
Installation /retrofitting of equipment      X X X     
Training       X X X    
Testing and trials        X X X   
Production  start-up          X   
Phase in          X   
Project completed           X  
Completion report            X 
 
 
9. MILESTONES FOR PROJECT MONITORING 
 

MILESTONES FOR PROJECT MONITORING 
TASK MONTH* 

(a)  Project document submitted to beneficiary 3 
(b)  Project document signature  3 
(c)  Bids prepared and requested 6-9 
(d)  Contracts Awarded 12-18 
(e)  Equipment Delivered 18-24 
(f)  Training Testing and Trial Runs  24-30 
(g)  Commissioning  30-33 
* as measured from project approval 
 
10.  REQUIRED REGULATORY ACTION 
 
The company must contact local authorities to determine whether permits are required for use and / 
or storage of propane and butane.  
 
11. ANNEXES 
 
ANNEX 1: Yerevan Household Chemistry Plant - Baseline Data 
ANNEX 2: Incremental Operational Cost Calculations. 
ANNEX 3: Yerevan Household Chemistry Plant - "Letter of Commitment" . 
ANNEX 4: List of Equipment to be Retrofitted, Destroyed, or Rendered Unusable, During Project 

Implementation, or Following Successful Project Completion. 
ANNEX 5: Project Technical Reviews. 
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ANNEX 1 
 

ENTERPRISE BASELINE DATA 
 
 
FULL NAME: Yerevan Household Chemistry Plant  
 
ADDRESS: Arshakynyats 1250, Yerevan, ARMENIA 
  
CONTACT PERSONS: Mr. Karen Khachatryan – Managing Director 
 Mr. Iskhan Khachatryan – Director 
 
TEL:      Tel. (+374-1)-48-16-30, 48-15-41 and (+374-9) 409364 
 
FAX:      (+374-1) 53-80-17 
 
E-mail:      aroil@excite.com 
 
CONTACT PERSON IN THE MINISTRY Mr. Mher Torchyan 
OF INDUSTRY: 
 
TEL:      Tel. +374-1-58-96-05, +374-1-61-84-49 
 
SHAREHOLDERS    Open Joint-Stock Company 
 
No. of employees in aerosol operation  25 (220 in total in the company) 
 
YEAR OF ESTABLISHMENT   1969 
 
BASELINE EQUIPMENT: 
 

 
EQUIPMENT 

 
MAKE/ 
MODEL 

 
SERIAL 

No. 

 
CAPACITY / 
CANS/MIN 

 
YEAR 

 
PROPOSED 

ACTION 

 
DISPOSAL 

PLAN 
Product filler/ 
Crimper/Gasser/  
Conveyors/Water 
Bath 

Latvia 
(automatic) 

Not 
available 

16 cpm 
8,000 cans/day 

1985 To be replaced To be 
destroyed 

Product filler/ 
Crimper/Gasser/  
Conveyors 

Armenia 
(automatic) 

Not 
available 

8 cpm 
4000 cans/day 

1985 To be replaced To be 
destroyed 

Product filler/ 
Crimper/Gasser/  
Conveyors 

Armenia 
(semi-

automatic) 

Not 
available 

 
3000 cans/day 

1995 To be replaced To be 
destroyed 

 
 
Photographs were taken by the UNDP consultant (electronically) and can be made available if needed. 
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BASELINE PRODUCTION DATA - 1998 - 2000 
 

Year 
 

Description 
 

Production Volume 
 

1999 Aerosols 200,000 
2000 Aerosols 120,000 
2001 Aerosols 110,000 

Average Aerosols 143,333 
 
BASELINE ODS CONSUMPTION DATA 1998 - 2000 
 

 
Year 

 
Activity 

 
CFC 11/12 kg/year 

 
1999 Production of Aerosols 20,000 
2000 Production of Aerosols 12,000 
2001 Production of Aerosols 11,000 

Average Production of Aerosols 14,333 
 
Hence, the project is prepared based on the annual average consumption during the three year period of 1999-
2001 of 14.3 MT of CFC11/12 mixture. 
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ANNEX 2 
 

INCREMENTAL OPERATING COST (SAVINGS) CALCULATIONS 
 
(The incremental operating savings are calculated for illustrative purpose, but are not deducted from 
the Incremental Capital Costs, since the implementation of this project facilitates complete aerosol 
sector phase-out and, therefore, can be considered as terminal umbrella project in the manufacture of 
aerosols in the Republic of Armenia) 
 
1. Incremental Operating Benefits resulting from replacing the CFC 11/12 propellant in the aerosol 

manufacture (US$)  
 
Formulations including propellant losses: 
 
Material CFC -formulation w-% HAP-formulation w-% 
Solvent (alcohol) 63.57% 80.75% 
Perfume 0.71% 1.00% 
Propellant 35.72% 18.12% 
 
 

 CFC 12 formulation HAP formulation 
Material Consumption 

kg/year 
Cost/kg 

US$ 
Cost 
US$ 

Consumption 
kg/year 

Cost/kg 
US$ 

Cost 
US$ 

Solvent 25,308 1.50 37,962 30,767 1.50 46,151 
Perfume 281.85 90.00 25,367 396.88 90.00 35,719 
Propellant 14,333 2.20 31,533 6,902 0.85 5,867 
Total 39,923  94,862 38,066  87,737 
Annual savings 
US$ 

 
7,125 

The four year 
NPV of the 
Incremental 
Operating 
Savings are 
calculated as 
follows 

The operating benefits 3.17 x US$ 7,125= …… 
Increased maintenance cost, 2% of capital investment, 
2% x US$ 337,200 x 3.17 = …………… 
 
Total operating savings ……………………………. 

US$ 22,586 
 
US$ 21,378 
 
US$ 1,208 
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ANNEX 4 

 
 

LIST OF EQUIPMENT TO BE RETROFITTED, DESTROYED, OR RENDERED UNUSABLE, 
DURING PROJECT IMPLEMENTATION, OR FOLLOWING SUCCESSFUL PROJECT 

COMPLETION AT YEREVAN HOUSEHOLD CHEMISTRY PLANT. 
 
 
EQUIPMENT TO BE REPLACED WHICH WILL BE DESTROYED/RENDERED UNUSABLE 
FOLLOWING SUCCESSFUL PROJECT COMPLETION: 
 
BASELINE EQUIPMENT: 

 
EQUIPMENT 

 
MAKE/ 
MODEL 

 
SERIAL 

No. 

 
CAPACITY / 
CANS/MIN 

 
YEAR 

 
PROPOSED 

ACTION 

 
DISPOSAL 

PLAN 
Product filler/ 
Crimper/Gasser/  
Conveyors/Water 
Bath 

Latvia 
(automatic) 

Not 
available 

16 cpm 
8,000 cans/day 

1985 To be replaced To be 
destroyed 

Product filler/ 
Crimper/Gasser/  
Conveyors 

Armenia 
(automatic) 

Not 
available 

8 cpm 
4000 cans/day 

1985 To be replaced To be 
destroyed 

Product filler/ 
Crimper/Gasser/  
Conveyors 

Armenia 
(semi-

automatic) 

Not 
available 

 
3000 cans/day 

1995 To be replaced To be 
destroyed 

 
 
 
Authorised Signature: _________________________________________________ 
  
 
 
 
Date: ______________________________________________________________ 
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UNITED NATIONS ENVIRONMENT PROGRAMME 
 

PROJECT DOCUMENT 
 

SECTION 1 
 

Project identification 
 
1.1 Title of sub-programme  OZONE  
 
1.2 Title of project  Institutional Strengthening and Capacity Building: 

Establishment of an Ozone Office and Training for 
Customs Officers and Refrigeration technicians. 

 
1.3 Project number  IMIS: GFL- 
     PMS: GF/ 
      
1.4 Geographical scope   10 - Global 
       - Armenia 
 
1.5 Implementation External: Ministry of Nature Protection, in co-

operation with UNEP/DTIE 
 
1.6 Duration of the project 3 Years Commencing: November 2004 
       Completion:   November 2007 
 
 
1.7 Cost of the project 
       

(Expressed in US$) (%age) 
Cost to the GEF Fund 397,181  89.43% 
Cost to the Government of 
 Armenia (in kind) 

  42,000  10.57% 

Total cost of the project 439,181 100% 
  
1.8 Project Summary 
 
The project aims at  (1) institutional strengthening of the Ministry of Nature Protection, 
(2) capacity building for the National Customs Department in matters related to the 
Protection of the Ozone Layer and (3) training for refrigeration technicians in good 
practices in refrigeration (GPR).  In this context, a National Ozone Office will be created 
within the Ministry of Nature Protection, the Customs Officers will be trained in 
monitoring and identification of Ozone-depleting substances and the refrigeration 
technicians will be trained in proper practices in maintaining refrigeration systems. The 
NOU will monitor all the project activities as per the Country Programme including the 
collection of consumption data and reporting as required. 
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The institutional structure within Armenia needs more organized and efficient systems to 
monitor and control the imports of CFC or CFC-containing equipment in the country. 
Armenia borders with 4 countries. These borders are controlled by 13 checkpoints and 
one main customs entry point in Yerevan. All are manned by officers who have no means 
of identifying or verifying the chemicals entering the country.  Training Customs officers 
will enable them to identify controlled substances under the Montreal Protocol.  The 
project will provide CFC-detection equipment for the customs entry points in the country. 
Under the training for refrigeration technicians – a training in good practices in 
refrigeration will be provided to 700 identified in the country refrigeration technicians, 
and refrigeration equipment procured and distributed for the training centers. 

1.8.1 Impact of the project on Armenia’s Montreal Protocol obligations: 
 

This project will ensure that the projects are implemented as designed thus adhering to 
the phase-out schedule given in the Country Programme and as such is important in 
helping the Government meet its obligations under the Montreal Protocol, namely the 
50% and 75 % targets in 2005 and 2007 respectively. This project will allow the Customs 
Department to create a reliable database to better control ODS consumption in the 
country and allow the local refrigeration technicians to learn and apply the good practices 
techniques in the maintenance of refrigeration systems.  
 
 
 

Signatures: 
 

For the Government of Armenia 
 

Signature: __________________________ 
Vardan Ajvazyan 

Minister 
Ministry of Nature Protection 

 

For the Environment Fund of UNEP 
 

Signature: __________________________ 
Sergey Kurdjukov 

OIC, Chief 
Budget and Funds Management 

Service/UNON 

 
Date: _________________________ 

 

 
Date: ______________________________ 
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List of Abbreviations and Acronyms 
 
CEITs  Countries with Economies in Transition 
CP  Country Programme 
GEF  Global Environment Facility 
IA  Implementing Agency 
MLF  Multilateral Fund for the Implementation of the Montreal Protocol 
MNP  Ministry of Nature Protection of Armenia 
MOP  Meeting of the Parties 
MP  Montreal Protocol 
MSP  Medium-Sized Project 
NGO  Non-Governmental Organisation  
NOO  National Officer Officer 
NOU  National Ozone Unit 
ODP  Ozone Depleting Potential 
ODS  Ozone Depleting Substance 
OS  Ozone Secretariat 
UNDP  United Nations Development Programme 
UNEP DTIE  United Nations Environment Programme Department for Technology, 

Industry and Economics 
WCO  World Customs Organization 
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SECTION 2 
 

Background and project contribution to overall sub-programme implementation 
 
2.1 Background 
 
 The Montreal Protocol on Substances that Deplete the Ozone Layer came into 

force in January 1989 and 186 countries have ratified the Protocol as of March 
2004. The Montreal Protocol sets a timetable for phasing-out of a number of 
Ozone Depleting Substances (ODS) and requires Parties to report on production 
and consumption of such ODS.  

 
 Among the Parties to the Montreal Protocol are also the Countries with 

Economies in Transition, some of which have re-classified to Article 5 countries. 
The Global Environment Facility is a financial mechanism, launched in 1991 and 
assists those countries, which are not eligible for funding from the Multilateral 
Fund, to fulfil their obligations under the Montreal Protocol 

 
 The preparation of a Country Programme is generally the first step towards 

obtaining assistance from the Global Environment Facility and sets out the 
commitment by the government to take appropriate actions to ensure compliance 
with the Protocol. The Country Programme contains an analysis of the current 
situation with regard to the production and consumption of ODS, together with a 
strategy statement and plan of actions to be taken by the government.  The 
approval of a Country Programme is a pre-condition for financial assistance from 
the Global Environment Facility for investment projects and Institutional 
Strengthening and Capacity Building projects. 

 
 At its October 2002 Meeting, the Global Environment Facility Council approved 

the Country Programme of Armenia. The GEF CEO clearance was postponed due 
to the ratification status of the London Amendment. Armenia has ratified the 
London Amendment in January 2004, following which its Country Programme 
has been submitted to the GEF for CEO clearance in February 2004. 

 
 At the same meeting, the Global Environment Facility approved a request from 

the Government of Armenia (hereinafter referred to as the Government), to fund 
an Institutional Strengthening Project in Armenia, based on the approved Country 
Programme and UNEP's 2002 Work Programme amendment. 

 
 The level of funding for Institutional Strengthening is determined based upon the 

request from the Country with Economy in Transition (CEIT). This is in view of 
the differences in the volume of consumption of the controlled substances in the 
CEITs, as well as the levels of socio-economic development and the institutional 
capacities for meeting their obligations under the Montreal Protocol. 
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 Funding is made available for a three year period, subject to review and possible 
renewal for further two year periods on the basis of the performance of the 
Country Programme, the continuing needs of the country and the policy of the 
Global Environment Facility.  

 
 Funding is normally made available for: 
 
 • capital expenditure, including office equipment such as photocopier, 

computer, fax etc; 
 • recurrent expenditure, including salary incentives, local travel, information 

dissemination, communication costs etc. 
 • ODS identifiers (equipment) for Customs training, 
 • organisation of training workshops (Phase 1 and 2) under the Capacity 

building component for customs officials which includes preparation of 
training materials, fees for the international training expert, local travel 
and DSA for customs officials. 

 • organisation of training workshops (Phase 1 and 2) under the Capacity 
building component for refrigeration technicians. This includes 
preparation of training materials, fees for the international training expert, 
local travel and DSA for local technicians. 

 
 
 The Government has requested the United Nations Environment Programme 

(UNEP) to be the implementing agency, and the present project document 
constitutes the legal instrument between the Government and UNEP for the 
implementation of this project. 

 
2.2 Project contribution to overall sub-programme implementation 
 
 The need to strengthen institutional capacity in CEIT countries has been 

recognised by the Global Environment Facility Council as a critical factor in 
achieving successful phase-out of ODS in these countries. At its October 2002 
Meeting, the Global Environment Facility Council approved the Country 
Programme of Armenia, as part of UNEP’s Work Programme for 2002 under 
Global Environment Facility. 

 
 Providing financial support for institutional strengthening in CEIT countries is 

underscored by the following factors: 
  
 §  There is a need to raise awareness of the phenomenon of ozone 

depletion and its potential impacts and the complexity of the fast 
changing nature of technical and scientific issues involved in 
protecting the ozone layer. 

  
 § There is a need to use ODS substitute technology. 
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 § There is a need to strengthen institutional capacities in dealing with 
ODS phase out and technology transfer. 

   
 § There is a need to establish commitment by countries to earlier phase 

out schedules than that provided for under the Protocol 
(UNEP/OzL.Pro/ExCom/7/20) 

   
 The Government of Armenia aims to phase out the consumption of all ODS by 

2009. In 1998, the total consumption of all ODS in Armenia was 185.9 MT of 
ODS. The non-investment components of the Country Programme covers 
activities which have no direct ODS phase-out impact. The detailed direct ODS 
phaseout is covered through the investment components to be implemented by 
UNDP. 

 
2.3 Activities 
 
The following activities will be undertaken under the three components of the National 
ODS Phase-out Plan:: 
 

1. Institutional Strengthening: 
 

A National Ozone Unit will be established within the Ministry of Nature Protection 
(MNP) of Armenia. The NOU will consist of a National Ozone Officer, an Assistant 
NOO, several national experts to be engaged on a short term basis for various activities 
such as ODS data collection, ODS legislation drafting, delivery of training workshops, 
etc. UNEP will provide policy support for development of sustainable ODS Phase-out 
structures and mechanisms.  
 
The NOU will develop a workplan within the national ODS phase-out plan; The NOU 
will be involved in the drafting of the ODS licensing legislation for ODS import/export 
control and in the establishment of quota system for ODS imports; 
 
Further activities include: 

- To establish requirements on the labelling of ODS and ODS using equipment and 
products; 

- Elaborate the system of ODS emission regulation, including charges; 
- Public awareness campaigns: the NOU will prepare and distribute leaflets and 

posters aimed at the public awareness on ozone issues; the NOU will co-ordinate 
the preparation and  pub lication of articles in national and local newspapers 
dedicated to ozone issues; The NOU will also communicate with other mass 
media (TV and radio stations) on ozone related issues, organise public seminars 
on ozone issues; and organise and celebrate Ozone-day celebrations. 

- The National Ozone Unit will collect the data on ODS consumption, 
import/export and to process and analyse the data; 

- To collect data on recovered and recycled CFCs; 
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- To develop the national ODS phase-out schedule, including sector specific 
restrictions; 

- To draft ODS licensing legislation for ODS import/export control, establish quota 
system for imports; 

- To submit annual reports on ODS consumption to the Ozone Secretariat; 
- To submit progress reports and expenditure reports on implementation of the 

Institutional Strengthening project (ISP). 
 

2. Training for Customs Officials: 
 
Under the Customs training component, training workshop will take place under Phase 1 
and Phase 2. UNEP DTIE will be directly involved in the delivery of the Phase 1 Train-
the-trainers workshop. While the Phase 2 workshops will be co-ordinated locally by the 
NationalOzone Unit with policy support by UNEP DTIE; 
The National Ozone Unit will procure equipment following UN equipment procurement 
procedures, and advised by UNEP DTIE. 
Upon completion of the components, the NOU will prepare and submit to UNEP DTIE a 
workshop report. 
 

3. Training for Refrigeration Technicians: 
 
Under the Training for Refrigeration Technicians component the following activities will 
be delivered: 
- Prepare and organise workshops under Phase 1 and 2 for refrigeration technicians in 
Good Practices in Refrigeration (GPR); 
- Organise bidding and procure equipment for the training workshops and training centres 
- Prepare and publish the workshop report 
 
 
2.4 Results 
 
 Under the institutional strengthening sub-component: 
 

§ Enhanced capacity within the Ministry of Nature Protection through the 
National Ozone Unit (NOU); 

 
§ Suitable climate in the country for the expeditious phase-out of ODS;  

 
§ Adopted alternative ODS technologies;  

 
§ Timely phase out of ODS consumption; 

 
§ Increased coordination between the various stakeholders; 

 
§ Improved data collection, analysis and dissemination of information on 

issues related to ozone layer protection; 
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§ Established line of information exchange with other Parties as well as with 

the Ozone Secretariat and the Secretariat of the Multilateral Fund; 
 

§ Established and improved reporting mechanism on national data on ODS 
consumption. 

 
 Under the customs training sub-component:  
 
 • Enhanced monitoring and control of ODS consumption in the country; 
 

§ Improved data reporting on ODS imports/exports system; 
 

§ Established line of information exchange between the National Ozone 
Unit and various levels of the Customs Department; 

 
§ Equipment purchased and distributed to the Customs officials (ODS 

identifiers); 
 

 
 Under the refrigeration training sub-component:  
 
 • Enhanced monitoring and control of ODS consumption in the country 

through drafting and implementation of good practices and certification 
codes for refrigeration technicians; 

 
§ Introduction of refrigeration courses in technical schools; 
 
§ Reduction of refrigerant losses by 20-35% in the servicing of refrigeration 

equipment. 
 

§ Equipment purchased and distributed to the refrigeration technicians; 
 
 
   
2.5   Assumptions to achieve results 
 

§ The National Ozone Unit (NOU) is the responsible organism in the country 
to carry out the activities enlisted in this project.  

§ The NOU will prepare, co-ordinate and implement the activities to meet its 
commitments under the Montreal Protocol.  

§ Annual workplan for the activities in this project is prepared by the NOU 
and integrated into the authority’s internal planning process. The National 
Ozone Unit is given the necessary access to decision-makers in the 
country. 
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§ The National Ozone Unit’s position, capacities and continuity of officers, 
resources and lines of command within the authority in charge of ozone 
issues are such that the NOU can carry out its tasks satisfactorily. 

§ A specified officer within the NOU, or the National ODS Officer is given 
overall responsibility for supervising the activities of this project to ensure 
that action taken is adequate to meet commitments under the Protocol.  

 
 
SECTION 3 – WORKPLAN AND TIMETABLE, BUDGET AND FOLLOW-UP 

 
3.1 Workplan and Timetable 
 
A detailed operational workplan and Timetable can be found in ANNEX 2B 
 
3.2 Budget 
 
The grant will be used to finance the activities mentioned in Section 2. A detailed budget 
following UNEP format can be found in ANNEX 1A of this document. This budget is 
based on the GEF approved budget provided in GEF format in ANNEX 2A. 
 
3.3. Follow-up 
 
During the duration of the project, UNEP will provide technical guidance, information 
and feedback to the Government of Armenia. UNEP will review the progress being made 
under the project and provide substantive comments and recommendations on the 
progress and expenditure reports submitted. UNEP will facilitate and ensure that 
Government fulfils its data reporting obligations under Artic le 7 of the Montreal Protocol.  
 
 
SECTION 4 – INSTITUTIONAL FRAMEWORK AND EVALUATION 
 
4.1 Institutional framework 
 
All activities enlisted in the project document will be completed within of 3 years. The 
National Ozone Unit within the Ministry of Nature Protection of Armenia (MNP) will be 
responsible for and oversees the implementation of the project in accordance with the 
objectives and activities outlined in Section 2 of this document. UNEP, as the GEF 
Implementing Agency, will be responsible for overall project supervision to ensure 
consistency with GEF and UNEP policies and procedures, and will provide guidance on 
linkages with related UNEP and GEF-funded activities. The UNEP/DGEF and 
UNEP/DTIE will monitor implementation of the activities undertaken dur ing the execution 
of the project through a Project Steering Committee. The institutional framework showing 
the interlinkages between the Implementing Agencies, the PSC, PCU/NOU as well as the 
Terms of References of the PSC is shown in ANNEX 8B. In addition to UNEP DGEF and 
UNEP DTIE monitoring, the National Ozone Unit (NOU) will have a major role in the 
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process of monitoring of the project activities, specifically during the phase 2 of the non-
investment activities. The UNEP/DGEF Co-ordination will be responsible for clearance 
and transmission of financial and progress reports to the Global Environment Facility.  
UNEP retains responsibility for review and approval of the substantive and technical 
reports produced in accordance with the schedule of work.  
 
Prior to contracts, sub-contracts, or letters of agreement being entered into by NOU, 
NOU will submit to UNEP/DGEF Coordination copies of all these documents.  Within 
ten working days, UNEP/DGEF Coordination will review, provide guidance and give 
NOU substantive clearance on the technical content of these contracts, sub-contracts and 
letters of agreement 
 
All correspondence regarding substantive and technical matters should be addressed to: 
 
In Armenia: 
 
Ms. Asya Muradyan 
National Ozone Focal Point 
Ministry of Nature Protection 
Government Bdg 3 
Republic Sq. 
Yerevan, 375010 
Armenia 
  
Tel: (3741) 583 934    
Fax: (3741) 538 187    
email: asozon@yahoo.com 
  
  
At UNEP: 
 
Monique Barbut, 
Director, UNEP/DTIE 
Tour Mirabeau 
39-43 Quai Andre Citroen 
75739 Paris Cedex 15, France 
Tel: (33-1) 44 37 14 50 
Fax: (33-1) 44 37 14 74 
email: monique.barbut@unep.fr   
 
With a copy to: 
Mr. Ahmed Djoghlaf  
Director, UNEP DGEF  
P. O. Box 30552 
Nairobi, Kenya 
Tel: (254-20)-624 165  



Institutional Strengthening, Customs Training and Training for Refrigeration Technicians in Armenia 
11 
 
 

Fax: (254-20) 624 041 
Email: Ahmed.Djoghlaf@unep.org 
 
 
All correspondence regarding administrative and financial matters should be addressed 
to: 
 
In Armenia: 
 
Ms. Asya Muradyan 
National Ozone Focal Point 
Ministry of Nature Protection 
Government Bdg 3 
Republic Sq. 
375010 Yerevan, Armenia 
Tel: (3741) 583 934    
Fax: (3741) 538 187    
email: asozon@yahoo.com 
 
 
At UNEP: 
 
Mr. Beato Txema 
Chief of administration 
UNEP/DTIE 
Tour Mirabeau 
39-43 Quai Andre Citroen 
75739 Paris Cedex 15, France 
Tel: (33-1) 44 37 14 36 
Fax: (33-1) 44 37 14 74 
email: txema.beato@unep.fr   
 
 
Mr. S. Kurdjukov 
Officer- in-Charge 
Budget and Financial Management Service (BFMS) 
UNON  
P.O. Box 30552 
Nairobi, Kenya 
Tel: (254-20) 623 637 
Fax: (254-20) 623 755 
 
 
With a copy to:  
Ms. Elaine King 
Fund Management Officer 
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Division of GEF Coordination 
P.O. Box 30552 
Nairobi, Kenya 
Tel: (254-20) 624 605 
Fax:(254-20) 623 162/624 041/624 042 
Email: Elaine.King@unep.org 
 
4.2 Evaluation 
 
An internal desk evaluation will be carried out by the Ministry of Nature Protection at the 
end of the project. Ministry of Nature Protection (MNP) which oversees all aspects of the 
National ODS phase-out plan, will conduct regular monitoring and evaluation of the 
project activities. All monitoring and evaluation procedures will be coordinated between 
the different stakeholders in an open forum manner.  Furthermore, many of the 
cooperating institutions and partner agencies are expected to be involved in the M&E 
process to different degree. Standard evaluation of the project will be carried out 
according to the established GEF Evaluation Procedures and Guidelines. Further 
evaluation may be carried out as part of the overall evaluation process of the projects 
under the Global Environment Facility and evaluation process of UNEP DTIE.  
 
This will be in addition to the standard mid-term and final evaluations of the project per 
UNEP procedures as outlined in Monitoring and Evaluation section (ANNEX 7) as well 
as supervision missions conducted by the UNEP Task Manager and/or UNEP Fund 
Management Officer. The evaluation will be carried out by an independent contractor to 
be selected by UNEP DGEF in consultation with UNEP DTIE. 
 
 
SECTION 5 – MONITORING AND REPORTING 
 
5.1  Management Reports 
 
5.1.1 Progress Reports 
 
Within 30 days of the end of the reporting period, NOU will submit to UNEP DTIE, with 
a copy to UNEP DGEF Coordination, using the format given in ANNEX 5A, half-yearly 
progress reports as at 30 June and 31 December. 
 
The Inventory of Outputs/Services should be submitted with all Progress Reports and the 
Terminal Report.  The report is due within 30 days of the end of each half-yearly period 
when submitted with a Progress Report or within 60 days of the completion of a project 
when submitted with a Terminal Report.  The format of the report is given in ANNEX 
5B. 
 
5.1.2 Terminal Reports 
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Within 60 days of the completion of the project, NOU will submit to Chief, Budget and 
Financial Management Service, with a copy to UNEP DGEF Coordination, a Terminal 
Report detailing the activities taken under the project, lessons learned and any 
recommendations to improve the efficiency of similar activities in the future, using the 
format provided in ANNEX 6. 
 
5.1.3 Substantive Reports 
(i) At the appropriate time, NOU will submit to UNEP three copies in draft of any 

substantive project report(s) and, at the same time, inform UNEP of its plans for 
publication of that text.  UNEP will give NOU substantive clearance of the 
manuscript, indicating any suggestions for change and such wording (recognition, 
disclaimer, etc.) as it would wish to see figure in the preliminary pages or in the 
introductory texts. 

(ii) It will equally consider the publishing proposal of NOU and will make comments 
thereon as advisable. 

(iii) It may request NOU to consider publication on a joint imprint basis. Should NOU 
be solely responsible for publishing arrangements, UNEP will, nevertheless, 
receive 10 free copies of the published work in each of the agreed languages, for 
its own purposes. 

 
5.2 Financial Reports  
NOU shall submit to UNEP quarterly project expenditure accounts and final accounts for 
the project, showing amount budgeted for the year and amount expended since the 
beginning of the year as follows: 
(i) Details of expenditures will be reported on an activity-by-activity basis, in line 

with project budget codes as set out in the project document.  Reports are due as 
at 31 March, 30 June, 30 September and 31 December using the format given in 
ANNEX 4.  All expenditure accounts will be dispatched to UNEP within 30 days 
of the end of the quarter to which they refer, certified by a duly authorized official 
of NOU. 

(ii) In addition, the total expenditures incurred during the year ending 31 December, 
certified by a duly authorized official, should be reported in an opinion by a 
recognized firm of public accountants (for government by government auditors).  
The year-end expenditure report should be dispatched to UNEP within 90 days, 
i.e. 31 March.  In particular, the auditors should be asked to report whether, in 
their opinion: 
♦ Proper and accurate books of account and records have been maintained; 
♦ All project expenditures are supported by vouchers and adequate 

documentation; 
♦ Expenditures have been incurred in accordance with the objectives outlined in 

the project document. 
 
(iii) Within 90 days of the completion of the project, NOU will supply UNEP with a 

final statement of account in the format as for the quarterly expenditure statement, 
duly signed by an authorized official of NOU and certified by recognized firm of 
public accountants (for government by government auditors).  If requested, NOU 
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shall facilitate an audit of the accounts of the project by the United Nations Board 
of Auditors and/or the Audit Service. 

(iv) Any portion of cash advances remaining unspent or uncommitted by NOU on 
completion of the project will be reimbursed to UNEP within one month of the 
presentation of the final statement of accounts. In the event that there is any delay 
in such disbursement, NOU will be financially responsible for any adverse 
movement in the exchange rates. 

(v) Within 30 days of the reporting period, NOU shall submit to UNEP GEF 
Coordination Office, a cofinancing report for the project as at 30 June and 31 
December, using the format provided in ANNEX 1C showing: 
(a) Amount of cofinancing realized compared to the amount of cofinancing 

committed to at the time of project approval, and 
(b) Cofinancing reporting by source and by type. 
♦ Sources include the agency’s own cofinancing, government cofinance 

(counterpart commitments), and contributions mobilized for the project from 
other multilateral agencies, bilateral development cooperation agencies, 
NGOs, the private sector, and beneficiaries. 

♦ Types of cofinance. Cash includes grants, loans, credits and equity 
investments. In-kind resources are required to be: 

- dedicated uniquely to the GEF project, 
- valued as the lesser of the cost and the market value of the required 

inputs they provide for the project, and 
- monitored with documentation available for any evaluation or project 

audit. 
 
5.3 Terms and Conditions  
 
5.3.1 Non expendable equipment 
NOU will maintain records of non-expendable equipment (items costing US$1,500 or 
more as well as items of attraction such as pocket calculators, cameras, computers, 
printers, etc.) purchased with UNEP funds (or with trust funds or counterpart funds 
administered by UNEP).  NOU will submit an inventory of such equipment to UNEP, 
indicating description, serial no., date of purchase, original cost, present condition, 
location of each item attached to the progress report submitted every 6 months, using the 
format in ANNEX 5C. 
 
Within 60 days of completion of the project, NOU will submit to UNEP a final inventory 
of all non-expendable equipment purchased under this project indicating description, 
serial number, original cost, present condition, location and a proposal for the disposal of 
the said equipment. Non-expendable equipment purchased with funds administered by 
UNEP remains the property of UNEP until its disposal is authorized by UNEP, in 
consultation with NOU. NOU shall be responsible for any loss or damage to equipment 
purchased with UNEP administered funds.  The proceeds from the sale of equipment 
(duly authorized by UNEP) shall be credited to the accounts of UNEP, or to the 
appropriate trust fund or counterpart fund. 
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5.3.2  Responsibility for Cost Overruns  
Any cost overruns (expenditures in excess of the amount in each budget sub- line) shall be 
met by the organization responsible for authorizing the expenditure unless written 
agreement has been received in advance from UNEP.  In cases where UNEP has 
indicated its agreement to a cost overrun in a budget sub- line to another, or to increase the 
total cost to UNEP, a revision to the project document amending the budget will be 
issued by UNEP. 
 
5.3.3  Claims by Third Parties against UNEP 
NOU shall be responsible for dealing with any claims which may be brought by third 
parties against UNEP and its staff, and shall hold UNEP and its staff non- liable in case of 
any claims or liabilities resulting from operations carried out by NOU or other project 
partners under this project document, except where it is agreed by NOU and UNEP that 
such claims or liabilities arise from gross negligence or willful misconduct of the staff of 
UNEP. 
 
5.3.4 Cash Advance Requirements 
An initial cash advance of US$50,000 will be made upon signature of the project document 
by both parties and will cover expenditures expected to be incurred by NOU during the first 
three months of the project implementation.  Subsequent advances are to be made 
quarterly, subject to:  
(i) Confirmation by NOU at least two weeks before the payment is due, that the 

expected rate of expenditure and actual cash position necessitate the payment, 
including a reasonable amount to cover "lead time" for the next remittance; (see 
format of request in ANNEX 3) and 

(ii)  The presentation of: 
• a satisfactory financial report showing expenditures incurred for the past quarter, (see 

format in ANNEX 4) under each project activity and  
• timely and satisfactory progress reports on project implementation. 
 
5.3.5 Publications  
For publications issued with NOU, both the cover and the title page of the publication 
will carry the logo of UNEP and the title United Nations Environment Programme 
together with that of NOU.  NOU will submit three copies of any manuscript prepared 
under the project for clearance prior to their publication in final form.  UNEP's views on 
the publication and any suggestions for amendments of wording will be conveyed 
expeditiously to the agency, with an indication of any disclaimer or recognition which 
UNEP might wish to see appear in the publication. 
 
5.3.6 Amendments 
The Parties to this project document shall approve any modification or change to this 
project document in writing. 
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ANNEX 1A 
Budget for the GF Trust Fund 

Armenia - Institutional Strengthening/Customs Training/Refrigeration Training 
Component 

2004 2005 2006 2007 Total    
  US$ US$ US$ US$ US$ 

10 PROJECT PERSONNEL COMPONENT           
1100 Professional Staff (Incentives)           
1101 ODS Officer 4 500 9 000 9 000 4 500 27 000 
1102 Assistant ODS Officer 2 100 4 100 4 100 2 100 12 400 
1103 Accountant 1 500 3 000 3 000 1 500 9 000 
1104 Secretary 1 200 2 400 2 400 1 400 7 400 
1181 Technical assistance and project supervision 

by DTIE 
2 000 2 000 2 000 2 000 8 000 

1199 Sub-Total 11 300 20 500 20 500 11 500 63 800 

1200 Consultants          
1201 Consultant for data survey  1 500 1 500 1 500 1 500 6 000 
1202 Resource persons for public awareness 

seminars 
1 500 1 500 1 500 1 500 6 000 

1203 Resource persons for group 
training/legislation 

1 500 1 500 1 500 1 500 6 000 

1211 Local Expert (Customs training) 1 500 1 500     3 000 
1212 Local expert (Refrigeration training Phase 1 

and 2) 
  3 000 2 000 2 000 7 000 

1281 International Consultant (Customs training) 10 000 0 0 0 10 000 

1282 International Consultant (Refrigeration 
Training) 

0 10 000 2 000 2 000 14 000 

1299 Sub-Total 16 000 19 000 8 500 8 500 52 000 

1600 Travel          
1601 Official local travel (Travel and DSA) 1 500 1 500 1 500 1 500 6 000 
1681 Customs Training by DTIE (Travel and 

DSA) 
2 500 5 000 2 500 0 10 000 

1682 Refrigeration Training by DTIE (Travel and 
DSA) 

0 8 000 4 240 0 12 240 

1699 Sub-Total 4 000 14 500 8 240 1 500 28 240 
1999 TOTAL COMPONENT 31 300 54 000 37 240 21 500 144 040 

             
30 TRAINING COMPONENT          

3200 Group Training, meetings etc.          
3201 Public Awareness seminars and meetings 

(IS) 
4 000 6 000 6 000 6 000 22 000 

3203 Simultaneous translation (Customs and 
Refrigeration Training workshops) 

0 4 000 0 0 4 000 

3211 Organization of workshops (Customs Phase 
1 and 2) 

4 500 15 000 0 0 19 500 

3212 Organization of workshops (Refrigeration 
Phase 1 and Phase 2) 

0 13 000 24 812 6 500 44 312 
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3299 Sub-Total 8 500 38 000 30 812 12 500 89 812 

3999 TOTAL COMPONENT 8 500 38 000 30 812 12 500 89 812 

             
40 EQUIPMENT COMPONENT          

4100 Expendable Equipment          
4101 Office supplies and stationery (IS) 2 000 3 500 3 500 2 000 11 000 
4199 Sub-Total 2 000 3 500 3 500 2 000 11 000 

4200 Non-Expendable Equipment          
4201 Computer, printer & software accessories 5 500 2 250 2 250 0 10 000 

4202 Fax machine and Photocopier 2 000 1 300 1 300 0 4 600 
4211 ODS Identifiers for the training workshops 

and custom offices, customs 
0 16 209 0 0 16 209 

4212 Refrigeration equipment for training centers 0 40 000 0 0 40 000 

4299 Sub-Total 7 500 59 759 3 550 0 70 809 

4999 TOTAL COMPONENT 9 500 63 259 7 050 2 000 81 809 

             
50 MISCELLANEOUS COMPONENT          

5100 Operation and Maintenance of Equipment          

5101 Maintenance of Office equipment 0 1 500 1 500 2 000 5 000 
5199 Sub-Total 0 1 500 1 500 2 000 5 000 

5200 Reporting Cost          
5201 Publication and reproduction of 

training/awareness materials (IS) 
6 000 6 000 5 000 5 000 22 000 

5211 Publication and reproduction of training 
materials (Customs training) 

1 000 3 000 1 000 0 5 000 

5212 Publication and reproduction of training 
materials (Refrigeration training) 

0 6 000 6 000 0 6 000 

5299 Sub-Total 7 000 15 000 6 000 5 000 33 000 
5300 Sundry Costs          
5301 Telecommunication charges 2 000 4 000 3 000 2 000 11 000 
5304 Other IS - UNDP fee, etc. 2 700 9 900 4 500 4 000 21 100 
5311 Other Customs training - UNDP fee, etc. 0 4 360 0 0 4 360 
5312 Other Refrigeration Training – UNDP fee, 

etc. 
0 7 060 0 0 7 060 

5399 Sub-Total 4 700 25 320 7 500 6 000 43 520 
5500 Audit          
5501 Audit 0 1 500 1 500 1 500 4 500 
5599 Sub-Total 0 1 500 1 500 1 500 4 500 
5999 TOTAL COMPONENT 13 700 39 820 15 000 13 000 81 520 

99 GRAND TOTAL 63 000 195 079 90 102 49 000 397 181 
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ANNEX 1B 
 

BUDGET BY PROJECT COMPONENT ACTIVITY 
Summary of financial structure of the project (in US $) 

 
 Total Cost  

(US$) 
Government 
contribution 

GEF 
contribution 

UNEP 

Establishment of a National 
Ozone Unit 

146,600 30,000 116,600 0 

Drafting and implementation of 
legislative measures for the 
phase-out of ODS 

6,000 0 6,000 0 

Delivery of public awareness 
programmes 

63,000 12,000 51,000 0 

Collection of data and 
information of ODS use and 
consumption 

9,000 0 9,000 0 

Training for customs officials  69,969 0 69,969 0 

Training for refrigeration 
technicians 

144,612 0 144,612 0 

 
TOTAL 

439,181 0 397,181 0 

 
* Government of Armenia’s in-kind contribution to meet costs on office rental, etc. This includes providing 
logistics support to the project team and experts during the delivery of the training workshops for Customs 
officials as well for refrigeration technicians.  
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ANNEX 2A 
 

PROJECT IMPLEMENTATION PLAN 
Timetable for implementation 

 
 2004 2005 2006 2007 

Components/Months N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O 

Project Coordination                                                                         
Establishment of the National Ozone 
Unit  

                                    

Develop a workplan for the NOU                                     

Legislative measures for phase-out 
ODS: to draft ODS legislation, 
national quota system 

                                    

Public awareness activities: 
publication of Ozone related posters, 
articles for local and national 
newspapers, seminars on Ozone 
depletion 

          A            A            A  

Data on ODS use and consumption*  B                                   

Coordination and monitoring of 
Action Plan to Phase-out ODS 

                                    

Reporting*                                     

Training component for Customs 
officials 

      C C                             

Training component for Refrigeration 
technicians 

          D D                         

Notes: A - NOU is to prepare and deliver the celebrat ions of the Ozone Day - 16 September of each year. 
B - Preliminary ODS consumption data to be provided by the NOU 
* These activities will be carried out by the National Ozone unit of a regular basis also after the project completion. 
C – Phase 1 Customs Training 
D – Phase 1 Refrigeration Training 
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ANNEX 2B 
DETAILED OVERALL PROJECT DESCRIPTION 

 
Immediate Project Output or 

Objective 
Barriers to be addressed Non-investment activities (UNEP) 

Immediate Output 1: 
Development and implementation of 
a cost-effective, sustainable, national 
ODS phase out coordination 
structures and mechanisms to carry 
out the project activities. 

Ø Need for closer collaboration between the 
National Ozone Unit and the Ministry of Nature 
Protection and other stakeholders 

 

Activity 1.1: To establish contacts with the Ministry of Nature 
Protection (MNP) and the NOO and provide policy support for 
development and development of sustainable ODS Phase-out 
structures and mechanisms.  
 

Immediate Output 2: 
Establishment of a National 
Coordination Body to co-ordinate 
project activities as presented in the 
Country Programme of Armenia 
 

Ø Lack of funding 
Ø Lack of training in data collection 
Ø Lack of experience in implementing ozone 

project at national level. 

Activity 2.1: To develop a workplan and define role of the 
NOU; 
 
Activity 2.2: To create NOU within the Ministry of  Nature 
Protection 

Immediate Output 3: 
ODS licensing system to control 
ODS imports and exports. 
 

Ø Lack of ODS licensing system. 
Ø Lack of knowledge in refrigeration and customs 

sectors with regard to ODS. 
Ø Lack of experience in data collection 
Ø Lack of trust of end-users and local initiative. 
 

Activity 3.1: To develop the national ODS phase-out schedule, 
including sector specific restrictions; 
Activity 3.2: To draft ODS licensing legislation for ODS 
import/export control, establish quota system for imports; 
Activity 3.3:  To establish requirements on the labelling of 
ODS and ODS using equipment and products; 
Activity 3.4: Elaborate the system of ODS emission regulation, 
including charges; 
 

Immediate Output 4: 
Enhanced awareness of various 
stakeholders on Ozone-related issue, 
as well as on the National ODS 
phase-out plan. 

Ø Lack of funding 
Ø Lack of awareness on ozone issues and 

alternative technologies. 
Ø Lack of plan of action for public awareness 

raising at national level. 

Activity 4.1: To prepare and distribute leaflets and posters 
aimed at the public awareness on ozone issues; 
Activity 4.2: To prepare and publish articles in newspapers on 
ozone issues; 
Activity 4.3:  To communicate with other mass media (TV and 
radio stations) on ozone related issues; 
Activity 4.4: To organise public seminars on ozone issues; 
Activity 4.5: To organise and celebrate Ozone-day celebrations 
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Immediate Project Output or 
Objective 

Barriers to be addressed Non-investment activities (UNEP) 

 
Immediate Output 5: 
Collected data on ODS use and 
consumption. 

Ø Lack of funding 
Ø Lack of expertise in data collection. 
Ø Lack of established system of data collection 

specifically for Ozone-depleting substances 
(ODS). 

 

Activity 5.1: To collect data on ODS consumption, 
import/export and to process and analyse the data; 
 
Activity 5.2: To collect data on recovered and recycled CFCs; 
 

Immediate Output 6: 
Timely delivery of project activities 
and meeting the obligations under the 
Montreal Protocol. 

Ø Lack of knowledge in ozone-related projects. 
Ø Lack of experience in delivery of ozone-

specified projects 
Ø Inadequate ODS control legislation 
Ø Lack of sectoral ODS data (Often the data needs 

to be verified). 

Activity 6.1: To develop the national ODS phase-out schedule, 
including sector specific restrictions; 
 
Activity 6.2: To draft ODS licensing legislation for ODS 
import/export control, establish quota system for imports; 
 

Immediate Output 7: 
ODS consumption data reported, 
compliance with Montreal Protocol 
2005 and 2007 targets. 

Ø Lack of experience in data reporting 
Ø Lack of ODS controlling system 
Ø Poor knowledge of ODS and their alternatives 
Ø There is a general disparity in the data quality 

currently available and what is expected under 
the CP/RMP. 

 

Activity 7.1: To submit annual reports on ODS consumption to 
the Ozone Secretariat; 
 
Activity 7.2: To submit progress reports and expenditure 
reports on implementation of the Institutional Strengthening 
project (ISP). 
 

Immediate Output 8: 
Trained customs officials. Equipped 
customs entry points. 

Ø Lack of funding 
Ø Lack of technical expertise in ODS control 
Ø Lack of ODS licensing system 
Ø The ODS officers are not aware of the ODS 

technologies  
Ø Lack of information on regional illegal with 

ODS.  
 

Activity 8.1: Prepare and organise workshops under Phase 1 
and 2 for customs officials; 
Activity 8.2: Organise bidding and procure equipment for the 
training workshops 
Activity 8.3: Prepare and publish the workshop report  
 

Immediate Output 9: 
Trained refrigeration technicians. 
Equipped training centres. 
 

Ø Lack of funding 
Ø Lack of technical expertise in good practices in 

servicing refrigeration systems  
Ø Lack of information on ODS alternatives and 

ozone friendly technologies 

Activity 9.1: Prepare and organise workshops under Phase 1 
and 2 for refrigeration technicians; 
Activity 9.2: Organise bidding and procure equipment for the 
training workshops and training centres 
Activity 9.3: Prepare and publish the workshop report  
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SUB-REGIONAL SUPPORT MEETING 

 
One sub-regional workshop is envisioned to provide support to the NOU in establishing links with other NOUs in the Caucasus and 
Central Asia region, Implementing Agencies (UNEP and UNDP), international and national experts, representatives of other 
Ministries and national authorities responsible for ODS legislation and Customs Control. The participation of the representatives of 
other NOUs – in particular the NOU of Azerbaijan and Georgia which have already approved their Country Programmes, have fully 
operational Ozone Units, and have established ODS licensing system, will allow Armenia to learn on lessons learned in more 
advanced countries under the Montreal Protocol. The main purpose of the workshop will be as follows:- 

 

Start-up workshop (2004): to provide assistance in implementation and develop a streamlined communication between various 
stakeholders in relation to: 

• Data reporting to the Ozone Secretariat, The Secretariat of the Multilateral Fund, GEF, UNEP and UNDP; 
• Monitoring and Evaluation as a management tool; 
• ODS licensing system; 
• Awareness-raising activities at the national and regional level; 
• 2005 and 2007 Compliance related issues 
 

It is envisioned that this workshop will allow all participants to “put a face on each other”, building and strengthening cooperation 
between the stakeholders within Armenia as well as within the sub-region of Caucasus and Central Asia. 

The format envisioned for this workshop would include initial group sessions to cover common topics, and to hear and discuss country 
specific (e.g. Georgia, and one of the Article 2 countries of Central Asia) implementation issues. Followed by topic specific sessions 
on financial matters, various aspects of data reporting, experience sharing on public awareness, and ODS licensing system – from 
drafting though implementation within the national Government structures. 
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Customs Training workshop Phase 1 (2005): to provide assistance in development and implementation of ODS monitoring at the 
national level. ODS identifiers are envisaged for this workshop. It will also contribute to streamline communication between various 
stakeholders in Armenia in relation to ODS monitoring and control of import/exports of ODS: 

• Data collection and analysis; 
• ODS Monitoring and data reporting; 
• ODS licensing system; 

 

The workshop will follow the standard UNEP train-the-trainers format – under which a group of first 30 customs officials will be 
trained with participation of an international consultant and UNEP expert. During the phase two of the workshop – to be implemented 
by the National Ozone Unit – these trained and certified officials will train the remaining customs officials in the country. Theoretical 
sessions on general ODS related issues will be combined with practical exercises using ODS identifiers, and recovery and recycling 
machines and other relevant equipment, with possible visit to customs laboratory. 

 

 

Training workshop for refrigeration technicians in Good Practices in refrigeration (GPR) Phase 1 (2006): to provide technical 
information and training to technicians in refrigeration sector in order to reduce CFC-consumption in the servicing and maintenance of 
refrigeration and air-conditioning systems. The Phase 2 of the workshop will be implemented by the NOU using local expertise and 
the technicians certified through Phase 1 training. Refrigeration equipment (recovery and recycling tools) is envisaged for this 
workshop. The workshop will assist in development of a training curriculum for technical schools. 

 

The workshop will follow the standard UNEP train-the-trainers format – under which a group of first 30 refrigeration technicians will 
be trained with participation of an international consultant and UNEP expert. During the phase two of the workshop – to be 
implemented by the National Ozone Unit – these trained and certified technicians will train the remaining technicians (700) in the 
country. Theoretical sessions on general ODS related issues will be combined with practical exercises using ODS identifiers, recovery 
and recycling machines and other relevant equipment. 
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ANNEX 3 

FORMAT FOR CASH ADVANCE STATEMENT 
 
Statement of cash advance as at .............................................................................. 
And cash requirements for the quarter of .................................................................. 
 
Name of Cooperating agency/ 
Supporting organization ___________________________________________ 
Project No. ___________________________________________ 
Project title  ___________________________________________ 
 

I. Cash statement 
1. Opening cash balance as at ......................... US$ __________________ 
2. Add: cash advances received: 

Date    Amount 
..............................................  ............................................ 
............................................... ............................................ 
 ............................................... ............................................ 
...............................................  ............................................ 

3. Total cash advanced to date US$ __________________ 
4. Less: total cumulative expenditures incurred US$ (_________________) 
5. Closing cash balance as at ...........................  US$ __________________ 

II. Cash requirements forecast 
6. Estimated disbursements for quarter 

 ending .........................................................  US$ __________________ 
7. Less: closing cash balance (see item 5, above)  US$ (_________________) 
8. Total cash requirements for the quarter  US$ __________________ 
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Prepared by_________________________ Request approved by_______________________ 

  Duly authorized official of Cooperating agency/ 
  Supporting organization 
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ANNEX 4 
FORMAT OF QUARTERLY PROJECT EXPENDITURE ACCOUNTS FOR SUPPORTING ORGANIZATIONS 

Quarterly project statement of allocation (budget), expenditure and balance (Expressed in US$) covering the period................to. ............. 
Project No. .................................................  Agency name......................................................……………………….. 
Project title:  ............................................................................................................................................................………………………... 
Project commencing: ................................ Project ending: ..................................... 
 
Object of expenditure by UNEP 
budget Code 

Project budget Expenditure incurred 
 

 Allocation for year.…... Jan-Mar Apr-Jun 
 

Jul-Sep Oct-Dec 

Cumulative 
expenditure for 

year 

Unspent balance of 
budget 

a)10 PROJECT PERSONNEL        
   1100  Project Personnel        
      1101        
   1200  Consultants        
      1201        
   1300  Administrative support        
      1301         
etc,etc,etc        
        
        
        
        
(USE OBJECTS OF EXPENDITURE IN         
ACCORDANCE WITH THE SIGNED        
PROJECT DOCUMENT)        

99 GRAND TOTAL        

 Signed: __________________________________________________
Duly authorized official of cooperating agency 

NB: The expenditure should be reported in line with the specific object of expenditures as per 
project budget 
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ANNEX 5A 
Format for Half Yearly Progress Report (HYPR) 

As at 30 June and 31 December 
(Please attach a current Inventory of Outputs/Services and 

Inventory of Non-Expendable Equipment when submitting this report) 
 
1. Background Information 
 
1.1 Project Number: 
 
1.2 Project Title: 
 
1.3 Division/Unit: 
 
1.4 Coordinating Agency or Supporting Organization (if relevant): 
 
1.5 Reporting Period (the six months covered by this report): 
 
1.6 Relevant UNEP Programme of Work (2002-2003) Subprogramme No: 
 
1.7 Staffing Details of Cooperating Agency/ Supporting Organization (Applies to 
personnel / experts/ consultants paid by the project budget): 
 
Functional Title Nationality Object of Expenditure (1101, 

1102, 1201, 1301 etc..) 
   
   
 
1.8 Sub-Contracts (if relevant):  
 
Name and Address of the Sub-Contract Object of Expenditure (2101, 2201, 2301 

etc..)  
  
  
 
2. Project Status   
 
2.1 Information on the delivery of outputs/services 
 Output/Service (as 

listed in the 
approved project 
document) 

Status 
(Complet
e/Ongoin
g) 

Description of work 
undertaken during 
the reporting 
period 

Description of problems 
encountered; Issues that 
need to be addressed; 
Decisions/Actions to be 
taken 

1. 
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2. 
 

    

 
2.2 If the project is not on track, provide reasons and details of remedial action to 
be taken: 
 
 
3. Discussion acknowledgment (To be completed by UNEP) 
 
Project Coordinator’s General 
Comments/Observations  
 
 
 
 
 
 
 
 
 
 

First Supervising Officer’s General 
Comments 
 

Name: 
          ____________________________ 
Date: 
          ____________________________ 
Signature: 
 
 
           ____________________________ 
 

Name: 
           ____________________________ 
Date: 
           ____________________________ 
Signature: 
 
 
           ____________________________ 
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ANNEX 5B 
Attachment to Half-Yearly Progress Report: Format for Inventory of Outputs/Services 
 
a) Meetings (UNEP-convened meetings only) 

No Meeting 
Type 4 

Title Venu
e 

Date
s 

Convened 
by 

Organized 
by 

# of 
Participants 

List 
attached 
Yes/No 

Report issued 
as doc no 

Language Dated 

1. 
 

           

2. 
 

           

3. 
 

           

 
List of Meeting Participants 

No
. 

Name of the Participants Nationality 

1. 
 

  

2. 
 

  

 
b) Printed Materials 

No Type5 
 

Title Author(s)/Editor(s) Publisher Symbol  
 

Publication 
Date 

Distribution 
List Attached 
Yes/No 

1.        

                                                                 
4 Meeting types (Inter-governmental Meeting, Expert Group Meeting, Training Workshop/Seminar, Other) 
5 Material types (Report to Inter-governmental Meeting, Technical Publication, Technical Report, Other) 
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2. 
 

       

 
c) Technical Information / Public Information  

No Description Date 
1. 
 

  

2. 
 

  

 
d) Technical Cooperation 

For Grants and Fellowships No Type6 Purpose Venue Duration 
Beneficiaries Countries/Nationalities Cost (in US$) 

1. 
 

       

2. 
 

       

 
e) Other Outputs/Services (e.g. Networking, Query-response, Participation in meetings etc.) 

No Description  Date 
1. 
 

  

2. 
 

  

3. 
 

  

 
                                                                 
6 Technical Cooperation Type (Grants and Fellowships, Advisory Services, Staff Mission, Others  
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ANNEX 5C 
Attachment to Half Yearly Progress Report 

 
FORMAT OF INVENTORY OF NON-EXPENDABLE EQUIPMENT PURCHASED AGAINST UNEP PROJECTS 

UNIT VALUE US$1,500 AND ABOVE AND ITEMS OF ATTRACTION 

Project title:.…….......……...................................................   
Implementing Agency ……...…………..………………….    

Internal/SO/CA (UNEP use only)........................................   

FPMO (UNEP use only)....…...…….......….........................   

      

Description Serial No. Date of Original Price Present Condition Location Remarks 

  Purchase US$   Recommendation for disposal 

      

      

      

      

      

      

      

      

      

      
The physical verification of the items(s) above was done by:  Name .……………………..                         Signature: ……………………………….. 

    (Duly authorized official)  

         Title: ………………………………                           Date: ……………………………………. 
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ANNEX 6 
FORMAT FOR TERMINAL REPORT(For External Projects only) 

 
1.  Background Information 

1.1 Project Number 

  
1.2 Project Title 
  
1.3 UNEP Division/Unit 
  
1.4 Implementing Organization 
  

2.  Project Implementation Details 
2.1 Project Needs and Results  (Re-State the needs and results of the project) 
  

2.2 Project Activities (Describe the activities actually undertaken under the project, giving reasons why some 
activities were not undertaken, if any) 

  

2.3 Project Outputs (Compare the outputs generated with the ones listed in the project document) 
  

2.4 Use of Outputs (State the use made of the outputs) 
  

2.5 Degree of achievement of the objectives/results (On the basis of facts obtained during the follow -up phase, 
describe how the project document outputs and their use were or were not instrumental in realizing the 
objectives / results of the project) 
 
 

2.6 Determine the degree to which project contributes to the advancement of women in Environmental 
Management and describe gender sensitive activities carried out by the project. 
 
 

2.7 Describe how the project has assisted the partner in sustained activities after project completion. 
  

3.  Conclusions 
3.1 Lessons Learned (Enumerate the lessons learned during the project’s execution. Concentrate  on the 

management of the project, including the principal factors which determined success or failure in meeting 
the objectives set down in the project document) 

  

3.2 Recommendations (Make recommendations to (a) Improve the effect and impact of similar  projects in the 
future and (b) Indicate what further action might be needed to meet the project objectives / results) 

  

4.  Attachments 
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4.1 Attach an inventory of all non-expendable equipment (value over US$ 1,500) purchased under this project 
indicating Date of Purchase, Description, Serial Number, Quantity, Cost, Location and Present Condition, 
together with your proposal for the disposal of the said equipment 
 

4.2 Attach a final Inventory of all Outputs/Services produced through this project 
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ANNEX 7 
FORMAT FOR SELF -EVALUATION FACT SHEET  

(To be completed by UNEP GEF Task Manager and approved by Executing Agency) 
 
1. Project Title:  
 
2. Project Number:  (include number of latest revision)  
 
3. UNEP Programme of Work Component Number: (3 digits), or Relevant 
 UNEP Programme of Work (2004-2005) Subprogramme Number and  
 Specific Objective Number 

Include a statement of how effective the project has been in attaining this component/objective 
and its contribution to overall Subprogramme implementation. 

 
4. Performance Indicators: 

UNEP Programme of Work: {State the relevant Performance Indicators (with the Quantity 
figure) from the Programme of Work, and compare against actual results} 

 
5. Scope: 
 
6 Implementation: 
 
7. Duration: 

(a)  Initial {(as indicated in the original project document).  List day/month/year of start and end of 
project.  List project duration in terms of total months}. 

(b)  Actual {(as indicated in the latest project revision).  List day/month/year of start and end of the 
project.  List project duration in terms of total months}. 

(c)  Reasons for the variance {when there is a difference between the initial and actual duration, list 
the consecutive project revisions (number and date of approval), and summarize justification for 
each revision}.   

(d)  List day/month/year of start of current year Work plan.  
(e)  List day/month/year end of current Work plan.  

 
8. Cost: 

(a)  Initial {(as indicated in the project document).  List the total project cost (UNEP and "Others") 
and give breakdown by funding source.  Give actual figures and contribution in terms of 
percentages}. 

(b)  Actual {(as indicated in the latest project revision).  List the total project cost (UNEP and 
"Others" and give breakdown by funding source.  Give actual figures and contribution in terms of 
percentages}. 

(c)  Reasons for the variance  {(When there is a difference between the initial and actual cost, list 
the consecutive project revisions (number and date of approval) involved in amending the project 
costs.  List any other reasons for discrepancy}. 

(d)  Relate expenditure to achievement of outputs (e.g. 100% expenditure and 82% output 
completion). 

(e)  Relate expenditure to achievement of outputs to date against overall project Work plan.  
 
9. Project status at the time of evaluation: 
 
10. Needs: 
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(a)  Identified needs (as indicated in the  original project document). 
(b)  Satisfied/realized needs (List needs fulfilled due to implementation of the project). 

 
11. Results: 

(a)  Expected Results (as indicated in the original project document). 
(b)  Actual Results (indicate actual results achieved/attained from project 

 implementation) during current year. 
(c)  Actual results to date against overall project work plan.  
(d)  Reasons for the variance (state the reasons for the difference between expected and actual 

results). 
(e)  State corrective action(s) to be taken.  

 
12. Outputs: 

(a) Expected Outputs (as indicated in the original project document). 
(b) Actual Outputs (List actual outputs resulting from project implementation emphasizing activities 

undertaken during current year 
(c) Reasons for the variance (state reasons for the differenc e between expected and actual outputs) 

during current year. 
(d) Actual outputs to date against overall project work plan. 
(e) State corrective action(s) to be taken. 

 
13. What are UNEP's substantive inputs to the project? 

 (Do not repeat UNEP's financial contribution) . 
 
14. What are the catalytic effects of the project on other agencies or governments? 

(a)  Intellectual: 
(b)  Financial 
 

15. On Gender - describe  

(a)  Project's contribution to the advancement of women with regard to their participation in 
ecosystem related provisions of Agenda 21, Chapter 24. 

(b)  Sensitive activities carried out by the project, for example: level of participation in decision 
making process in the planning and development and implementation of the project and women's 
participation in capacity-building and awareness activities. 

16. On Sustainability 

Describe sustainability of the project in terms of: enabling environment (e.g. national or regional 
legislation and policies); institutional capacity (human resource and planning and management 
systems); and financial sustainability (reliability of funding sources). 

17. Describe the problems encountered during project implementation: 

Problems: Causes: Consequences: 
(a) Substantial/Programmatic   
(b) Institutional   
(c) Financial   



 41  
 

 

18. Lessons learned from the achievement and/or weaknesses of the project: 
 
19. Further follow-up action required:  

(a) Action Required: (b) Responsible unit(s):  (c) Schedule : 
 

 
20. Evaluated by:   Noted by: 
 

Name and position of Evaluator: Cooperating Agency/Supporting Representative: 
 

 ___________________________  ___________________________ 
 
 Date: ______________________  Date: ______________________ 
 
21. Approved by: 

 Name of Programme Manager/Regional Director 
 

  ___________________________________ 
  

 Date: ______________________________ 
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ANNEX 8A 
 

TERMS OF REFERENCE FOR NATIONAL OZONE UNIT (NOU) 
 
The National Ozone Unit (NOU) will be responsible for overall coordination and implementation of the 
Country Programme in Armenia. The head of the NOU will be appointed by the Ministry of the Nature 
Protection (MNP) of Armenia according to the Terms of References specified in the project document. The 
NOU is accountable to UNEP and GEF for the achievement of project objectives, results, and all fundamental 
aspects of project execution.  The NOU will maintain regular communication with the Project Steering 
Committee (PSC) and co-ordinate the work of the Technical Working Group (TWG) for Customs and 
Refrigeration components.  

 
National Ozone Officer (NOO): 
FUNDING: This post will be a full- time posit ion funded through GEF funds under the Institutional 
Strengthening Component over the period of project duration (36 months). 
 
The National Ozone Officer (NOO) will be responsible for overall coordination and implementation of the 
Country Programme in Armenia. The NOO will be appointed by the Ministry of the Nature Protection (MNP) 
of Armenia according to the actual Terms of References. The NOO is accountable to UNEP DTIE and UNEP 
DGEF for the achievement of project objectives, results, and all fundamental aspects of project execution.  
The NOO will maintain regular communication with the Project Steering Committee (PSC) and co-ordinate 
the work of the Technical Working Group (TWG) for Customs and Refrigeration components.  
 
The NOO will set up a National Ozone Unit (NOU) as specified in the Project Document. The NOU will carry 
out activities as specified in the Project Document, and will also be responsible for monitoring of the delivery 
of activities within the project workplan.  
 
The NOO will be reporting to UNEP and GEF according to the procedures specified in the project document 
and will be responsible for executing direct management of project staff. The NOU will be responsible for 
daily administration and management, including effective and timely implementation of the project, and 
constant communication between the project staff and other involved structures.                                                                        
 
 
The National Ozone Officer (NOO) will: 
• Be accountable to the United Nations Environment Programme (International Implementing Agency), for 

the achievement of project objectives, results, and all fundamental aspects of project execution 
• Maintain regular communication with the Project Steering Committee (PSC), with the UNEP DTIE and 

UNEP DGEF; 
• Supervise the work of the National Ozone Unit (NOU) 
• Coordinate the work of the Technical Working Groups (TWG) for Customs and Refrigeration.  
• Maintain contacts with other Government officials within Armenia; 
 
Role of NOO: 
• Supervise the performance of the National Ozone Unit 
• Coordinate recruitment of NOU staff and National Consultants and National Experts for special 

assignments under the training components  
• Select and supervise NOU personnel, consultants and experts to carry out project activities within budget 
• Communicate with UNEP DTIE and UNEP DGEF on all issues related to the implementation of the 

National ODS Phase-out Plan/Country Programme  
• Chair activities during the PSC meetings / Training workshops and prepare all relevant documentation at 

least two weeks prior to meeting/workshop 
• Ensure that project activities are coordinated with UNEP DTIE and delivered in a timely manner as per 

project implementation schedule 
• Coordinate the delivery of public awareness activities 



 43  
 

 

• Coordinate the data collection in Armenia and make sure that ODS consumption and other relevant data is 
reported in a timely manner 

• Ensure that all members of the Technical Working Group (TWG) are effectively involved in project 
implementation 

• With support from UNEP DTIE procure training equipment following UN procurement rules for training 
workshops under the Customs and Refrigeration components 

• Coordinate the delivery of training workshops for Customs and Refrigeration (Phase 1 and 2) 
• Provide overall coordination of admin istrative and financial aspects of project 
• Coordinate the NOU’s activities with collaborating organizations including consultation with the 

Technical Working Group (TWG) as appropriate 
• Formulate quarterly and annual financial and technical (activity) reports. 
• Apply UNEP/GEF norms and standards to project monitoring and reporting 
• Oversee public relations for the project 
• Coordinate the development and maintenance of NOU’s website 
 
Outputs: 
• NOU staff and National Consultants recruited 
• Fully staffed and operational NOU 
• Office equipment purchased for the NOU 
• All Country Programme activities monitored and coordinated 
• One PSC meeting held each year 
• Project implementation fully coordinated with UNEP DTIE and UNEP DGEF 
• Public awareness activities organized and delivered on a regular basis 
• ODS consumption data collected, verified and submitted to the Ozone Secretariat in a timely manner  
• Annual operational plan including budget approved and submitted to UNEP  
• Quarterly and annual financial and progress reports approved and submitted to UNEP 
• TWG actively involved in the implementation of training activities  
• Equipment purchased for the training activities according to UN rules 
• Transfers of GEF funds efficiently accomplished  
• National Start-up workshop, Training workshops under Phase 1 and 2 for Customs and Refrigeration 

components delivered 
• Mid Term Evaluation Report and Final Evaluation Report submitted to UNEP DTIE and UNEP DGEF 
• Project objectives successfully met 
 
Qualifications: 
• Advanced university degree (Ph.D. or Mas ter’s) in natural sciences, economics or business administration 
• Minimum of five years experience in administration/management of development projects 
• Proven experience in project management and administrative management 
• Proven experience in facilitating meetings or discussions  
• Experience with the Montreal Protocol and its Amendments. 
• Experience with UNEP and GEF procedures. 
• Ability to work with senior government officials, non-governmental organizations (NGOs), and local 

communities, etc 
• Experience in financial management 
• Fluency in written and spoken English and strong communication skills 
 
 
Assistant to the National Ozone Officer: 
FUNDING: This post will be a full- time position funded through GEF funds under the Institutional 
Strengthening Component over the period of the project duration (36 months). 
 
The Assistant NOO will be under the direct supervision of the National Ozone Officer. He or she will: 
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• Assist to maintain regular communication with all project stakeholders 
• Assist to monitor the delivery of project activities with regard to financial and administrative aspects of 

the project and communicate with national authorities in this respect 
• Provide administrative assistance to the National Ozone Unit (NOU) 
 
B)Role of Assistant NOO: 
• Assist the NOO in administrative aspects of Project Steering Committee (PSC) meetings, including 

preparing and distributing documents at least two weeks prior to meeting 
• Provide assistance in overall coordination of administrative and financial aspects of project 
• Assist in coordination of the operations of the NOU and its links within Armenia 
• Assist the NOU team in monitoring of project activities 
• Assist the NOO in the implementation of the following activities: 

ü Annual audit  
ü Preparation of quarterly financial and technical reports 
ü Monitoring and evaluation reports for UNEP DTIE and UNEP DGEF 
ü Ensure that all UNEP DTIE and UNEP DGEF standards for project monitoring and reporting are 

properly met 
ü Coordinate internal and external reviews of project as required 
ü Ensure that project results are published in a professional and timely manner 
ü Development of training workshops and courses 
ü Approve and submit an annual operational plan to UNEP DTIE and UNEP DGEF  
ü Approve and submit budget revisions to UNEP DTIE and UNEP DGEF 
ü Approve and submit quarterly and annual progress reports to UNEP DTIE and UNEP DGEF  
ü Approve and submit quarterly and annual financial reports to UNEP DTIE and UNEP DGEF  
ü Ensure that UNEP and GEF norms and standards for project monitoring and reporting are 

properly met 
ü Coordinate project reviews as required 

 
Outputs: 
• Project implementation well coordinated internally 
• Project implementation well coordinated with external organizations  
• Scheduled regional project activities completed successfully 
• Enhanced NOU functions 
• Annual operational plan including budget prepared and submitted to UNEP on a timely basis 
• Quarterly and annual financial reports prepared and submitted to UNEP, completely and timely  
• UNEP and GEF norms applied to monitoring and evaluation 
• Inception, Mid Term and Project Completion Workshops convened and are of satisfactory financial and 

administrative standards  
• Project website well designed and maintained 
• Effective public relations 
 
Qualifications: 
• University degree in natural sciences, economics or business administration 
• Experience in administration/management of development projects 
• Experience with the Montreal Protocol and its Amendments. 
• Knowledge of UNEP and GEF procedures. 
• Strong communication skills 
• Fluency in written and spoken English is preferred 
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ANNEX 8 B 
TERMS OF REFERENCE 

FOR PROJECT STEERING COMMITTEE (PSC) 
 
The composition of the PSC for the Institutional Strengthening and Capacity Building (Customs Officials and 
Refrigeration Technicians) Project in Armenia is as follows: 
 

Organization and individual representative Role 
UNEP-GEF, Aggarwal-Khan, Sheila Represent UNEP as the project implementing agency 

UNEP DTIE, GEF Task Manager, Wellington, 
Christine 

Represent UNEP DTIE (non-investment) 

UNEP DTIE, OzonAction, Aisabayev, Yerzhan Represent UNEP DTIE (non-investment) 
UNDP, Montreal Protocol Unit, Van Engel, 
Jacques  

Represent UNDP (investment) 

Ministry of Nature Protection of Armenia, 
Aivazyan, Vardan 

Overall coordination of the Country Programme / 
National ODS Phase-out Plan 

Muradyan, Asya National PCU Chair/National Ozone Unit 
Representative of Customs Department – to be 
specified 

Represent Customs Department 

Representative of Refrigeration Association – to 
be specified 

Represent Refrigeration Association and refrigeration 
industry  

  
Regional Network for Europe and Central Asia 
(ECA) 

Overall coordination of the activities within the 
regional network for Europe and Central Asia. 

  
 
The PSC will meet three times during project implementation, the purpose of each meeting being outlined 
below. Proposed dates for meetings will be: 
 

• November 2004, linked to start-up activities by the National Ozone Unit and the sub-regional 
workshop organized by UNEP DTIE and the regional network for Europe and Central Asia, 

• October 2005  (linked to Phase 1 capacity building workshop for customs officers and Phase 
1 training workshop for refrigeration technicians) to set priorities for Phase 2 of the training 
activities and mid -term review of project 

• October 2006   (to review outputs and impact at the end of training activities and planning for 
year 3 of the Institutional Strengthening component). 

 
Informal meetings or consultations will take place as necessary mostly in conjunction with the regional 
meetings. 
 
In general, the Steering Committee is responsible for providing guidance and advice to the management team 
regarding the progress and direction of the project and exerting proactive influence on policy processes. The 
Technical Working Group (TWG) is not in any way legally or otherwise responsible for the success of the 
project.  Specifically the TWG will: 
 

1. Provide information to the project in view of the major policy processes as related to the ODS 
Licensing regulations and ODS quota system in Armenia.  

 
2. Review project workplan and annual workplans against budget allocations, as well as annual progress 

reports; 
 

3. Review project implementation process paying particular attention to: 
• The monitoring and evaluation plan of the project; 
• Training and technology transfer methodology developed and its use;  
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• The extent and ef fectiveness of stakeholder involvement at the international level and at the 
national level, particularly among the different sectors of government that have an interest or 
impact in ODS phase out; 

• The quality of outputs produced; 
• The sustainability of the project outcomes; 
• The replicability of actions recommended by the project taking into account that financing for 

promoting replicability is factored in by the project; 
 

4. Review and approve the outline of, and subsequently the final, project synthesis report, including 
conclusions and recommendations particularly focusing on quality of outputs, and the information 
dissemination strategy, including its utility by potential users; 

 
5. Review/monitor the implementation of the project’s outreach and communication strategy; 

 
6. Ensure linkages to international policy frameworks, networks and organizations, including: 

• Regional Network for Europe and Central Asia (ECA) 
• Regional Strategy for Eastern Europe, Caucasus and Central Asia (EECCA) 

 
7. In order to enhance dissemination of project results and recommendations, the SC should review / 

monitor: 
• Stakeholder buy-in to the project during implementation (by review of the Monitoring and 

Evaluation survey reports); 
• Whether results reach intended targets; 
• The risks of failure; 
• The scale at which stakeholders buy in and any potential conflicts between stakeholders at 

different levels – i.e. stakeholders at site and global levels. 
 
Purpose of Meetings: 

I.  At project onset, the working group will review the following:  
• The project management structures in place including composition and terms of reference for the 

project technical working group, the national project coordination unit and in addition, the terms of 
reference for the management team and the lead national partner agency in Armenia;  

• The detailed work plan for the project, and strategies to be developed by the project to promote buy-in 
at the international and national level;  

• The sustainability of the project results and the replicability of project results which will be ongoing 
features during implementation rather than the traditional end of project focus on these issues; 

• The kinds of documentation that will be developed by the project to stakeholders, depending on their 
interests and needs; 

• The detailed monitoring and evaluation plan for the project discussing the survey formats, and how 
baseline information will be measured at the onset of the project to measure its concrete impact at the 
time of project completion in terms of sustained ODS phase out. 

 
II. Mid-project, the role of the steering committee will be to review progress in implementation, difficulties 
and recommend corrective actions. Accordingly it will review progress on the following issues: 

• The extent of stakeholders through the participatory delivery methodology of training utilized 
during project implementation; 

• The timeliness in project implementation as a result of project workplan reviews; 
• The implementation of the monitoring and evaluation plan of the project; 
• Data collection methodology (ODS consumptio n) and data reporting to the Ozone Secretariat;  
• The quality of documents (workshop reports, etc.) produced by the project; 
• The sustainability of project results particularly those resulting in capacity development; 
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• The replicability of project activities; 
 

III.  Near end of project, the project steering committee will: 
• Review the quality of all project outputs submitted to the last national coordination unit meetings 

(October 2006). These national outputs shall be compiled into one comprehensive document in draft 
form at least three weeks prior to the meeting; 

• Review the compiled monitoring and evaluation reports from across the project. These national 
evaluations shall be compiled into one comprehensive document in draft form at least three weeks prior 
to the meeting; 

• Review sustainability and replicability of project results,  
• Participate in the independent evaluation of the project and feed into it the information gained through 

the project’s own monitoring and evaluation work to concretely show impact of the project including 
but not limited to capacity building and ODS phase-out; 

• Review info dissemination of output.  
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ANNEX 8 C 
TERMS OF REFERENCE 

FOR INTERNATIONAL CONSULTANT 
FOR CUSTOMS TRAINING ACTIVITY 

For Implementation of Customs Training Programme  

The consultant will deliver a 3-day train- the-customs trainers workshop within the framework of the 
Armenia’s RMP.  
 
Customs training programmes within the context of RMPs aim to provide customs, trade and 
standards officers with the skills necessary to monitor and control the imports of CFCs and other 
ODS products / equipment. The detection and prevention of illegal trade is part of this effort. In 
order to achieve these objectives, the training focuses on: 
• Increasing awareness of ozone depletion issues; 
• Familiarizing customs and enforcement officers with the different types of ODS being used in the 

sector and for which applications they are used; 
• Familiarizing customs and enforcement officers with the provisions and phase-out schedules of 

the Montreal Protocol and its amendments; 
• Providing officers with an understanding of the national RMP; 
• Providing an overview on the newly established licensing system for ODS and its implications 

for customs officers and other stakeholder agencies; 
• Presenting the revised customs codes which allow for the identification of ODS and ODS 

products / equipment; 
• Refining and optimizing the establishment of the operational details of the monitoring and 

control system for ODS; 
• Providing an overview of customs regulations and monitoring and control systems for ODS in 

other countries in the region; 
• Training officers of the customs and other relevant agencies on the use of identification 

equipment for refrigerants; and,  
• Designing the concept, agenda, strategy and the time schedule for the training of the remaining 

customs officers in the country. 

The immediate result will be the availability of trained customs trainers and key stakeholders and the 
development of a training approach and recommendation for the subsequent Phase II training of 
customs and enforcement officers in Armenia. 
 
A Montreal Protocol related training module will be included in the ongoing training programmes for 
new customs officers and will also be integrated in the refresher courses for experienced officers. 
Thus the sustainability of the training programme will be ensured. 
 
The long-term result is to enhance awareness of ozone depletion issues among customs authorities 
and other relevant stakeholders as well as the achievement of the aforementioned objectives. 

Under the terms of the SSA, it is agreed that the consultant will be responsible to fulfil the following 
activities: 
• Drafting and submitting to UNEP a copy the training elements (concept note, workshop agenda, 

etc.) Preparing and conducting Phase I of the  training programme for customs officers in 
Armenia (1 preparatory day and 3-day training workshop); 
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• Assuming responsibility for, and bearing the cost for all travel arrangements including 
accommodations, visa, insurance, vaccination, etc.; 

 
• Maintaining close co-operation with UNEP DTIE, the Government representative and the local 

training institute during preparation and coordination of the train-the-trainers workshop, as well 
as at all stages until the training workshop has been completed; 

 
• Being familiar with the equipment in order to facilitate its use during the practical hands-on 

sessions of the workshops; 
 

• Discussing and finalizing the training agenda and submission of the agenda to UNEP DTIE, for 
approval, at least two weeks before the workshop starts; 

 
• Using the UNEP DTIE training manual "Customs Officer Training on Substances Depleting the 

Ozone Layer" as the basis for the training workshop, with the understanding that separate 
training materials may need to be prepared and/or adapted to specific country conditions. Such 
separate training materials will be submitted to UNEP DTIE for approval at least two weeks 
before the workshop begins; 

 
• Reviewing and being familiar with the “Country Handbook on ODS Regulations and Import & 

Export Licensing System” and providing detailed comments to the National Ozone Officer. 
 
• Being familiar with the country’s Refrigerant Management Plan and the regional context of ODS 

trade. 
 
• Assisting in preparing all practical arrangements for the workshop with representatives of the 

Government of Armenia and the local relevant agencies. For this purpose, the international 
consultant will be required to be available in the country one full day before the workshop is set 
to begin; 

 
• Instructing and supervising the local staff or consultants to assist in the organization of the 

training activities before and during the workshop; and, 
 
• Preparing the final workshop report within 4 weeks after finalization of the mission. The report 

shall include the following:  an assessment of the practical arrangements and effectiveness of the 
activity, recommendations to sustain and enhance the phase out of ODS and ODS-containing 
products in the country, a list of participants and the evaluation of the workshop prepared by 
participants. The report will follow the UNEP DTIE format for workshop reports which is 
attached as Annex I, and will be submitted to UNEP DTIE for approval.  

 
• Submitting to UNEP an electronic copy of the presentations (e.g. PowerPoint presentations, .pdf 

versions of paper presentations) given during the workshop. The copy of these presentations 
should be submitted to UNEP in the English language. 

 
• Providing guidance to the ozone officer during Phase 2 of the training programme as required 

and monitoring the status of the Phase 2 training until completion of the training programme. 
Follow- up reports will be submitted to UNEP on a 3 monthly basis and follow the structure of 
follow-up reports contained in Annex 8E and 8F. 
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ANNEX 8 D 
TERMS OF REFERENCE 

FOR INTERNATIONAL CONSULTANT 
FOR REFRIGERATION TRAINING ACTIVITY 

For Implementation of Refrigeration Training Programme  
 

Under the general guidance of the Director of the Division of Industry Technology and Economics of 
UNEP (UNEP DTIE), and the direct supervision of the Activity Leader of the OzonAction 
Programme of UNEP DTIE, and in close co-operation with the Government of Armenia and its sub -
contractors, the consultant will be responsible for preparing and conducting a training workshop on 
good servicing practices and recovery and recycling of refrigerants as part of the ODS Phase 
Phaseout Plan in Armenia. 
 
The purpose of this project is to assist the refrigeration industry in Armenia to comply with the CFC 
phase-out schedule of Armenia as set in the Country Programme approved by the GEF. 
 
The responsibilities of the international consultant include: 
• Keeping close co-operation with UNEP and the Government of Armenia, including its sub -

contractors, in the preparation and co-ordination of the training workshop, at all stages until the 
training workshop is finished. 

• Ensuring that the project is implemented as per the corresponding approval of the GEF Council 
and that all information and training provided follows the policies, procedures and guidelines of 
the Montreal Protocol. Participants should be informed when provided with an information, 
which does not meet such requirement. 

• Preparing the preliminary documents for the workshop, such as agenda (theory and practice) and 
concept note (short project description) for participants, as well as adjusting the workshop 
evaluation form, one month before the workshop.  

• Using the UNEP training manuals "Good Practices in Refrigeration" and “Chiller and Refrigerant 
Management”, as well as other related reference documents as basis for the training workshop 
and preparing separate training materials adapted to the conditions in Armenia, if necessary. The 
separate training materials will be submitted to UNEP for approval before the first workshop 
starts. 

• Providing technical specifications, if applicable, for the suggested recycling and recovery 
equipment and tools needed for the training, and agreeing about these specifications with UNEP 
and the Government of Armenia. 

• Assisting in preparing all practical arrangements for the workshop with representatives of the 
Government of Armenia and its sub-contractors. For this purpose, the international consultant 
will be required to communicate with the local organizers on a regular basis and to be available 
in Armenia one day before the workshop starts; 

• Instructing a local consultant to assist in the substantive organization of the training activities 
before and during the workshop. The local consultant will be recruited by the Government of 
Armenia; 

• Acting as trainer during the workshop, both during the theoretical and practical sessions, 
ensuring that each participant is able to have hands-on experience with the equipment; 

• Delivering one or more presentations on behalf of UNEP at the workshop if needed; 
• Ensuring UNEP's visibility at all times during the workshops by ensuring that: 

• All display documents sent by UNEP are appropriately displayed and accessible 
to the participants 
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• All UNEP related videos are shown at appropriate times 
• Participants are aware of how to access UNEP's services and products. 
 

• Providing expert advise during group discussions on: 

• ways to improve the training programme  
• ways to enhance the strategy for CFC phase out in the refrigeration servicing sector 
in Armenia. 
• ways to design in detail future phases of the training programme 
• ways to design in detail an effective follow up. 

 
• Acting as facilitator during group discussions concerning technical or regulatory issues, 

promoting the adoption of conclusions and recommendations from the participants concerning 
the issues mentioned in the previous point and compiling them for inclusion in the final report 

• Administering the workshop evaluation questionnaire to participants and collecting their 
feedback for later analysis and inclusion in the final report 

• Compiling a final report of the training workshop as per Annex 8E and 8F  one week after 
finalization of the workshop.  This report is to be submitted to the Government of Armenia and 
UNEP; 

• In order to carry out the activities as indicated above, the consultant will: 

 
a) provide an initial work plan and schedule for the activities under this agreement; 
b) keep in close liaison with the Activity Leader of the OzonAction Programme (UNEP 

DTIE), at all stages, until completion of the contract; 
c) be available to attend any coordinating meetings to be held in Paris; 
d) travel to the workshop venue, acting as presenter and facilitator as indicated above. 

 
• In order to facilitate the consultant's work, UNEP will: 

 
a) Provide all necessary background information and documents; 
b) Perform intermediate and final reviews of the products; 
c) organize any co-ordinating meeting that might be needed; 
d) provide overall co-ordination of the project; 
e) carry out the co-ordination/communication with the local Governments when needed. 
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ANNEX 8 E 
FORMAT FOR WORKSHOP REPORT 

(Non-Investment Training Activity) 
 
 
TABLE OF CONTENTS 
 
EXECUTIVE SUMMARY (maximum two pages) 
 
 Summary of the report, presenting each chapter in a few sentences.  When the training is 

conducted in a language different from English, the report shall be in the original language, 
and an additional Executive Summary in English shall be included. 

 
1. BACKGROUND (maximum half a page) 
 
 Executive Committee meeting where the activity was approved, national and international 

organizations that participated in the implementation and/or funding of the project, and their 
specific role. 

 
 Strategic framework for the course: how the activity complements the national phase-out 

plans, and reflects the Government strategies, as contained in the Country Programme and as 
proposed to meet the 1999 freeze target. 

 
 Brief description of the situation of the sector that is being addressed by the training: 

consumption, sector structure, main problems, etc.  If more information needs to be provided 
about the sector, it shall be included in an annex. 

 
2. OBJECTIVES  (maximum half a page) 
 
 Problems that were being addressed during the training.  Long-term and short-term objectives 

of the project. 
 
3. EXPECTED RESULTS  (maximum half a page) 
 
 Measurable and concrete outputs that were expected from the course, e.g., % of ODS 

consumption reduced, development of refrigeration phase out strategy and work plan, 
development of refrigerant management plan, etc. 

 
4. PARTICIPANTS  (maximum half a page) 
 
 Number and profile of participants, speakers, trainers and observers.  Reference shall be 

made to ANNEX 10.2, containing the full list and contact information of participants, as well 
as ANNEX 10.3 containing the full list and contact information of speakers/trainers. 



 53  
 

 

 
5. METHODOLOGY  (maximum half a page) 
 
 Description of how the courses were structured, e.g.,  presentations, discussions, 

demonstration, practices, field visits, round -tables,  conferences, "train the trainer" approach, 
etc.  

 
6. CONTENT  (maximum one page) 
 
 General description of the subjects covered by the presentations, with reference to 

ANNEXES 10.1, 10.4 and 10.5, as well as indication of how to obtain full copies of 
presentations as well training and background documents. 

 
7. RESULTS, CONCLUSIONS, RECOMMENDATIONS AND LESSONS LEARNED 

(maximum two pages) 
 
 Immediate results obtained from the course, as compared to the expected results stated in 

section 3.   Evaluation of the course based on such results.  Conclusions, recommendations 
and lessons learned 

 
8. FOLLOW UP ACTION PLAN (maximum one page) 
 

 Actions proposed after the course, to ensure that the results of the activity are achieved, report 
that the policy framework has been put in place, and to evaluate those results, and the time 
frame and persons/organizations responsible for these actions.  Expected additional results 
shall be indicated. 

 
9. EVALUATION BY PARTICIPANTS  (maximum half a page) 
 
 Description of how the course was perceived by participants, based on an evaluation 

questionnaire given to them.  It shall include evaluation of content, trainers, training material, 
training methods and organization.  The evaluation scale shall range from 1 to 5, with 5 as the 
best possible rating. 

 
10. ANNEXES 

 
 10.1 AGENDA 
 10.2 LIST OF PARTICIPANTS 
 10.3 LIST OF TRAINERS/SPEAKERS 
 10.4 LIST OF PRESENTATIONS 

10.5LIST OF TRAINING AND BACKGROUND MATERIAL 
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ANNEX  8F: 
FORMAT FOR FOLLOW-UP REPORT 

(Non-Investment Training Activity) 
(two pages maximum) 

 
 
1. TITLE: 
 
2. PROJECT NUMBER: 
 
3. COUNTRY: 
 
4. IMPLEMENTING AGENCY: 
 
5. DATE WHEN PROJECT WAS APPROVED: 
 
6. DATE WHEN PROJECT WAS COMPLETED: 
 
7. DATE OF FOLLOW UP REPORT 
 
8. INITIAL EXPECTED RESULTS  
 (taken from the final report of the activity: List of the possible measurable and concrete 

outputs from the course, e.g., % of ODS consumption reduced, development of refrigeration 
phase out strategy and work plan, development of refrigerant management plan, etc., and how 
these results will be evaluated.) 

 
9. STATUS AND EVALUATION OF EXPECTED RESULTS 
 (stating reasons and suggested solutions for problems and delays) 
 
10. INITIAL FOLLOW UP ACTION PLAN  
 (taken from the final report of the activity : Actions needed by the key players involved, to 

ensure that the objectives and the expected results of the course are achieved.  Policy 
instruments put in place in order to realise the full benefits of the training project.  Actions 
proposed after the course, to ensure that the results of the activity are achieved, and the time 
frame for these actions.) 

 
11. STATUS AND EVALUATION OF FOLLOW UP ACTION PLAN 

 (stating reasons and suggested solutions for problems and delays) 
 
12. MODIFICATION TO FOLLOW UP ACTION PLAN (if any) 
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ANNEX 8B 
 

Institutional Framework: Institutional Strengthening and Capacity Building for Customs officials and Refrigeration technicians Project Armenia 
 

National Ozone Unit: responsible for project management, 
liaison with UNEP, UNDP, GEF, Ozone Secretariat 
 
Project Steering Committee: responsible for participatory 
involvement of all stakeholders in the strategic planning and 
supervision. To convene twice a year. Ministry of Nature 
Protection, National Ozone Unit, UNEP DGEF, UNEP DTIE, 
UNDP. 
 

Ministry of Nature Protection of 
Armenia 
 

State Committee for 
Customs Control 

Ministry 
of Justice 

Mass media: TV stations, 
newspapers, radio stations 

Ministry of 
Health 

Ministry of 
Education 

Customs Officers: 
Training for Customs 
Officials 

UNEP: implementing agency for non-investment component 
of the Country Programme of Armenia 

Global Environment Facility 

UNDP: implementing agency for investment  
component of the Country Programme of 
Armenia 

UNDP Yerevan 

Refrigeration Associations 
and end-users: Training in good 
practices in refrigeration  

Ministry of 
Agriculture/
Industry 

Department for 
Environmental 
Protection 

NGOs 

Schools 
 

Private companies 

Other stakeholders 

Direct beneficiaries under UNEP’s non-
investment components 
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ANNEX 8C 
 

MONITORING, PROGRESS REPORTING AND EVALUATION PLAN 
 
 

The objective of monitoring and evaluation is to assist all project participants in assessing project performance 
and impact, with a view to maximising both. Monitoring is the continuous or periodic review and surveillance 
by management of the implementation of an activity to ensure that all required actions are proceeding 
according to plan. Evaluation is a process for determining systematically and objectively the relevance, 
efficiency, effectiveness and impact of the activities in light of their objectives. Ongoing evaluation is the 
analysis, during the implementation phase, of continuing relevance, efficiency and effectiveness and the 
present and likely future outputs, effects and impact. 

The general and specific objectives of the project, and the list of its planned outputs, have provided the basis 
for this M&E plan.  

The project will be evaluated on the basis of execution performance, output delivery, and project impact. 
 

1. Execution performance .  Execution monitoring will assess whether the management and supervision 
of project activities is efficient and seek to improve efficiencies when needed so as to improve overall 
effectiveness of pro ject implementation. It is a continuous process, which will collect information about 
the execution of activities programmed in the annual workplans (see ANNEX 2 of this document), 
advise on improvements in method and performance, and compare accomplished with programmed 
tasks. This activity will be the direct responsibility of the Project Coordination Unit (PCU), under the 
supervision of the Inter-sectoral Working Group (Steering Committee).  See Table 1 for the execution 
performance indicators.  The UNEP Task Manager will, in collaboration with the PMU, track these 
indicators. 

 
Table 1: Indicators for Evaluating Whether Project Management Unit and Steering Committee are 
Effectively Operational 

Indicator Means of 
Verification 

Half-yearly and annual activity and progress reports are prepared in a timely and satisfactory 
manner 

Arrival of reports to 
UNEP 

Half-yearly disbursement plans and half-year and annual financial reports are prepared in a 
timely and satisfactory manner. 

Arrival of reports to 
UNEP 

Performance targets, outputs, and outcomes are achieved as specified in the annual work 
plans. 

Semi annual and 
Annual progress 
reports  

Deviations from the annual work plans are corrected promptly and appropriately. Work plans, 
minutes of SC 
meetings 

Disbursements are made on a timely basis, and procurement is achieved according to the 
procurement plan. 

IMIS system at 
UNEP and Bank 
Account statements 
of executing agency 

Audit reports and other reviews show sound financial practices. Audit statements 

Steering Committee (SC) is tracking implementation progress and project impact, and 
providing guidance on annual workplans and fulfilling TOR. 

Minutes of SC 
meetings 

SC is providing policy guidance, especially on achievement of project impact. Minutes of SC 
meetings  
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2. Delivered outputs.  Ongoing monitoring will assess the project’s success in producing each of the 

programmed outputs, both in quantity and quality.  Internal assessment will be continuously provided 
by the PCU, and mid-term and final evaluations of outputs will be carried out by external consultants 
contracted by UNEP.  See Table 2 for a summary of expected outputs by project component, and 
Annex 2 (Project Workplan and Timetable) for a detailed list of project activities and corresponding 
outputs.  

 
Table 2: Description and timing of expected outputs by project component and objectives 

 

Project Component Outputs  Activities Start Finish Outcome(s) per 
Component 

1.  Project coordination Development and 
implementation of 
a cost-effective, 
sustainable  
national ODS 
phase-out 
structures and 
mechanisms to 
carry out the 
project activities. 

To establish 
contact with  the 
Ministry of 
Nature 
Protection/NOU 
and provide 
policy support for 
development and 
implementation of 
the sustainable 
ODS phase-out 
structures and 
mechanisms. 

Nov 
2004 

Sept 
2007 

Permanent Project Steering 
Committee (PSC), fully 
trained and operational  
National Ozone Unit 
(NOU). 

2.  Establishment of 
Ozone Unit 

Establishment of a 
National 
Coordination 
body to 
coordinate project 
activities as 
presented in the 
Country 
Programme of 
Armenia 

2.1 To develop a 
workplan and 
define the role of 
the NOU; 

2.2 To create an 
NOU within the 
Ministry of 
Nature Protection  

Nov 
2004 

Dec 
2004 

2.1 Approved workplan 

 

 

2.2 Fully equipped and 
operational National Ozone 
Unit. 

3. Legislative measures 
for phase-out of ODS  

ODS licensing 
system to control 
ODS imports and 
exports. 

3.1 To develop 
the national ODS 
phase-out 
schedule, 
including sector-
specific 
restrictions; 
3.2. To draft ODS 
licensing 
legislation for 
ODS 
import/export 
control, establish 
quota system for 
import; 
3.3 Establish the 
requirements on 
the labeling of 
ODS and ODS 

Oct 
2004 
 
 
 
 
 
Dec 
2004 
 
 
 
 
 
 
Dec 
2004 
 
 

Oct 
2005 
 
 
 
 
 
Dec 
2005 
 
 
 
 
 
 
Dec 
2005 
 
 

3.1 Approved ODS phase-
out schedule, including 
sectoral restrictions 
 
 
 
 
3.2 Draft ODS licensing 
system. 
 
 
 
 
 
 
3.3 ODS labeling system in 
place 
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using equipment 
and products;  
3.4 Elaborate the 
system of ODS 
emission 
regulation, 
including charges 

 
 
Dec 
2004 

 
 
Dec 
2005 
 

 
 
3.4 ODS emission system 
in place 
 
 
 

4. Public awareness 
programme  

Enhanced 
awareness of 
various 
stakeholders on 
Ozone-related 
issue, as well as 
on the National 
ODS phase-out 
plan. 

4.1 Prepare and 
distribute leaflets 
and posters aimed 
at the public 
awareness on 
ozone issues 
4.2 Prepare and 
publish art icles in 
newspapers on 
ozone issues; 
4.3 Communicate 
with other mass 
media (TV and 
radio stations) on 
ozone related 
issues; 
4.4 Organize 
public seminars 
on ozone issues 
4.5 Organize and 
celebrate Ozone-
day celebrations  

Nov 
2004 
 
 
 
 
Nov 
2004 
 
 
Nov 
2007 
 
 
 
 
 
 
 
16 
Sept 
of 
each 
year 

Sept 
2007 
 
 
 
 
Sept 
2007 
 
 
Sept 
2007 
 

4.1 Regular surveys on 
availability of ozone 
related information to 
stakeholders at various 
levels. 
 
4.2 Published articles on 
ozone  in local and national 
newspapers. 
 
4.3 Communication 
stateme nts  
 
 
 
 
4.4 Seminar reports  
 
 
4.5 Ozone day celebrations 
report 

5. Data and 
information on ODS 
use and consumption 

Collected data on 
ODS use and 
consumption 

5.1 To collect data 
on ODS 
consumption, 
import/export and 
processing and to 
analyze the data;  
5.2 Data 
collection on 
recovered and 
recycled CFCs. 

Oct 
2004 
 
 
 
 
Oct 
2004 

Sept 
2007 
 
 
 
 
Sept 
2007 
 

5.1 Data collected and 
reported to Ozone 
Secretariat. Established 
database for ODS, national 
inventory of ODS. 
 
5.2 Data collected reported 
to OS and UNEP 

6. Coordination and 
monitoring of Action 
Plan to Phase-out ODS 

Timely delivery 
of project 
activities and 
meeting Montreal 
Protocol 
obligations. 

6.1 To formulate, 
implement and 
monitor training 
projects identified 
in Country 
Programme  
6.2 To participate 
in the planned 
activities of the 
regional projects 
on: 
- Monitoring of 
ODS; 
- Demonstration 
projects  

Nov 
2004 

Sept 
2007 

6.1 Country Programme 
activities delivered. 
 
 
 
 
6.2 Participation in other 
regional activities. 

7. Reporting  ODS consumption 
data reported, 
compliance with 
Montreal Protocol 

7.1 To submit 
annual reports on 
ODS consumption 
to Ozone 

Sept 
2004 
 

Sept 
2007 
 

7.1 Data reported to Ozone 
Secretariat; 
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2005 and 2007 
targets. 

Secretariat 
7.2 To submit 
progress reports 
and expenditure 
reports on 
implementation of 
the Institutional 
Strengthening 
Project (ISP) 

 
7.2 Progress report and 
expenditure reports 
submitted in a timely 
fashion. 

8.  Training component 
for Customs officials 

Trained customs 
officials. 
Equipped customs 
entry points. 

8.1 Prepare and 
organize 
workshops under 
Phase 1 and 2 
8.2 Organize 
bidding and 
procure 
equipment for the 
training 
workshops 
8.3 Prepare and 
publish workshop 
report 

Sept 
2005 
 
 
Sept 
2005 
 
 
 
 
Dec 
2005 

Sept 
2007 
 
 
Dec 
2005 
 
 
 
 
Jan 
2006 
 

8.1 25 trained Customs 
officers  
 
 
8.2 Equipment procured 
and distributed. 
 
 
 
 
8.3 Workshop report 
published on UNEP 
DTIE’s website. 
 

9. Training component 
for Refrigeration 
technicians 

Trained and 
certified 
refrigeration 
technicians. 
Equipped training 
centers. 

9.1 Prepare and 
organize 
workshops under 
Phase 1 and 2 
9.2 Organize 
bidding and 
procure 
equipment for the 
training 
workshops 
9.3 Prepare and 
publish workshop 
report 

Sept 
2005 
 
 
Sept 
2005 
 
 
 
 
Dec 
2005 

Sept 
2007 
 
 
Dec 
2005 
 
 
 
 
Jan 
2006 
 

9.1 30 trained refrigeration 
technicians 
 
 
9.2 Equipment procured 
and delivered to the 
country. 
 
 
 
 
9.3 Workshop report 
published on UNEP 
DTIE’s website. 
 

 
 

3. Project impact. Evaluation of the project’s success in achieving its outcomes will be monitored 
continuously throughout the project through semi-annual progress reports, annual summary progress 
reports, a mid-term and final evaluation all of which will use the following  project logframe : 
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PROJECT LOGFRAME  
 

Objectives Indicators Means of Verification (stating 
document sources, persons and 
timeframe when indicator will 

have been reached) 

Assumptions 

Goal: Preservation of the Stratospheric Ozone 
Layer 
 
 

   

Immediate Objective/Project Purpose: 
Institutional Strengthening and Capacity 
building for Customs Officials and 
Refrigeration Technicians 
 

Phase out of 185.9 ODP tonnes by the 
end of 2009 . There is no direct ODS 
phase out under UNEP’s non-
investment components, this figure 
includes investment components to be 
implemented by UNDP. 

Official compliance data to be 
reported to the Ozone Secretariat 
by NOU. 

 

Project Outputs:    
Output 1: Development and implementation of a 
cost-effective, sustainable national ODS phase-
out structures and mechanisms to carry out the 
project activities. 

Permanent Project Steering Committee 
(PSC), National ODS Phase-out plan 

Official communication from the 
NOU/Ministry of Nature 
Protection. 

Armenia is committed to its 
obligations under the Montreal 
Protocol and its Amendments. 

Output 2: Establishment of a National 
Coordination body to coordinate project 
activities as presented in the Country Programme 
of Armenia 

2.1 Approved workplan for the NOU 
2.2 Fully equipped and operational 
National Ozone Unit. 

Official communication from the 
NOU and the Ministry of Nature 
Protection. 

The project coordination unit (PCU) 
and Project Steering Committee 
(PSC) will carry out their tasks as 
planned and effectively. 

Output 3: National ODS licensing system to 
control imports/exports of ODS. 

3.1 Developed national ODS phase-out 
schedule which includes sector-specific 
restrictions; 
3.2. Draft ODS licensing legislation for 
ODS import/export control, established 
quota system for import; 
3.3 Established requirements for 
labeling of ODS and ODS using 
equipment and products; 
3.4 Elaborated system of ODS emission 
regulation, including charges 

Official communication from the 
NOU to the Ozone Secretariat and 
UNEP DTIE on the established 
ODS phaseout schedule. 
ODS legislation reported to the 
Ozone Secretariat 
 
 

Policy and technical support will be 
provided to the NOU within the 
Government. 

Output 4: Enhanced awareness of stakeholders 
on ozone-related issues and on the National ODS 
phase-out plan. 

4.1 Prepared and distributed leaflets and 
posters aimed at the public awareness 
on ozone issues  
4.2 Prepared and published articles in 
newspapers on ozone issues; 

Examples of leaflets, poster s, 
copies of the newspapers, video 
tapes, materials used for the 
Ozone-day celebrations received 
by UNEP DTIE. 

Genuine commitment by the NOU to 
conduct public awareness campaigns. 
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4.3 Co mmunication with other mass 
media (TV and radio stations) on ozone 
related issues; 
4.4 Organized and delivered public 
seminars on ozone issues; 
4.5 Organized and delivery of Ozone-
day celebrations 

Output 5: Collected data on ODS use and 
consumption 

5.1 Collected data on ODS 
consumption, import/export and 
processing and to analyze the data; 
5.2 Data collected on recovered and 
recycled CFCs. 

Data reported to the Ozone 
Secretariat and UNEP DTIE. 

National Ozone Unit is operational 
and fully equipped. Commitment of 
other stakeholders to provide ODS 
consumption data. 

Output 6: Timely delivery of project activities 
and meeting Montreal Protocol obligations. 

6.1 Implementation and monitoring of 
training projects identified in Country 
Programme 
6.2 Participation in the planned 
activities of the regional projects on: 
- Monitoring of ODS 
- Demonstration projects  

NOU reports on delivered CP 
activities. 
 
 
 
 

Continued commitment by the NOU, 
and support from the national 
stakeholders involved in the project 
activities. 

Output 7: ODS consumption data reported, 
compliance with Montreal Protocol 2005 and 
2007 targets. 

Annual reports on ODS consumption 
submitted to Ozone Secretariat 
7.2 Progress reports and expenditure 
reports on implementation of the 
Institutional Strengthening Project (ISP) 
submitted to UNEP DTIE/DGEF. 

Reports submitted to the Ozone 
Secretariat / UNEP DGEF /UNEP 
DTIE. 

Timely and correct reporting by 
NOU. 

Output 8:  Training provided to customs 
officials. ODS identifiers procured for customs 
entry points. 

8.1 Organized and delivered workshops 
under Phase 1 and 2 
8.2 Organized bidding process and 
procured equipment for the training 
workshops 
8.3 Published workshop report  

Workshop reports published, 
number of trained customs 
officials, equipment purchase 
receipts. 

ODS legislation in place, 
commitment by the Customs Control 
Committee to support training 
activities. 

Output 9:  Training provided to refrigeration 
technicians. Refrigeration equipment procured 
for training centers. 

9.1 Organized and delivered workshops 
under Phase 1 and 2;  
9.2 Organized bidding p rocess and 
procured equipment for the training 
workshops 
9.3 Published workshop report  

Workshop reports published, 
number of trained refrigeration 
technicians, equipment purchase 
receipts. 

NOU is fully operational, ODS 
legislation is in place. 

Project Activities:    
Activity 1: To establish contact with the Ministry 
of Nature Protection/NOU and provide policy 
support for development and implementation of 

Established contacts with thew ministry 
of Nature  Protection and NOU. ODS 
phase-out structures in place. 

Official communication from the 
NOU/Ministry of Nature 
Protection (MNP). 

Armenia is committed to its 
obligations under the Montreal 
Protocol and its Amendments. 
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sustainable ODS phase-out structures and 
mechanisms. 
Activity 2: To develop a workplan and define 
role of the NOU, to create an NOU within the 
Ministry of Nature Protection 

Workplan and TOR of the NOU. 
Established NOU. 

Official communication from the 
NOU and the Ministry of Nature 
Protection. 

The project coordination unit (PCU) 
and Project Steering Committee 
(PSC) will carry out their tasks as 
planned and effectively. 

Activity 3: To develop the national ODS phase-
out schedule, including sector-specific 
restrictions; To draft ODS licensing legislation 
for ODS import/export control, establish quota 
system for import; Establish the requirements on 
the labeling of ODS and ODS using equipment 
and products; Elaborate the system of ODS 
emission regulation, including charges. 

National ODS phaseout schedule, draft 
ODS legislation – including ODS 
import/export quota system. 

Official communication from the 
NOU to the Ozone Secretariat and 
UNEP DTIE on the established 
ODS phaseout schedule. 
ODS legislation reported to the 
Ozone Secretariat 
 

Policy and technical support will be 
provided to the NOU within the 
Government. 

Activity 4: Prepare and distribute leaflets and 
posters aimed at the public awareness on ozone 
issues; Prepare and publish articles in 
newspapers on ozone issues; Communicate with 
other mass media (TV and radio stations) on 
ozone related issues; Organize public seminars 
on ozone issues; Organize and celebrate Ozone-
day celebrations. 

Prepared and distributed leaflets and 
posters on ozone issues; Articles 
published in newspapers on ozone 
issues; Public seminars on ozone issues; 
Ozone-day celebrations. 

Examples of leaflets, poster s, 
copies of the newspapers, video 
tapes, materials used for the 
Ozone-day celebrations received 
by UNEP DTIE. 

Genuine commitment by the NOU to 
conduct public awareness campaigns. 

Activity 5: To collect data on ODS consumption, 
import/export and processing and to analyze the 
data; Data collection on recovered and recycled 
CFCs. 

Collect data on ODS consumption, 
import/export; Data collected on 
recovered and recycled CFCs. 

Data reported to the Ozone 
Secretariat and UNEP DTIE. 

National Ozone Unit is operational 
and fully equipped. Commitment of 
other stakeholders to provide ODS 
consumption data. 

Activity 6: To formulate, implement and monitor 
training projects identified in Country 
Programme; To participate in the planned 
activities of the regional projects on: 
- Monitoring of ODS 
- Demonstration projects 

Implementation and monitoring of 
training projects identified in Country 
Programme; Participation in planned 
activities of the regional projects on: 
- Monitoring of ODS 
- Demonstration projects  

NOU reports on delivered CP 
activities. 
 

Continued commitment by the NOU, 
and support from the national 
stakeholders involved in the project 
activities. 

Activity 7: To submit annual reports on ODS 
consumption to Ozone Secretariat; To submit 
progress reports and expenditure reports on 
implementation of the Institutional Strengthening 
Project (ISP). 

Annual reports on ODS consumption 
submitted to Ozone Secretariat; 
Progress reports and expenditure reports 
on implementation of the Institutional 
Strengthening Project (ISP). 

Reports submitted to the Ozone 
Secretariat / UNEP DGEF /UNEP 
DTIE. 

Timely and correct reporting by 
NOU. 

Activity 8: Prepare and organize workshops 
under Phase 1 and 2; Organize bidding and 
procure equipment for the training workshops; 
Prepare and publish workshop report. 

Workshops under Phase 1 and 2; 
Workshop equipment procured and 
delivered. Workshop report published.. 

Workshop reports published, 
number of trained customs 
officials, equipment purchase 
receipts. 

ODS legis lation in place, 
commitment by the Customs Control 
Committee to support training 
activities. 
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Activity 9: Prepare and organize workshops 
under Phase 1 and 2; Organize bidding and 
procure equipment for the training centers; 
Prepare and publish workshop report. 

Workshops under Phase 1 and 2; 
Workshop equipment procured and 
delivered. Workshop report published. 

Workshop reports published, 
number of trained technicians, 
equipment purchase receipts. 

NOU is fully operational, ODS 
legislation is in place. 



Table 3: Monitoring, Reporting and Evaluation Responsibilities 
 
This table summarizes the responsibilities of the project management entities regarding monitoring and 
reporting. 
 

UNEP National Project 
Coordination Unit 
(PCU) / National 
Ozone Unit (NOU) 

Technical Working  
Group (TWG) 

Project Steering 
Committee (PSC) 

Monitor the agreed M&E 
plan in accordance with the 
terms of agreement with 
GEFSEC 
 
 
 
 
 
Receive half-yearly progress 
and annual summary 
progress reports, quarterly -
financial reports and copies 
of all substantive reports 
from Project Management 
Unit. 
 
Task manager to attend and 
participate fully in meetings 
of the project Steering 
Committee 
 
Task Manager to conduct 
supervision missions with 
member(s) of the PMU to 
selected project sites and 
identify implementation 
problems and suggest 
remedies to annual meeting 
of the Steering Committee. 
 
Engage and prepare terms of 
reference for independent 
M&E consultants to conduct 
the mid-term and final 
evaluations 
 

Establish reporting 
guidelines for all partners in 
the project and ensure that 
they meet reporting dates 
and provide reports of 
suitable quality 
 
 
 
Prepare half-yearly progress 
reports and annual summary 
progress reports for UNEP, 
and forward substantive and 
quarterly financial reports, 
with supporting 
documentation as 
appropriate, in a timely 
manner to UNEP.  
 
Carry out a programme of 
regular visits to project sites 
to supervise activities, and 
pay special attention  to 
those sites with serious 
implementation problems 
 
 

Receive half-yearly progress 
reports, annual summary 
progress reports and all 
substantive reports and 
outputs and use them to 
annually review the progress 
of work in the project as a 
whole 
 
Advise Project Management 
Unit on implementation 
problems that emerge, and 
on desirable modifications 
to the workplan for the 
succeeding year. 
 
 
Monitor progress in the 
capacity-building aspects of 
the project, and advise the 
Project Management Unit on 
steps to enhance this aspect 
of the project 

Receive half-yearly progress 
reports, annual summary 
progress reports, quarterly 
financial reports and all 
substantive reports, and 
provide policy guidance to 
the project on any matters 
arising from a reading of 
these reports 
 
Assist the Project 
Management Unit in 
developing linkages with 
other projects, thus ensuring 
the wider impact of project 
work 
 
Provide overall guidance for 
the project implementation. 

Notes for Table 3: 
 
The Project Steering Committee (PSC) consists of: National Ozone Unit (NOU), Ministry of 
Nature Protection (MNP), Representatives of Customs Department, Representatives of 
Refrigeration sector, UNEP/DGEF, UNEP/DTIE, and UNDP. 
 
The National Project Coordination Unit/NOU consists of: Ministry of Nature Protection, NOU, representatives 
and experts from the State Committee for Customs Control and Refrigeration Associations. 
 
The Technical Working Group (TWG) consists of selected national and international experts in 
refrigeration and customs. This working group will be established by the Project Steering Committee and the 
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National Ozone Unit during at the beginning of the project activities. 
 
 
Table 4:  Monitoring and progress reports 

 
This describes the key content required in the bi-annual progress reports and quarterly financial reports. 

 

Report Format and Content Timing Responsibility 
Progress Reports    
Document the completion of 
planned activities, and 
describe progress in relation 
to the annual operating/work  
plan. 
 
Review any implementation 
problems  that impact on 
performance 
 
Summary of problems and 
proposed action 
 
Provide adequate 
substantive data outcomes 
for inclusion in consolidated 
project half-yearly and 
annual progress reports 

 
Highlights of achievements 

Reports will use standard UNEP 
Progress Report format. 
 
 
The project logframe will be 
attached to each report and progress 
reported against outcome and output 
indicators. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Half-yearly, within 
30 days of end of 
each reporting 
period, 
 

 National Ozone Unit/Project 
Coordination Unit 
 

The Project Implementation 
Review (PIR) reports 

Per GEFSEC format Yearly (after project 
has been under 
implementation for 
one year) 

UNEP GEF Task Manager 

Consolidated Annual 
Summary Progress 
Reports 

   

Presents a consolidated 
summary review of progress 
in the project as a whole, in 
each of its activities and in 
each output 
 
Provides summary review 
and assessment of progress 
under each activity set out in 
the annual workplan, 
highlighting significant 
results and progress toward 
achievement of the overall 
work programme 
 
Provides a general source of 
information, used in all 
general project reporting 

 

 

Reports will use a standard format to 
be developed following the UNEP 
Progress Report model 
 
The project logframe will be 
attached to each report and progress 
reported against outcome and output 
indicators. 
A consolidated summary of the half-
yearly reports  
 
Summary of progress and of all 
project activities 
 
Description of progress under each 
activity and in each  output  
 
Review of delays and problems, and 
of action proposed to deal with these 
 
Review of plans for the following 
period, with report on progress under 
each heading 

Yearly, within 45 
days of end of the 
reporting period 

National Ozone Unit/Project 
Coordination Unit 
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Financial reports    
Report on cofinancing that 
has been provided to project 
as originally estimated in 
project proposal approved 
by GEF 
Financial reports 

Use Annex as found in project 
document with supporting 
documentation of realized 
cofinancing 

Annual National Ozone Unit/Project 
Coordination Unit 

Details project expenses and 
disbursements 

Standardized UNEP format as found 
in project document 

Disbursements and expenses in 
categories and format as set out in 
standard UNEP format, together 
with supporting documents as 
necessary 

Quarterly National Ozone Unit/Project 
Coordination Unit 

Summary financial reports (Standardized UNEP format as 
found in project document) 

  

Consolidates information on 
project expenses and 
disbursements 

Disbursements and expenses by 
category. Requirement for coming 
period: request for cash advance. 

Half-yearly, within 
30 days of end of 
period 

National Ozone Unit/Project 
Coordination Unit 

Financial audits    
Annual audit  Audit of accounts for project 

management and expenditures 
Annual National Ozone Unit/Project 

Coordination Unit 
 
Table 5. Principal Technical Reports by title, number, timing and respons ibility 
 
This refers to monitoring the quality of the technical reports that the project will be producing as primary 
outputs. The project management unit will provide a standardized format for these reports as soon as possible 
after the first steering committee meeting.  

 
Report, number and 
title 

Format and Content Expected date Responsibility 

Train the trainers workshop 
for Customs Officials report 

Content will follow Montreal 
Protocol guidelines to be provided 
by Project Coordination Unit and 
approved by Project Steering 
Committee. 

Dec 2005 National Ozone Unit/Project 
Coordination Unit Reports to 
be approved by PSC and 
AG. 

Train the trainers workshop 
for Refrigeration 
Technicians report 

As above Dec 2005 As above 

Project Completion Report 
(PCR) 

As above Within 3 months of 
project completion 

As above 
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ANNEX 8D 

PROPOSED MONITORING AND EVALUATION PLAN  

 

Several UNEP GEF projects are focused primarily on building capacity where the approach emphasises training 
sessions and workshops. The M & E plan of this project is described below. In essence such a plan has two 
major goals.  The goals are: 

1. To capture the lessons learned from the organisation of each training session/workshop to continually 
improve the usefulness of future sessions. 

The organisation of each training session/workshop both builds on the experience of previous sessions and poses 
its own unique set of issues.  Monitoring and evaluation of each training session/workshop through the use of the 
standard UNEP participant’s questionnaire will provide the mechanism for systematically capturing the learning 
from each event in order to provide the basis for continual improvement in the organisation of future training 
sessions within the project and in future projects. 

 

2. To ensure that the use by countries of the technical guidance publications and practical materials 
generated by the project, and that the information promoted in the training of the project is contributing to 
actual action on-the-ground, thus having significant impact.  

The project workshops could run the risk of becoming solely a forum for discussion without their integration 
into actual on-the-ground impacts. Thus, an M&E plan has been worked out below to monitor the impact the 
training sessions and the technical information on ODS alternatives have in further follow up of concrete 
activities that will help address environmental risks and benefits.   

 
Monitoring and Evaluation Plan 

The components of the proposed M and E plan  (key questions, indicators, data sources and frequency of data 
collection) are detailed in Exhibit 2. Exhibit 1 shows the code referred to in Exhibit 2 that relate the indicators to 
the data sources and collection methods. The responsibility for implementing the monitoring and evaluation plan 
is that of the Monitoring & Evaluation Team, which in each case shall be represented by the National Ozone 
Officer (NOU), independent experts from Armenia, and the task manager at UNEP OzonAction. The 
responsibility for ensuring that it is implemented rests with the Project Co-ordination Unit (PCU) Steering 
Committee in each country.  

 
Exhibit 1 Proposed data sources & data collection methods  (in no order of priority) code referred to  
in Exhibit 2  
 

Code  Data Source  Data Collection Method 
1 Project Coordination Unit (PCU) Steering 

Committee  
Post-Session self-assessment 

2 Technical Working Group Evaluation at conclusion of 
each meeting 

3 Training Workshop Participants  Training workshop 
evaluations 

4 Training Workshop Participants Follow-up 
Questionnaire/selected in-
depth interviews by M&E 
teams 
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5 Training Session Leaders (major stakeholder, 
national experts and international consultant) 

Post-Session self-assessment 

6 Training Session Coordinator (National Technical 
Committee and international consultant) 

Post-Session self-assessment 

7 ‘Media mix’ of technical brochures, posters, 
nationally relevant videos on ODS alternatives 
generated by the project; UNEP OzonAction Web 
Site  

Data collection software 

8 Montreal Protocol meeting reports Document review 
9 NOUs, Representatives of Government ministries, 

agencies, Private Sector Associations, PCU Steering 
Committee, Technical Working Group 

Questionnaire/selected in-
depth interviews 

10 PCU Steering committee Chairs/NOUs report to the 
OS/MFS/GEF/UNEP DTIE  

Document review 
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Exhibit 2  Proposed M & E plan  

Key Question Sub question Indicator Data Source/ 
Collection 

method 

Frequency of Collection 

Issue: Accountability; Are the training workshop objectives being achieved? 

Are the individual activities 
contributing to the project 
process objectives?  

1. To what degree did each 
activity assist policy making & 
implementation? 

1.1 # of people involved in implementation of training workshop 1, 2, 3 After start-up training 
workshop and at the end of 
Phase 1 training for Customs 
officials. 

  1.2  # participants reporting learning new information from the training 
workshop  

1, 2, 3 After start-up training 
workshop and at the end of 
Phase 1 training for Customs 
officials. 

  1.3  # (by categories 1) of intended follow-up activities reported by 
participants (1.1 & 1.2) 

1, 2, 3 At the end of start-up 
workshop and after each 
training workshops (Phase 1 
and 2) for each sub-activity 

  1.4  # (by categories) of follow-up activities implemented by participants 
(1.1 & 1.2) 

1, 2, 3, 4 At the end of start-up 
workshop and after each 
training workshop (Phase 1 
and 2) for each sub-activity 

  1.5  # & type of references to Training recommendations in COPs 
reports, or in stand-alone reports or reports of other meetings related to 
the technical media materials on ODS alternatives generated under the 
project. 

8 On availability of report  

  1.6 # & name of technical media materials downloaded from the project 
web site web site by persons reporting to be involved in policy making 
or implementation 

7 On-going 

  1.7 # & type of reported uses of technical media materials, outputs 
(written reports, participant input on return etc.) contributing to policy 
making & implementation by: National Ozone Unit, Government 
ministries/departments, NGOs, Private Sector Associations, other 
Convention Secretariats, etc. 

9 Once (within 6 months upon 
completion of project) 

                                                                 
1 Will create an Appendix for categories developed, based on the expected outcomes of each activity. 
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Key Question Sub question Indicator Data Source/ 
Collection 

method 

Frequency of Collection 

Convention Secretariats, etc. 

 2. To what degree did the project 
activities promote 
complementarity among the 
sectoral processes relevant to 
Ozone Protection? 

2.1 # people involved in implementation of project activities from 
sectors whose primary responsibility is something other than Ozone 
Protection, related policy-making or implementation of the Montreal 
Protocol.  

3, 4 Each sub-activity 

  2.2 # by categories of planned activities by participants (2.1) for follow-
up from project activity  

3, 4 Each sub-activity 

  2.3  # (by categories) of follow-up activities from a project sub-activity 
implemented by participants (2.1)  

3, 4 Within 3 months after each 
sub-activity 

  2.4  # & name of technical multimedia materials and project reports 
downloaded from the OzonAction Regional Communication Strategy 
web site by persons reporting to be from sectors whose primary 
responsibility is something other than implementation  

7 On-going 

  2.5  # & type of reported uses of technical multimedia materials and 
project reports, outputs (written reports, participant input on return etc.) 
contributing to the promotion of complementarity among sectoral 
processes relevant to Ozone Protection  by: National Ozone Unit, 
Government ministries/departments, NGOs, Private Sector Associations, 
other Convention Secretariats involved in sectors whose primary 
responsibility is something other than the implementation of the 
Montreal Protocol. 

9 Once (within 6 months upon 
completion of project). 

 3. To what degree did each 
project activity facilitate 
partnerships within and/or 
between sectors of society? 

3.1 # of different institutions engaged in each sub-activity 1 Each sub-activity 

  3.2 # of different institutions/organizations from which workshop leaders 
were drawn for each sub-activity 

1 Each sub-activity 

  3.3  # (by categories) of reported partnerships intended follow-up action 
from the sub-activity cross-tabbed with sector with which participant is 
associated. 

3 Each sub-activity 
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Key Question Sub question Indicator Data Source/ 
Collection 

method 

Frequency of Collection 

  3.4  # (by categories) of implemented follow-up partnership related 
activities by participants or by others at their recommendation  

4 Within 3 months after each 
sub-activity 

  3.5 # & type of reported uses of technical multimedia materials and 
project reports, outputs (written reports, participant input on return etc.) 
contributing to the promotion of partnerships either within or across 
sectors by: National Ozone Unit, Government ministries/departments, 
NGOs, Private Sector Associations, other Convention Secretariats 
involved in sectors whose primary responsibility is something other than 
the implementation of the Montreal Protocol.  

9 Once (within 6 months upon 
completion of project) 

 4. To what degree did each sub-
activity raise awareness & 
promote the effective 
participation of stakeholders in 
relevant processes? 

4.1 # of participants at each sub-activity reporting receiving new 
information/view points 

3 Each sub-activity 

  4.2 # of participants attending a training workshops on MP and ODS for 
the first time 

3 Each sub-activity 

  4.3 # & name of technical multimedia materials and project reports 
downloaded from the OzonAction Regional Communication Strategy 
web site reports by individuals/organizations that have not attended a 
training session from this project 

7 Within 3 months after each 
workshop  

  4.4 # & type of reported uses of technical multimedia materials and 
project reports, outputs (written reports, participant input on return etc.) 
for obtaining new information or promoting participation in relevant 
processes by: National focal points, Government ministries/departments, 
NGOs, Private Sector Associations & Convention Secretariats etc. 

9 Once (within 6 months upon 
completion of project) 

  4.5  # (by categories) of reported intentions of workshop participants to 
participate in relevant processes as a follow-up to a Training workshop 

3 Each training workshop 

  4.6  # (by categories) of implemented follow-up actions to participate in 
relevant processes by workshop participants or by others at their 
recommendation  

3 Each training workshop 

Were specific objectives for 
each Training workshop 

1 Were specific objectives for 
the Training workshop clearly 

1.1 Workshop objectives and indicators clearly defined by the Technical 
Committee of the PCU, with amalgamated input from the international 

10 Each training workshop 
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Key Question Sub question Indicator Data Source/ 
Collection 

method 

Frequency of Collection 

each Training workshop 
clearly defined and to what 
degree were they achieved for 
each Training workshop? 

the Training workshop clearly 
defined and indicators developed 
for them? 

Committee of the PCU, with amalgamated input from the international 
and national experts. 

 2. To what degree were the 
specific objectives for each 
Training workshop achieved? 

2.1 Degree to which Training workshop participants report the specific 
objectives were achieved 

3 Each training workshop 

  2.2 Degree to which the PCU Steering Committee and Technical 
Committee report the specific objectives were achieved 

1 Each training workshop 

  2.3 Additional indicators generated specifically for the Training 
workshop objectives 

 Each training workshop 

Issue:  Improving the Training process & Sessions by monitoring for lessons learned 

1. How can the selection 
process of the Training 
workshop themes be 
improved? 

1.1 Is the consultation process 
for the identification of Training 
workshop sufficiently broad & 
selection requirements 
understood by those consulted? 

1.1 The PCU Steering Committee is receiving more suggestions for 
workshop themes that meet established selection criteria2 than can be 
addressed within current resources 

2 Each training workshop 

 1.2 Do Training workshop 
selection criteria support the 
Training process mission & 
objectives?  

1.1. Confirmation from PCU Steering Committee’s regular review of 
selection criteria to ensure that they support the mission & objectives of 
the training process of this project 

2 On-going 

 1.3 Do the selected workshop 
themes meet the established 
Steering Committee selection 
criteria? 

1.1 Selection process at the NOU/PCU Steering Committee level always 
includes a comparison of recommended themes to established selection 
criteria 

1, 2 Each training workshop 

                                                                 
2 The project proposal lists the themes that the technical multimedia materials and project reports are comprised of, and the themes that are to be covered by each training session. 
However, these may need to be modified or adapted based on the lessons learned from each prior training workshop held. As such, the M&E plan here refers to selection criteria 
which will be developed and used if and when the training workshops are found to be inadequate in one or another aspect that has to be added to the subsequent training 
workshops. 
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Key Question Sub question Indicator Data Source/ 
Collection 

method 

Frequency of Collection 

  1.2 Sufficient time & information is available for the PCU Steering 
Committee to make an adequate analysis if recommended Workshop 
themes noted in proposal need to be modified to meet participants’ 
needs. 

1,2 Each training workshop 

 1.4 Are selected Workshop 
themes perceived  as relevant by 
a broad constituency of 
stakeholders at the national 
levels and whose work relates to 
(list relevant topic)  either 
directly or indirectly 

1.1 # of participants attending the Training Workshops 3 Each training workshop 

  1.2 Training Workshop attracts participants from broad range of sectors 3 Each training workshop 

  1.3 Training Workshop outputs are used by broad range of individuals & 
organizations to assist them in policy making & implementation work 

3, 4, 8, 9, 7 Each training workshop 

     

2. How can the 
organizational/planning 
processes of the Training 
process & Workshops be 
improved? 

1. Are the roles & 
responsibilities of the 
Regional/International Steering 
Committee, the PCU Steering 
Committee, and Technical 
Committee, clearly defined & 
communicated to those who take 
on the roles  

1.1 Degree of clarity on roles & responsibilities reported by those taking 
on the roles 

1, 6,,5, 2 Each training workshop 

  1.2 Roles & responsibilities are satisfactorily carried out  1,5, 6,2 Each training workshop 

 2. Are the criteria for Training 
workshop site selection adequate 
& adhered to? 

1.1 Assurance that proposed training workshop site meets established 
site selection criteria obtained by PCU prior to its confirmation as the 
Training workshop site 

6, 1 Each training workshop 

  1.2 Technical Committee reviews adequacy of criteria in light of 
experience of each Training Workshop & recommends revisions to PCU 
Steering Committee where necessary. 

1, 2 Each training workshop 
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Key Question Sub question Indicator Data Source/ 
Collection 

method 

Frequency of Collection 

 3. Do support & communication 
processes between the PCU 
Steering Committee, Technical 
Committee, NOU & of the 
training workshops during the 
Training workshop planning 
process meet the needs of all 
parties? 

1.1 Degree of satisfaction with support & communication processes 
reported in self-assessments 

1,5, 6 Each training workshop 

How can improvements be 
made to the types, quality & 
distribution of project activity 
outputs? 

1. Are the plenary workshop 
closing statements useful to the 
training workshop participants? 

1.1 Degree of usefulness of plenary closing statement reported by 
participants, workshop leaders, PCU Steering Committee etc. 

3, 4 Each training workshop 

 2. Can  the workshop report 
format be improved? 

1.1 Evaluative comments from Workshop leaders, participants & other 
report users 

1, 2, 4, 5, Each training workshop 

 3. Should the Training workshop 
report distribution list be revised 
(added to or deleted)?  

1.1 Recommendations from Training workshop participants, workshop 
leaders, PCU Steering Committee, Technical Committee 

1, 2, 3, 5 Each training workshop 

 4. What other type(s) of 
workshop outputs would support 
the Training process objectives? 

1.1 Recommendations from Training workshop participants, workshop 
leaders, PCU Steering Committee, Technical Committee 

1, 2, 3, 5 Each training workshop 
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PROJECT BRIEF 

  
1. IDENTIFIERS 
 
PROJECT NUMBER ARM/ 
PROJECT NAME Armenia – Programme for Phasing out Ozone 

Depleting Substances 
DURATION 1 April 2002 – 1 December 2006 
IMPLEMENTING AGENCY United Nations Development Programme and  

United Nations Environment Programme 
EXECUTING AGENCY Government of Armenia / Ministry of Nature 

Protection  
REQUESTING COUNTRY Armenia 
ELIGIBILITY Armenia acceded to the Vienna Convention and 

Montreal Protocol on 1 October 1999 
GEF FOCAL AREA Ozone Depletion 
 
2. SUMMARY 
 
The objective of this project is to assist Armenia in the rapid phase-out of ODS consistent with the 
international efforts in this direction. The project will assist Armenia in meeting its phase-out obligations 
under the Montreal Protocol within a realistic time frame and ensure availability of technical assistance to 
expedite the implementation of the country programme. The project targets priority ODS phase-out 
activities in the refrigeration and aerosol sectors and proposes technical assistance at the institutional and 
enterprise levels to facilitate implementation of the country programme. The project is formulated as a 
framework project, comprising of a Recovery and Recycling sub-project for Refrigerants, one project 
aimed at elimination of ODS in the refrigeration sector, one for the aerosol sector and four technical 
assistance and training components. The project is designed in full conformity with relevant GEF policies 
on cost-effectiveness, exports, ownership, financing, operational costs and financial viability as per the 
requirements of the GEF Operational Strategy. 
 
3. COSTS AND FINANCING (MILLION US$)    (US$ 1 = 560 Arm Dram) 
 
 GEF:    - Project     : US$   1.785 Million 
    - Executing Agency (OPS/DTIE) : US$   0.143 Million 

- PDF US$   0.159 Million1 
 SUBTOTAL GEF    : US$   2.087 Million 

Co-financing                  No co-financing 
 
TOTAL PROJECT COSTS      : US$   2.087 Million 
   

4. ASSOCIATED FINANCING (MILLION US$) 
 
Government and enterprise contribution (in kind)    : US$  0.077 

                                                 
1  The  PDF B indicated corresponds to ½  of the amount approved for  Armenia and Kyrgyzstan for UNDP and UNEP 
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Name   : Rajendra Shende, Chief, Division of Technology 
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Dept/Div   : OzonAction Programme, UNEP-DTIE 
Telephone   : 33-1-44 37 14 64 
Telefax   : 33-1-44 37 14 74 
E-mail   : alejandro.ramirez@unep.fr 
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LIST OF ACRONYMS / ABBREVIATIONS: 
 
CE:  Cost Effectiveness 
CEIT:  Countries with Economies in Transition 
CIS:  Commonwealth of Independent States 
CFC:  Chlorofluorocarbones 
CTC:  Carbontetrachloride 
GEF:  Global Environmental Facility 
HCFC:  Hydro chlorofluorocarbons 
HFC:  Hydro fluorocarbons 
IA:   Implementing Agency 
MCF:   Methyl chloroform 
MLF:   Multilateral Fund for the Implementation of the Montreal Protocol 
MP:  Montreal Protocol 
MT:   Metric Tonnes 
NA:  Not Applicable 
NGO:  Non-Governmental Organization 
ODP:  Ozone Depleting Potential 
ODS:  Ozone Depleting Substances 
PDF:  Project Development Facility 
RAC:  Refrigeration and Air Conditioning 
STAP:  Science and Technical Advisory Panel 
UNDP: United Nations Development Programme 
UNEP:  United Nations Environmental Programme 
UNOPS: United Nations Office for Projects Services 
WTO:  World Trade Organization 
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BACKGROUND AND CONTEXT 
 
Background 
 
1. The recognition of the phenomenon of depletion of the stratospheric ozone layer, 
has led to a substantial international effort to phase out Ozone Depleting Substances 
(ODS). The emission of ODS into the earth’s atmosphere causes damage to the 
stratospheric ozone layer which acts as a barrier to ultra-violet radiation from the Sun. 
Increased radiation has been traced as contributing to a higher incidence of skin cancer, 
eye diseases and immunological disorders while adversely affecting ecological food 
chains and bio-diversity. In the mid-1980s it was found that ozone-depleting substances 
are responsible for the destruction of the ozone layer : 

• Chlorofluorocarbons (CFCs): Used extensively in refrigeration and air-
conditioning (as refrigerants), in foams (as blowing agents), in aerosols (as  
propellants), and as solvents and cleaning agents. 

• Halons: Used in fire-extinguishers and in fire fighting systems 
• Methyl Bromide: Used as a fumigants 

 
2. The basis of phasing out of the ozone depleting substances including CFCs, 
Halons, several halogenated solvents, agricultural fumigants such as Methyl Bromide and 
a class of transitional chemicals known as Hydro Chlorofluorocarbons (HCFCs), is the 
Montreal Protocol (1987) ratified by all developed countries and most developing 
countries. Further recognition that ozone depletion is in fact occurring more rapidly than 
anticipated, has led to two amendments to the Montreal Protocol that added controlled 
substances and accelerated phase-out schedules. The first amendment in June 1990 
(London Amendment) added methyl chloroform (MCF) and carbon tetrachloride (CTC) 
and tightened the phase-out schedule. The second amendment in November 1992 
(Copenhagen Amendment), added HCFCs and methyl bromide as controlled substances 
and further accelerated phase-out schedules. For developed countries, the phase-out dates 
are: 

• Halons   : January 1994 
• CFCs, MCF and CTC : January 1996 
• Methyl Bromide : Year 2010 (except critical agricultural uses) 
• HCFCs  : Year 2030 

 
3. Armenia declared independence from the former Soviet Union in 1991. Armenia 
became a Party to the Vienna Convention and the Montreal Protocol 1 October 1999.   
Preparation of the basic documentation, submission to the various Ministries for 
consultation and agreement and issuing of the Government’ official notification for 
agreement of the London and Copenhagen Amendments is underway. The London 
Amendment should be ratified by 1 September 2002. 
  
4. The Ministry of Nature Protection (MNP) is the national co-coordinating body 
supported by the other Ministries. They are in the process of creating the necessary 
administrative and legal framework to control the trade and usage of ODS, to enable 
Armenia to fulfill its obligations under the Montreal Protocol.  
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5. The Ministry of Nature Protection will assume the management of the ODS phase 
out process, supervising the execution of the Action Plan by all enterprises, organizations 
and entities, as well as by individuals.  Granting licenses for ODS and ODS containing 
products that are imported and exported.  It is planned to set up an ODS Phase-Out 
Management Office in the MNP that will assume responsibility for the collection and 
analysis of data on ODS consumption, use, phasing out and monitoring, for project 
management, preparation of materials for the Interdepartmental Commission and reports 
for the UNEP Ozone Secretariat, UNDP, UNEP DTIE and the GEF. 
 
6. The Government of Armenia clearly understands the country’s responsibility as a 
member of the global community, to protect the ozone layer and that the Republic of 
Armenia must share the economic and social burden caused by the international efforts to 
phase out ODS. As a party to the Montreal Protocol classified under Article-2 of the 
Protocol, Armenia is required to contribute to the Multilateral Fund. However, being an 
economy in transition, Armenia expects to be technically and financially supported in its 
efforts to meet its obligations, by the Global Environmental Facility and other 
international environmental funds. 
 
7. The stated priorities and the strategic goals of the Government, for implementing 
the compliance with the Montreal Protocol and the benchmarks chosen by the 
Government that happen to coincide with the phase-out of Article 5 Parties are as below: 

• Phase out of the consumption of ODS by the January 2009, except for minor 
amounts of CFCs used as refrigerants for maintenance purposes) 

• Comply with the phase-out schedules for HCFCs and Methyl Bromide as 
applicable to countries operating under Article-5 of the Montreal Protocol. 

• Support the industry in Armenia to convert to ODS-free technologies with support 
from GEF and other international funds and multilateral agencies (UNDP, UNEP, 
World Bank, WTO, etc.) 

• Develop and establish appropriate legal and regulatory framework to ensure 
effective and efficient phase-out process and mitigate the risk of illegal trade 

• Develop and establish the necessary monitoring and licensing systems to control 
the imports and exports of ODS 

• Support further scientific research on ozone layer depletion and thus contribute to 
its protection 

 
8. Armenia does not produce or export any substances controlled under the Montreal 
Protocol. The bulk of ODS is imported from the Russian Federation and Turkey. The 
ODS producers in the Russian Federation were scheduled to discontinue production by 
the year 2000. Presently what Armenia receives is from the stocks available in the 
Russian Federation. The proposed GEF assistance to ODS consuming sectors in Armenia 
would enable them to make the transition to non-ODS materials in a planned and gradual 
manner, thereby avoiding a crisis, when the supplies from the Russian Federation are 
discontinued. Early reduction in ODS consumption will also reduce demand for ODS 
from unauthorized sources. 
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In order to mitigate the risk of illegal import and trade of ODS in Armenia through the IS 
project, the following activities are planned: 
Develop and establish an appropriate legislation and regulatory framework to mitigate the 
risk of illegal import and illegal trade of ODS in the country. In particular to:  

• Ban import of ODS-containing equipment  
• Ban transit and/or export of ODS from the country  
• Introduce a licensing system and quotas for import of ODS  
• Introduce a certification system for trading in ODS and ODS-containing 

equipment  
• Introduce appropriate tax incentives to facilitate use of alternative substances 
• Develop capacity of the Custom Offices to identify, monitor and report 

imports of ODS; 
 
These measures complemented by a training to the customs entry points will ensure 
control on the substances - both the quantities and the sources, and will permit to take 
corrective actions to prevent illegal entrance of ODS to the country. 
 
9. In the year 2000, the total consumption of all ODS in Armenia was 205 MT or 
176 MT ODP of controlled substances.  The Refrigeration Sector consumption consumed 
155.5 ODP MT or 90.9 % of the total consumption, 14.34 ODP MT or 8.14 % for 
aerosols and 1.6 ODP MT .9 % for agriculture. The ODS used in the refrigeration sector 
is related to servicing and repair of domestic (123.12ODP Tonnes or 79.2 %) and 
commercial refrigeration appliances including the production of commercial refrigerators 
(15.3 ODP Tonnes or 9.8 %), Industrial refrigeration (7.32 ODP Tonnes or 4.7%) and 
transport refrigeration including MAC (9.81 ODP Tonnes or 6.3 %).   
 
10. There is one eligible indigenous manufactures of new commercial refrigeration 
appliances. Many industrial refrigeration applications use ammonia as the refrigerant. 
There is no use of Halons. ODS-based Aerosols is in one company only that uses 14,333 
ODP Tonnes of CFC11/12. The above data is based on the survey conducted by the 
National Country Programme Team and UNDP and UNEP in 2001/2002. In the previous 
ten years (1986-97) the ODS consumption in Armenia has had mostly downs after 
independence in 1991.  With the present growth of GDP it is expected that the 
consumption of ODS will rise.  Since independence from the Soviet Union the maximum 
ODS consumption was 262 ODP MT.  
 
11. It is foreseen that the ODS consumption would first rise in Armenia due to 
improved GDP then probably fall, due to the worldwide transition to ODS-free 
technologies and resulting market pressures. It is also expected that with the assistance of 
GEF that by January 2009, the consumption of ODS would be negligible to nil. 
 
RATIONALE AND OBJECTIVES 
 
12. The main objective of this project is to assist Armenia in the rapid phase-out of 
ODS consistent with international efforts in this direction. Other CEIT countries were 
asked by the Implementation Committee to phase out CFCs by the year 2000, and it is 
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unlikely that this will apply for Armenia as this project document is only presented in 
March 2002. Armenia has chosen to follow the phase-out schedules applicable to Article-
5 countries. 
 
13. Assistance to sectors representing the bulk of the consumption of ODS, would 
enable them to make the transition to non-ODS materials before legal supplies of ODS 
are discontinued. The project will also enable Armenia to meet its phase-out obligations 
under the Montreal Protocol within a rapid but realistic time frame, and ensure 
availability of technical assistance to expedite the Country Programme implementation. 
 
14. The project targets priority ODS phase-out activities in the Refrigeration and the 
Aerosol sectors. It also provides technical assistance at the institutional levels to facilitate 
the implementation of the Country Programme. 
 
15. The formulation of this project through the PDF grant has been a result of several 
missions of one UNDP/UNEP DTIE consultant and assistance from national consultants 
who carried out the data survey. The full- fledged Country Programme, the Refrigerant 
Management Plan and the sub-projects have been prepared in accordance with the GEF 
guidelines and of the Multilateral Fund for the Implementation of the Montreal Protocol. 
The project components listed in the ensuing paragraphs are a direct consequence of the 
strategies formulated in the Country Programme and the Refrigerant Management Plan. 
 
16. The project is formulated as a framework project comprising of one Recovery and 
Recycling of Refrigerants, Elimination of CFC11 and CFC-12 from a Commercial 
Manufacturing Facility and the Elimination of CFC-11/12 from an Aerosol 
Manufacturing Facility sub-projects.  Four technical assistance and training components 
are also included.  The project has been designed in full conformity with relevant GEF 
policies, particularly those on cost-effectiveness, exports, ownership, retroactive 
financing, operational costs and financial viability as included in Chapter 5 of the GEF 
Operational Strategy. The summary of the overall project and the sub-projects cost data is 
provided in Annex-1. Resources provided through a PDF-B grant have been utilized in 
preparation of the project to a level acceptable for GEF review. The preparation includes 
detailed technology conversion and related cost analyses. A STAP reviewer, whose 
comments were taken into account, examined each sub-project; the STAP reviews 
recommended approval of all sub-projects. Both the sub-project documents and the STAP 
reviews are attached to the project documents. 

 
All projects meet the cost effectiveness thresholds established by the Multilateral Fund. 
All subprojects included in the programme are utilizing the most-cost-effective solutions, 
methods and technologies (apart from the following exception). The Awareness and 
Incentive Programme is the only project that will allow the replacement of their ODS by 
HCFC’s or HFC’s. This means that zero-ODP solutions are applied to most projects, and 
that the programme does not negatively affect the global warming problem in any way. 
As such, synergism with other GEF priorities is already obtained to the maximum extent. 
However, in order to achieve this, the insulation in the Commercial Refrigerators 
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Production subproject is utilizing the “water-blown foam technology” which is less cost-
effective than if HCFC-141b would have been selected. 
 
As for the institutional strengthening project, UNEP-DTIE will ensure that the National 
Ozone Unit will establish regular links with other Government Units that deal with 
Global Warming in order to obtain maximum synergy and cooperation between the ozone 
and the climate activities taking place in the country. 
 
A comparative study has been undertaken comparing the cost-effectiveness of the non-
investment subproject components. This document is attached as Annex H.  
 
PROJECT ACTIVITIES/COMPONENTS AND EXPECTED RESULTS 
 
17. In order to achieve the above-mentioned objective, the project contains seven 
components: 

• A refrigerant recovery/recycling component 
• A component to eliminate the use of CFC-11 and CFC-12 from the manufacture 

of Commercial Refrigerators 
• A component to eliminate the use of CFC-11 and CFC-12 from the manufacture 

of Aerosols 
• Four technical assistance and training components are also included. 

 
18. The technology conversion components comprises of two sub-projects in the 
Refrigeration and aerosols sectors to be implemented by the UNDP. A brief description 
of these sub-projects is given below: 

• Refrigeration (US$ 1,302,495): Under this project a comprehensive national 
programme for Recovery and Recycling of refrigerants in the Refrigeration and 
Air-conditioning (US$595,410) sectors would be implemented, the Conversion of 
a Commercial Refrigeration Facility (US$170,716), an Awareness and Incentive 
Programme (US$482,369), and a Monitoring sub-project of the activities in the 
RMP (US$54,000) are part of a national Refrigerant Management Plan. This 
would be achieved through retrofitting the Commercial Refrigeration Facility, 
provision of recovery and recycling equipment to be used in some centers in the 
country, leading to an elimination of about 38.9 ODP Tonnes of CFCs annually. 

• Aerosols (US$ 228,096): The conversion of an aerosol filling facility that 
presently uses 14.33 ODP Tonnes of CFC11 and CFC-12 to non-ODS.   

 
19. The technical assistance & training components comprise of four sub-
components: Assistance for training of trainers of  refrigeration service technicians, 
Assistance for training of trainers of MAC refrigeration service technicians, Training for 
monitoring and control of ODS for Customs Officers, Monitoring of the Refrigerant 
Management Plan and Maintenance and Development of an Institutional Framework 
within Armenia for implementing the country programme by the UNEP. The brief 
descriptions for the technical assistance and training components are as follows : 

• Training the Trainers in Refrigeration (US$ 144,612): This sub-component will 
provide training to training personnel for service, maintenance and repair in the 
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refrigeration sector, to ensure reduction in ODS emissions during service. This 
training project is crucial for the successful implementation of the Refrigerant 
Management Plan (which was prepared simultaneously with the Country 
Programme) due to the significant contribution of the Refrigeration sector to the 
overall ODS consumption in the country. 

• Training to Customs Officers for Monitoring and Control of ODS: This sub-
component is designed to upgrade and expand the systems for monitoring and 
control of import and export of CFCs in Armenia.  The institutional structure 
within Armenia needs more organized and efficient systems to monitor and 
control quantities and sources of CFCs and CFC-containing equipment in the 
country.  Currently, customs statistics are not reliable because customs officers 
have not been trained to recognize and identify CFCs and have not been informed 
about the legal and illegal sources of ODS.. In addition, training on policy and 
legal instruments will be provided, through a GEF funded regional project to 
assist the CEIT to comply with the Trade and Licensing Provisions of the 
Montreal Protocol.  Under this project, three decision makers/heads from the 
Ministry of Trade & Industry and other Ministries and three heads of units from 
the Customs Department will be trained in regional workshops. In the intervening 
period between workshops, the country would implement and enforce the new 
licensing regulations and policies. This project will also provide the Customs 
Department with ODS detection equipment to enable identification of ODS 
imported in bulk quantities and in equipment and would provide hands-on 
training for selected customs officials from the various checkpoints (14 
checkpoints) in the country. The project will result in improved monitoring and 
control of ODS, harmonized at the regional level.  This sub-project is part of the 
Institutional Strengthening and Capacity Building sub-project. 

• Monitoring of the National Refrigerant Management Plan (US$ 54,000): This 
sub-component will enable the UNDP to effectively assist the Ministry of Nature 
Protection to implement the national Refrigerant Management Plan.   This sub-
project is part of the Institutional Strengthening and Capacity Building sub-
project. 

• Assistance for Coordinating the Implementation of the Country Programme (US$ 
252,569): This sub-component will provide resources to the Ministry of Nature 
Resources and Environmental Protection for strengthening the national 
institutional structure and monitoring the ODS phase-out activities for a period of 
three years. The Ozone Unit established within the Ministry, in the Ministry of 
Nature Protection, will assist in administering the project and coordinating the 
implementation of the Country Programme as per the National Action Plan. This 
support would include computing and communications equipment, operating 
costs including telecommunications and office supplies, staff support for a 
national project coordinator, funding for essential public awareness and project 
support services. This component will be implemented by UNEP. 

 
21. Implementation of this project will contribute to the global ODS phase-out efforts 
by eliminating the use of 56.23 ODP MT of ODS annually. The GEF grant funding will 
allow Armenia to substantially meet its national obligations under the Montreal Protocol 
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within a three-year period. This will serve to enhance the credibility of the country in the 
international community. In the longer term, it allows the country to avoid the economic 
and social disruption that would occur when imported ODS would no longer be available 
for industrial, commercial and consumer applications. The technology conversion under 
the project will allow key industries to maintain domestic and export markets. The 
institutional capacity for monitoring and regulatory enforcement of ODS phase-out will 
also be strengthened under the project.  
 
RISKS AND SUSTAINABILITY 
 
22. The project will help the Government of Armenia in fulfilling its commitment for 
phasing out ODS through compensation to enterprises for the incremental costs incurred 
during the process of technology conversion. This will allow the beneficiary enterprises 
to be competitive both in the domestic and export markets. Sustainability of specific sub-
projects has been assured through the evaluation of proposed technologies and their cost-
effectiveness in relation to other alternatives ensuring the project preparation work and its 
review by STAP. Assistance under the project for the ozone office will enable the 
Government to provide a sound institutional and policy framework for the ODS phase-
out programme. The Government will aim at meeting its ODS phase-out commitments by 
ensuring that elimination of ODS consumption takes place through smooth project 
implementation.  
 
23. UNDP will ensure that the accompanying measures stipulated in the Refrigerant 
Management Plan such as the training activities to be carried out by the UNEP DTIE will 
have taken place prior to the Refrigerant Recovery and Recycling Project. There are no 
significant issues that need to be addressed or actions to be taken, prior to the 
implementation of the project. However, if any issues or actions need to be addressed to 
conform to the GEF Operational Strategy, these will be appropriately addressed 
 
The risk of illegal ODS imports is expected to be mitigated through the legislative 
measures and the capacity building activities described in detail in the sections 8 and 19 
(second bullet) 
 
STAKEHOLDER PARTICIPATION & IMPLEMENTATION ARRANGEMENTS 
 
24. As a part of the Country Programme development, the Ministry of Nature 
Resources undertook consultations with a broad spectrum of enterprises and interested 
parties such as other ministries, NGOs, industry associations, etc. The industry was 
provided adequate opportunities to participate in the project and to provide data necessary 
for the project staff to evaluate the financial viability, technological capability and  
eligibility.  The project will be implemented by UNDP/UNOPS and/or UNEP in co-
ordination with the Ministry of Nature Protection. 
 
25. The subprojects designated for UNEP will be implemented from the UNEP-IE 
sub-office in Paris, which has extensive experience for this kind of activities under the 
Multilateral Fund. UNDP’s subprojects will be executed by UNDP's Montreal Protocol 
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Unit and in close coordination with UNDP’s GEF unit, and in conjunction with the 
United Nations Office for Project Services (UNOPS), as is the case for most of its 
Multilateral Fund activities. 
 
INCREMENTAL COSTS AND PROJECT FINANCING 
 
26. The estimated total cost of the project is US$ !THE FORMULA NOT IN TABLE that 
includes equipment, services, technical assistance, training, physical and price 
contingencies and net present value of incremental operating costs wherever applicable. 
The project will be financed by a GEF grant of US$ !THE FORMULA NOT IN TABLE and 
contributions from the beneficiaries amounting to US$ 77,200. 
 
27. All the costs are incremental in nature and calculated in accordance with the 
“Indicative List of Eligible Incremental Costs” adopted by the Parties to the Montreal 
Protocol and accepted under the GEF Operational Strategy. Consistent with GEF 
guidelines, the grant amount limits eligible assistance for enterprises with export markets 
to OECD countries. Cost-effectiveness of sub-projects where applicable, are at or below 
the threshold levels stipulated for projects under the Multilateral Fund. 
 
Project Total Project 

Cost 
US $ 

Government 
or Enterprise 
Contribution 

Funds Requested 
from the GEF 

US$ 
1. Institutional Strengthening and 
Capacity Building 

294,569 42,000 252,569 

1.1. Customs Training    

2. Refrigeration Management Plan     
2.1. Training the Trainers of 

Technicians in Good Practices in 
Refrigeration 

144,612  144,612 

2.2. Refrigerant Recovery & 
Recycling Programme 

595,410  595,410 

2.3. SAGA  - Phase-out of CFC-11 & 
CFC-12 in the Manufacture of 
Commercial refrigeration Equipment 

170,716  170,716 

  2.4 Awareness and Incentive 
Programme 

482,369  482,369 

  2.5  Monitoring the RMP-activities 54,000  54,000 
3. Aerosol Sector    

3.1. Phase-out of CFC11/12 mixture 
in the Manufacture of Aerosols at the 
Yerevan Household Chemistry Plant 

263,296 35,200 228,096 

 TOTALS 2,004,972 77,200 1,927,772 
Annex 1 provides a more detailed summary of the sub-project incremental costs. 
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MONITORING, EVALUATION AND DISSEMINATION 
 
28. Project monitoring will be performed by UNEP/UNDP and the cost for it is 
included in the budgets that are indicated in Annex-1.  
 
29. Standard evaluation will be performed as stipulated in the subproject’s 
documentation.  
 
30. As implementing agencies for the Multilateral Fund of the Montreal Protocol, 
UNDP and UNEP are presently implementing ODS phase-out projects in over 60 
countries. Several lessons have been learnt from experience with these projects : 

• The importance of a national phase-out policy as a basis for assuring commitment 
and ownership by the recipient country. 

• The value of strong linkages between the industry and the government to achieve 
phase-out objective. 

• The need for strengthening the institutional framework and training of the local 
implementation units. 

• Identifying a consistent and committed counterpart team with adequate authority 
and experience. 

• Strong co-ordination among key interested parties at the national, regional and 
enterprise levels. 

• Early and detailed attention to procurement and other execution issues. 
• Involvement of national experts with thorough local knowledge. 
• Involvement of qualified international technical specialists 

 
31. The above lessons have been duly considered in the formulation of this project. 



 11

LIST OF ANNEXES: 
 
A. Incremental Cost Annex: (1 page) 
 
B. Log frame Matrix: (1 page) 
 
C. STAP Roster Technical Reviews:  
 
 C1. National Programme for Recovery and Recycling  

C2. SAGA  - Phase-out of CFC-11 & CFC-12 in the Manufacture of          
Commercial refrigeration Equipment 
C3. Phase-out of CFC11/12 mixture in the Manufacture of Aerosols at the 
Yerevan Household Chemistry Plant 

 
D. Transmittal Letter from the Government :  
 
E. Sub-Project Cover Sheets 
 E1. Subproject 1: Institutional Strengthening and Capacity Building 
 E2. Subproject 2.1: Training of Trainers in Good Practices in Refrigeration 

E3. Subproject 2.2: National Programme for Recovery and Recycling  
E4. Subproject 2.3: SAGA – Phase-out of CFC-11 & CFC-12 in the 
                                 Manufacture of Commercial Refrigeration Equipment 
E5. Subproject 2.4: Awareness and Incentive Programme 

 E6. Subproject 2.5: Monitoring the Activities of the RMP 
E7. Subproject 3.1: Phase-out of CFC11/12 mixture in the Manufacture of 
                                 Aerosols at the Yerevan Household Chemistry Plant 

 
F. Summary Consumption And Phase-Out Charts 
 
G. Future Benchmarks/Milestones 
 
H. Comparative Table Showing the Cost-Effectiveness of Non-Investment Activities 
 
 





 13

ANNEX A. 
Incremental Cost  

 
A b C d e f g h 
Sub-project Implement

ing Agency 
Phased-
out in 

ODP MT 

Requested 
Grant w/o 

Agency Support 

Cost 
Effectiveness 
in US$ / kg 

Total Project 
Cost in US$ 
(incl. Agency 
support and 

ent./govt. 
contribution 

f=g+h 

Enterprise or 
Government 
Financing 

US$ 

Proposed 
GEF 

Financing 
US$* 

h=d*1.08 

1. Institutional Strengthening 
and Capacity Building 

UNEP N/A 233,860  NA  294,569 42,000 252,569 

2.1. Training the Trainers of 
Technicians in Good Practices 
in Refrigeration 

UNEP 3 133,900 44.6 144,612 0 144,612 

2.2. National Refrigerant 
Recovery & Recycling 
Programme 

UNDP 27.4 551,306 20.1 595,410 0 595,410 

2.3. SAGA  - Phase-out of CFC-
11 & CFC-12 in the 
Manufacture of Commercial 
refrigeration Equipment 

UNDP 6.5 158,070 24.3 170,716 0 170,716 

  2.4 Awareness and Incentive 
Programme 

UNDP 5 446,638 8.9 482,369 0 482,369 

2.5  Monitoring the Activities in 
the RMP 

UNDP N/A 50,000   54,000 0 54,000 

3.1. Phase-out of CFC11/12 
mixture in the Manufacture of 
Aerosols at the Yerevan 
Household Chemistry Plant 

UNDP 14.33 211,200 14.7 263,296 35,200 228,096 

TOTAL   56.233 1,784,974  2,004,972 77,200 1,927,772
* Figures include Executing Agency Support Cost 
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ANNEX B.  
Log frame Matrix 

 
Summary Objectively Verifiable 

Indicators 
Means of Verification 
(Monitoring Focus) 

Critical Assumptions and 
Risks 

Objective 
 
To assist the Republic of 
Armenia in complying with 
the provisions of the Montreal 
Protocol 
 

 
 
1. ODS consuming sectors 
identified by the National Ozone 
Team. 
2.   Production of ODS based 
equipment and processes  
3.  Presently the country has 
limitations in complying with the 
Montreal Protocol. 

 
 
1.  Survey of ODS users 
carried out by the 
National Ozone Team 
2. Data on imports of 
ODS, reported by the 
Government   

 
 
Accuracy of reported data  
on ODS imports and 
consumption 

Outcome 
 
Phase-out of the consumption 
of Ozone Depleting 
Substances by the various 
users  
 

 
 
1. Availability of suitable 
methods to reduce ODS 
consumption. 
2. Appropriate regulatory 
framework to confirm 
compliance. 

 
 
1. International industry 
and market data on 
technology 
2.  Domestic industry and 
market data on ODS 
consumption 

 
 
Little availability of ODS 
through imports since 2000, 
from the Russian Federation 
and other sources and the 
availability of non-ODS 
substitutes  

Results 
 
Elimination of 56.23  MT 
annually of ODS within 3 
years 

 
 
Information on pre-project and 
post-project ODS consumption. 

 
 
Data on imports of ODS 
through the relevant 
Government departments 

 
 
Accuracy of data and 
adherence to project 
schedules 

Project Components to be 
implemented to obtain desired 
results 
 
One recovery/recycling sub-
project, one elimination of 
CFC-11 & CFC-12  in the 
manufacture of commercial 
refrigeration, one elimination 
of CFC-11 & CFC-12 in the 
aerosol industry,  programme 
and four technical assistance 
and training sub-projects 

 
 
 
 
Installation of the necessary 
equipment, processes and 
introduction of practices 
envisaged in the sub-projects  

 
 
 
 
1. Reports of vendors of 
equipment and processes  
2. Reports of users 
3. Reports of inspection 
and confirmation of 
completion by IA experts 
4. Project management 
and evaluation reports  

 
 
 
 
1. Adequacy of the project 
budgets. 
2. Adequacy of financing of 
the project 
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ANNEX C. 
STAP Roster Technical Reviews  

ANNEX C1: National Programme for Recovery and Recycling of Refrigerants 
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ANNEX C. 
STAP Roster Technical Reviews 

ANNEX C2: SAGA  - Phase-out of CFC-11 & CFC-12 in the Manufacture of Commercial 
Refrigeration Equipment 
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ANNEX C. 
STAP Roster Technical Reviews 

ANNEX C3: Phase-out of CFC11/12 mixture in the Manufacture of Aerosols at the Yerevan 
Household Chemistry Plant 
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ANNEX D 
TRANSMITTAL LETTER FROM THE GOVERNMENT 
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ANNEX E 
SUB-PROJECT COVER SHEETS 

ANNEX E1: Subproject 1: Institutional Strengthening and Capacity Building 
 
COUNTRY:   Armenia   IMPLEMENTING AGENCY:  UNEP 
 
PROJECT TITLE:  INSTITUTIONAL STRENGTHENING AND CAPACITY BUILDING 

 
IN CURRENT BUSINESS PLAN    : YES   
SECTOR      : All 
SUB-SECTOR       : ALL  

ODS USE IN SECTOR  
   CURRENT ( 2000)   : 173.48 ODP T ONNES 

ODS USE IN SUBSECTOR (ESTIMATE)   : 173.48 ODP T ONNES 
 
PROJECT IMPACT     :   N/A  

PROJECT DURATION     : 3 YEARS (2003-2005) 
TOTAL PROJECT COST 

INCREMENTAL CAPITAL COST    :  US $  212 600 
 CONTINGENCY     :  US $    21 260     
 INCREMENTAL OPERATING BENEFITS   :  NOT APPLICABLE  
 TOTAL PROJECT COST    :  US $  233 860 

LOCAL OWNERSHIP     :  100 % 
EXPORT COMPONENT     :    0 % 

REQUESTED GRANT     :  US $  233 860 

GRANT-EFFECTIVENESS    : N/A 

AGENCY SUPPORT COST    :  US $    18 709 

TOTAL PROJECT COST TO GEF    :  US   $   252 569 
 
STATUS COUNTERPART FUNDING   :  US $ 42 000 
 
MONITORING MILESTONES    :  Included in document  

 
NATIONAL COORDINATING AGENCY   :  NATIONAL OZONE OFFICE - ARMENIAN REPUBLIC 

PROJECT SUMMARY 
The project aims at institutional strengthening in matters related to the Ozone Issue.  In this cont ext, a National Ozone Office will be created 
within the Ministry of Nature Protection.     This Office will monitor all the project activities as per the Country Programme including the 
collection of consumption data and reporting as required. 

The institutional structure within Armenia needs more organized and efficient systems to monitor and control the imports of CFC or CFC-
containing equipment in the country. Armenia has common borders with four (4) countries. This is a long border that is controlled by (13) 
crossings and one main customs entry point in Yerevan. All are manned by officers who have no means of identifying or verifying the chemicals 
entering the country.  Training Customs officers will enable them to identify: controlled substances.  The project will provide CFC-detection 
equipment for the customs entry points in the country  

IMPACT OF THE PROJECT ON COUNTRY'S MONTREAL PROTOCOL OBLIGATIONS  
This project will ensure that the projects are implemented as designed thus adhering to the phase-out schedule given in the Country Programme 
and as such is important in helping the Government meet its obligations under the Montreal Protocol 
This project will also allow the Customs Department to create a reliable database to better control their consumption. 
 

STAP REVIEW:  Not applicable 
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ANNEX E 
SUB-PROJECT COVER SHEETS 

ANNEX E2: Subproject 2.1: Training of Trainers of Technicians in Good Practices 
 
COUNTRY:   Armenia  IMPLEMENTING AGENCY:  UNEP 
 
PROJECT TITLE: TRAINING OF TRAINERS OF TECHNICINAS IN GOOD PRACTICES IN 

REFRIGERATION 
  
PROJECT IN CURRENT BUSINESS PLAN:  Yes 
SECTOR/ SUBSECTOR:     Refrigeration  
 
IN CURRENT BUSINESS PLAN    : YES   
SECTOR       : Refrigeration 
SUB-SECTOR       : REFRIGERATION 

ODS USE IN SECTOR  
   CURRENT ( 2000)   : 158.21 ODP TONNES 

ODS USE IN SUBSECTOR     : 158.21ODP TONNES 
PROJECT IMPACT     :  3 ODP TONNES / YEAR  

PROJECT DURATION     : 1 YEAR (2003) 
TOTAL PROJECT COST 

INCREMENTAL CAPITAL COST    :  US $  123 600 
 CONTINGENCY      :  US $    10 300     
 INCREMENTAL OPERATING BENEFITS   :  NOT APPLICABLE  
 TOTAL PROJECT COST     :  US $  133 900 

LOCAL OWNERSHIP     :  100 % 
EXPORT COMPONENT     :    0 % 

REQUESTED GRANT     :  US$  133 900 

GRANT-EFFECTIVENESS    : N/A 

AGENCY SUPPORT COST    :  US$ 10 712 

TOTAL PROJECT COST TO GEF    :     US$ 144,612  
STATUS COUNTERPART FUNDING   :   
MONITORING MILESTONES    :  Included in document  
NATIONAL COORDINATING AGENCY  :  NATIONAL OZONE OFFICE  

PROJECT SUMMARY 
This project will use the train-the-trainers approach to provide technical information and training on good servicing practices to 
technicians in the refrigeration sector in order to reduce CFC consumption during the servicing of refrigeration units.   

IMPACT OF THE PROJECT ON COUNTRY'S MONTREAL PROTOCOL OBLIGATIONS 
By training technicians in the proper techniques of repair and maintenance, the expected impact will be a reduction of 3 ODP 
Tonnes/year of saved CFC-12 as such is important in helping the Government meet its obligations under the Montreal Protocol 
 

STAP REVIEW: Not applicable 
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ANNEX E 
SUB-PROJECT COVER SHEETS 

ANNEX E3: Subproject 2.2 National Programme for Recovery & Recycling of Refrigerants 
 
COUNTRY:   ARMENIA  IMPLEMENTING AGENCY: UNDP 
 
PROJECT TITLE: NATIONAL PROGRAMME FOR RECOVERY & RECYCLING OF 

REFRIGERANTS 
 
SECTOR/ SUBSECTOR:     Refrigeration / Servicing 
ODS USE IN SECTOR:  (2000)     158.21 MT ODP 
 
PROJECT IMPACT:      27.4 MT ODP 
 
PROJECT DURATION:      36  MONTHS 
 
PROJECT COSTS:  INCREMENTAL CAPITAL COST  US$ 504,710 

CONTINGENCIES     US$   46,596 
INCREMENTAL OPERATING COST  US$ N/A 
TOTAL PROJECT COSTS   US$ 551,306 

 
LOCAL OWNERSHIP:      100% 
 
EXPORT COMPONENT:         0%  
 
REQUESTED GRANT:      US$ 551,306 
 
COST-EFFECTIVENESS:     US$/KG/Y   20  (LVCC) 
 
EXECUTING AGENCY FEE ( 8%):    US$   44,104 
 
TOTAL COST OF PROJECT TO GEF:     US$ 595,410 
 
STATUS OF COUNTERPART FUNDING:   NOT APPLICABLE 
 
PROJECT MONITORING MILESTONES INCLUDED:  INCLUDED 
 
NATIONAL COORDINATING BODY:                                               MINISTRY OF NATURE PROTECTION 
                                                                                        OF THE ARMENIAN REPUBLIC 

PROJECT SUMMARY 
The project is to implement a comprehensive National Programme for Recovery / Recycling of refrigerants in the 
refrigeration and air conditioning sub-sectors as part of the Refrigerant Management Plan (RMP).  Five training 
seminars for technicians performing repairs, maintenance and installation of refrigeration and air conditioning 
equipment will be held to familiarize all involved with the RMP and the National Recovery & Recycling Programme.  
The project will provide 100 recovery equipment and 150 manual recovery pumps and recovery bags to be distributed to 
those who repair mostly CFC-12 domestic refrigerators.   The project will also provide 10 sets of recycling equipment 
strategically distributed around the country.   A system for monitoring the quantity and quality of the CFC recycled is 
planned (although it forms part of another parallel project), to ensure the success of the National Recovery & Recycling 
Programme . 
 
PREPARED BY:     Dr. Adham Khalil, Eng. / NOU   DATE:  MARCH 2002 
REVIEWED BY:     Dr. L.J.M. Kuijpers                                                 DATE: March 2002 
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ANNEX E 
SUB-PROJECT COVER SHEETS 

ANNEX E4: Subproject 2.3.: SAGA – Phase-out of CFC-11 & CFC-12 in the manufacture of 
Commercial Refrigeration Equipment 

PROJECT TITLE:     SAGA – PHASE-OUT OF CFC 11 & CFC 12 
BY CONVERSION TO CO2 & HFC 134A AND 
R 404A IN THE MANUFACTURE OF 
COMMERCIAL REFRIGERATION 
EQUIPMENT 

IN CURRENT BUSINESS PLAN:   YES 
SECTOR:      COMMERCIAL REFRIGERATION 
SUB-SECTOR:      COMMERCIAL REFRIGERATION 
ODS USE IN SECTOR (2001):     6,500 ODP KG 
ODS USE AT ENTERPRISE (2001):   6,500 ODP KG CFC 11AND 12  
PROJECT IMPACT:     6,500 ODP KG CFC 11AND 12 
PROJECT DURATION:     36 MONTHS  
TOTAL PROJECT COST:    

INCREMENTAL CAPITAL COST:    US$ 143,700 
CONTINGENCY:     US$   14,370 
INCREMENTAL OPERATING SAVINGS : US$   82,384 (NOT REQUESTED, IN-KIND 

PARTICIPATION) 
TOTAL PROJECT COST:    US$ 158,070 

LOCAL OWNERSHIP:     100% 
EXPORT COMPONENT:         0% 
REQUESTED GRANT:     US$ 158,070 
AGENCY SUPPORT COST:   US$   12,646 
TOTAL COST TO GEF :    US$ 170,716 
COST-EFFECTIVENESS: 24.32 US$/Kg (Sector threshold of US$ 

15.21/Kg/year), but Low Volume ODS 
Consuming Country 

STATUS COUNTERPART FUNDING:   ENTERPRISE COMMITMENT RECEIVED 
MONITORING MILESTONES:    INCLUDED IN PROJECT DOCUMENT 
NATIONAL CO-ORDINATING AGENCY:  MINISTRY OF NATURE PROTECTION 
 
 

PROJECT SUMMARY 
SAGA  is a 100% Armenian-owned company that manufactures a range of unitary commercial refrigeration equipment. 
Currently CFC 11 is used as the blowing agent in the production of the rigid PU insulation foam for the equipment 
cabinets and doors, while CFC 12 is used as refrigerant. Based on the year 2001 consumption figures, this project will 
eliminate the use of 6.5 ODP tons/year of CFC 11 and CFC 12 by conversion to the use of Water-blown PU-foam and 
HFC 134a respectively. Funds requested will be used to change the existing production lines, and for technology 
transfer, technical assistance, re-design, testing, pre-production trials, and training.  Incremental Operating Costs 
resulting from the conversion to the new technology are calculated are not requested  
 
Prepared: Risto Ojala, in collaboration with the Ministry of Nature Protection, February 2002 
Reviewed by:  
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ANNEX E 
SUB-PROJECT COVER SHEETS  

ANNEX E5: Subproject 2.4 :  Awareness and Incentive programme 
 

COUNTRY   : ARMENIA    IMPLEMENTING AGENCY : UNDP 

PROJECT TITLE    : AWARENESS AND INCENTIVE PROGRAMME   
IN CURRENT BUSINESS PLAN   : YES  (UNDER GLOBAL PROGRAMME) 

SECTOR      : Refrigeration 
SUB-SECTOR      : COMM. AND INDUS. REFRIGERATION SECTOR  

ODS USE IN SECTOR  
   CURRENT ( 2000)   :  154.01 ODP TONNES 

ODS USE IN SUBSECTOR (ESTIMATE)   :   16.59 ODP TONNES 
PROJECT IMPACT     :       5   ODP TONNES 

PROJECT DURATION     : 5 YEARS (2002-2006) 

TOTAL PROJECT COST 
INCREMENTAL CAPITAL COST   :  US$  446 638 

 CONTINGENCY     :  US$    0          (INCENTIVE PROGRAMME)     
 INCREMENTAL OPERATING BENEFITS  :  NOT APPLICABLE (INCENTIVE 

PROGRAMME) 
 TOTAL PROJECT COST    :  US $  446 638 

LOCAL OWNERSHIP     :  100 % 
EXPORT COMPONENT     :    0 % 

REQUESTED GRANT     :  US$  464 902 

GRANT-EFFECTIVENESS    : US$ 8.9 /KG (NO THRESHOLD) 

AGENCY SUPPORT COST    :  US$    37 192 

TOTAL PROJECT COST TO GEF    : US   $ 482,369 
STATUS COUNTERPART FUNDING   :  See details on incentive mechanism 
MONITORING MILESTONES      :  Included in document  
NATIONAL COORDINATING AGENCY    :  National Ozone Office - Armenian Republic 

PROJECT SUMMARY 
This project is to eliminate ODS consumption in the commercial and industrial refrigeration end-user sector involving equipment 
replacement, retrofit solutions are neither feasible nor cost-effective. Instead, an incentive programme is being proposed. Its objective is 
to encourage refrigeration end-users to replace, or permanently retrofit, their existing ODS based equipment to use zero-ODP, or low-
ODP refrigerants.  

IMPACT OF THE PROJECT ON COUNTRY'S MONTREAL PROTOCOL OBLIGATIONS: 
This project will eliminate the use of 5 ODP Tonnes in the refrigeration sector, and as such is important in helping the Armenian 
Government meet its obligations under the Montreal Protocol 

 

 

Prepared by: Dr. Adham Khalil, Eng./NOU      Date: March 2002 
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ANNEX E 
SUB-PROJECT COVER SHEETS 

ANNEX E6: Subproject 2.5: Monitoring the Activities in the RMP 
 

 
COUNTRY   : ARMENIAN  REPUBLIC IMPLEMENTING AGENCY : UNDP 

  
 PROJECT TITLE    : MONITORING THE ACTIVITIES IN THE RMP 

 
IN CURRENT BUSINESS PLAN    : YES   
SECTOR       :  Refrigeration 
SUB-SECTOR        :  REFRIGERATION 

ODS USE IN SECTOR  CURRENT ( 2000)   : 158.21 ODP TONNES 
ODS USE IN SUBSECTOR     : 158.21 ODP TONNES 
PROJECT IMPACT      :   N/A  
PROJECT DURATION     : 5 YEARS (2002-2006) 
TOTAL PROJECT COST 
INCREMENTAL CAPITAL COST     :  US $  50 000 

 CONTINGENCY       :  N/A    
 INCREMENTAL OPERATING BENEFITS    :  NOT APPLICABLE  
 TOTAL PROJECT COST      :  US $  50 000 

LOCAL OWNERSHIP     :  100 % 
EXPORT COMPONENT     :    0 % 
REQUESTED GRANT     :  US $  50 000 
GRANT-EFFECTIVENESS     : N/A 
AGENCY SUPPORT COST     :  US $  4 000 
TOTAL PROJECT COST TO GERF    : US   $  54 000 
STATUS COUNTERPART FUNDING   :  N/A 
MONITORING MILESTONES    :  Included in document  
NATIONAL COORDINATING AGENCY   :  NATIONAL OZONE OFFICE -       

      ARMENIAN REPUBLIC 
PROJECT SUMMARY 

The project aims at monitoring the activities related to the refrigeration sector as per the Refrigeration 
Management Plan.  These include training of refrigeration technicians in the proper modern 
techniques of maintenance and repairs, recovery and recycling of refrigerants specially CFC-12.  A 
refrigeration technician will be contracted to undertake this assignment. He will report to the National 
Ozone Office who is responsible for all the activities relating to the Ozone Issue in the country. 
 
IMPACT OF THE PROJECT ON COUNTRY'S MONTREAL PROTOCOL OBLIGATIONS 
This project will ensure that the refrigeration projects are implemented as designed thus adhering to 
the phase-out schedule given in the Country Programme and as such is important in helping the 
Government meet its obligations under the Montreal Protocol 

 

PREPARED BY: DR. ADHAM KHALIL, ENG. / NOU   DATE: MARCH 2002 
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ANNEX E 
SUB-PROJECT COVER SHEETS 

ANNEX E7: Subproject 3.1: Phase-out of CFC 11/12 mixture in the Manufacture of aerosols  
 
COUNTRY: ARMENIA IMPLEMENTING AGENCY: UNDP 
 
PROJECT TITLE: PHASE-OUT OF CFC 11/12 MIXTURE IN THE M ANUFACTURE OF 

AEROSOLS BY CONVERSION TO HYDROCARBON PROPELLANT AT 

YEREVAN HOUSEHOLD CHEMISTRY PLANT 
 
IN CURRENT BUSINESS PLAN:  YES 
SECTOR:    AEROSOLS 
SUB-SECTOR:    AEROSOLS 
ODS USE IN SECTOR (AVR. 1999-2001):    14.333 ODP TONS   
ODS USE AT ENTERPRISE (AVR. 1999-2001):   14.333 ODP TONS CFC 11/12 MIXTURE   
PROJECT IMPACT:     14.333 ODP TONS CFC 11/12 
PROJECT DURATION:     36 MONTHS  
TOTAL PROJECT COST:    

INCREMENTAL CAPITAL COST:    US$ 192,000 
CONTINGENCY :     US$   19,200 
INCREMENTAL OPERATING SAVINGS:   (US$ 10,080) (NOT DEDUCTED) 
TOTAL PROJECT COST:    US$ 211,200 

LOCAL OWNERSHIP:     100% 
EXPORT COMPONENT:         0% 
REQUESTED GRANT:     US$ 211,200 
AGENCY SUPPORT COST:  US$   16,896 
TOTAL COST TO GEF :    US$ 228,096 
COST-EFFECTIVENESS: 14.7 US$/Kg (Sector threshold of US$ 4.4/Kg/year), but Low 

Volume ODS Consuming Country 
STATUS COUNTERPART FUNDING:   ENTERPRISE COMMITMENT RECEIVE D 
MONITORING MILESTONES:    INCLUDED IN PROJECT DOCUMENT 
NATIONAL CO-ORDINATING AGENCY:  M INISTRY OF NATURE PROTECTION 

 

PROJECT SUMMARY 
 
The enterprise Yerevan Household Chemistry Plant is only Aerosol filler in Armenia. This project 
will phase-out the use of 14,333 ODP tons of CFCs The selected CFC replacement technology is 
hydrocarbon propellant to replace CFC 11/12. The enterprise presently is operating with three 
aerosol filling line. Funds are requested for covering following items, of which enterprise is willing 
co-finance for US$ 35,200. 
 
IMPACT OF THE PROJECT ON COUNTRY’S MONTREAL PROTOCOL OBLIGATIONS 
This project will eliminate the use of 14,333 ODP tons, and such is important in helping Armenia to 
comply with the 50% reduction of Annex A group 1 substances by 2005. 
 
PREPARED: RISTO OJALA, IN COLLABORATION WITH THE M INISTRY OF ENVIRONMENT, FEBRUARY 2002 
REVIEWED BY:  HARRY B. MCCAIN 
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ANNEX G 
FUTURE BENCHMARKS/MILESTONES 

 
Under the circumstances, the following benchmarks and phase-down steps (as developed with input 
from Armenia) could help ensure an orderly transition and serve to measure progress in the phase-out 
process until 2005. The proposed import limits are supposed to leave some room for stockpiling: 
 

1 June 2003 Import export licensing system in place; tax on import of ODS 
introduced; system for licensing refrigeration technicians 
established; ban on import of ODS-based equipment, and import 
quotas for CFCs. 
   

30 June 2005 All investment projects final (incl. R&R) completed 

31 December 2006 GEF Project completed 

 
Armenia has chosen to follow the phase-out schedules applicable to Article-5 countries. 
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ANNEX H.  

SUMMARY CONSUMPTION AND PHASE-OUT CHARTS



 1

ANNEX I 
COMPARATIVE TABLE SHOWING THE COST-EFFECTIVENESS OF NON-

INVESTMENT ACTIVITIES 
 

 Ghana Jamaica Peru Latvia * Lithuania Azerbaijan Uzbekistan Turkmenistan Tajikistan Armenia Estonia  
formula (MLF) (MLF) (MLF) (GEF) (GEF) (GEF) (GEF) (GEF) (GEF) (GEF) (GEF) 

a Total consumption ODP  417 150 297 280 429 644 315 31 60 1,305 59
b Investment Projects (non-recycling)  316 82 220 214 358 222 35 0 9 217 0
c Balance ODP for non-investment a - b 101 68 77 66 71 422 280 31 51 1,088 59

             
 Institutional Strengthening            

d Funds requested  397,200 120,240 154,000 168,000 165,000 267,000 225,604 153,793 217,011 568,488 196,000

             

 Training in Refrigeration            
e Funds requested  135,700 180,850 124,000 0 0 114,900 134,244 105,655 122,673 522,797 114,330
f Number of Technicians to be 

trained 
 NA NA 120 0 0 1,100 410 410 432 3,100 420

g Number of Training centers  1 1 1 0 0 1 1 1 1 6 1
h Cost Training US/Technician e / f NA NA 1,033 0 0 104 327 258 284 169 272

             

 Recovery and Recycling            

i Funds requested  328,000 172,465 342,695 130,056 159,607 1,105,662 1,327,980 139,772 306,465 2,356,684 214,140
j Phase out expected R&R (in tons)  50 17 29 10 10 85 143 31 16 360 13
k R&R Cost Effectiveness i / j / 

1000  
6.6 10.1 12.0 13.4 16.0 13.0 9.3 4.5 19.8 6.6 16.0

             

 SUMMARY            

l Total of Three Projects  d + e + I 860,900 473,555 620,695 298,056 324,607 1,487,562 1,687,828 399,220 646,149 3,447,969 524,470
m Cost-Effectiveness of Non-Investm l / c / 

1000  
8.5 7.0 8.1 4.5 4.6 3.5 6.0 12.8 12.6 3.2 8.8

*Note : For Latvia, the ODS consumption has decreased so rapidly in the period 95-97, that an average of 280 tonnes was taken. 
 
 
 




