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    PROJECT EVALUATION SHEET – MULTI-YEAR PROJECTS 
THAILAND 

 
PROJECT TITLE BILATERAL/IMPLEMENTING AGENCY 

 

 
LATEST REPORTED CONSUMPTION DATA FOR ODS ADDRESSED IN PROJECT  
A: ARTICLE-7 DATA (ODP TONNES, 2004 DATA AS OF FEBRUARY 2006) 

B: COUNTRY PROGRAMME SECTORAL DATA (ODP TONNES, 2005, AS OF FEB 2006)  

 
CFC consumption remaining eligible for funding  (ODP tonnes) N/A 

CURRENT YEAR BUSINESS PLAN: Total funding:  US $851,600 Total phase-out:  243 ODP tonnes.   
PROJECT DATA    2006 2007 2008 2009 2010 Total* 

Montreal Protocol limits       
Annual consumption limit 1121 912 704 496 0 3,066 
Annual phase-out from ongoing projects       
Annual phase-out newly addressed       

CFC 
 
(ODP 
tonnes) 

Annual unfunded phase-out        
Montreal Protocol limit       
Annual consumption limit 4.5 4.5 4.5 4.5  34 
Annual phase-out from ongoing projects       
Annual phase-out newly addressed       

TCA 
 

(ODP 
tonnes) 

Annual unfunded phase-out       
Montreal Protocol limit       
Annual consumption limit 1.13 1.13 1.13 1.13 0 8 
Annual phase-out from ongoing projects       
Annual phase-out newly addressed       

CTC 
 

(ODP 
tonnes) 

Annual unfunded phase-out       
TOTAL ODS CONSUMPTION TO BE PHASED OUT 243 209 208 208 502 3,108 
Total ODS consumption to be phased-in (HCFCs)       
Project costs (US $):        
 Funding for lead agency: The World Bank 851,600 550,000 550,000 385,000  14,728,626 
 Total project funding 851,600 550,000 550,000 385,000  14,728,626 
Support costs (US $))       
 Support cost for lead agency:  

                                    The World Bank 68,644 49,500 49,500 34,650  1,263,976 

 Support cost for [cooperating agency]       
 Total support costs 68,644 49,500 49,500 34,650  1,263,976 
TOTAL COST TO MULTILATERAL FUND (US $) 920,244 599,500 599,500 419,650 0 15,992,602 
Project cost effectiveness (US $/kg) US $4.80/kg ODP 
* Totals include consumption, phaseout and cost figures from the approval in 2001(project approval) to 2010. 

 
FUNDING REQUEST:    Approval of funding for 2006 work programme of the Thailand national CFC phase-out 

plan as indicated above. 
 

SECRETARIAT’S RECOMMENDATION Blanket approval at the costs indicated above. 
 
 

National CFC phase-out plan: 2006 annual programme World Bank 

NATIONAL CO-ORDINATING AGENCY: Department of 
Industrial Works 

CFC: 1,358.32    
    

ODS Foam Ref.       
CFC 114.28 1244.04      
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PROJECT DESCRIPTION 
 

Background 

1. At its 35th Meeting, the Executive Committee approved the Thailand CFC national 
phase-out plan and agreed, in principle, total funding of US $14,728,626 to be disbursed between 
2001-2009 for eliminating the remaining consumption of 3,066 ODP tonnes of Annex A, 
Group I CFCs, 34 ODP tonnes of 1,1,1-TCA and 7.52 ODP tonnes of carbon tetrachloride.  
Since its approval, 5 tranches representing the 2001 to 2005 annual work programmes have been 
released to the World Bank, with a total disbursement of US $12,392,026. In each of the annual 
programmes completed, the national phase-out plan successfully reduced the ODS consumption 
significantly below the targets established in the Agreement.  

Project submission 
 
2. Consistent with the Agreement, the World Bank is submitting to the 48th Meeting the 
request for the release of the 2006 tranche of funds amounting to US $851,600 and the associated 
support cost of US $68,644. The submission consists of a preliminary report on the 
implementation of the 2005 work programme, and the proposed 2006 work programme. As per 
the Agreement, which makes the 2006 disbursement conditional on satisfactory verification by 
the World Bank that Thailand has met its consumption target for 2004, the World Bank is 
attaching the verification audit of the imports of CFC, 1,1,1-TCA and CTC for the year 2004 for 
Thailand. The 2006 annual work programme and 2004 verification audits of imports are 
attached.    

3. Table 1 below sums up the key data of the 2006 annual work programme of the national 
phase-out plan in Thailand.  

Table 1 
 

Country Thailand 

Project title: Thailand ODS Phase-Out Project 
National CFC Phase-Out Plan (NCFCP) 

Year of plan 2006 
# of years completed 4 
# of years remaining under the plan 4 
Ceiling for 2005 ODS consumption (in ODP tonnes), 
2005 annual plan  

1,364 ODP tonnes of Annex A, Group I Chemicals 
(CFCs) 
4.5 ODP tonnes of TCA 
1.13 ODP tonnes of CTC 
Total: 1,369.63 ODP tonnes 

Ceiling for 2006 ODS consumption (in ODP tonnes), 
2006 annual plan 

1,121 ODP tonnes of Annex A, Group I Chemicals 
(CFCs) 
4.5 ODP tonnes of TCA 
1.13 ODP tonnes of CTC 
Total:  1,126.63 ODP tonnes 

Total funding approved in principle for the CFC phase-out plan $14,728,626 
Total funding released as of December 2005 $12,392,026 
Level of funding requested for 2006 Annual Plan $851,600 
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Preliminary report on the 2005 annual work programme 
 
4. The verification of imports of the ODS covered by the Agreement for 2004 showed that 
the actual consumption of these chemicals in Thailand was as follows:  1,320.06 ODP tonnes of 
CFCs, and zero for 1,1,1-TCA and CTC. These levels were all below the 2004 targets as set out 
in the Agreement, namely, 2,291 ODP tonnes for CFCs, 34 ODP tonnes for 1,1,1-TCA and 7.52 
ODP tonnes for CTC respectively. The preliminary results on the 2005 work programme again 
showed lower consumption than the targets: 1,002.54 ODP tonnes of CFC, and zero for 
1,1,1-TCA, and CTC against the targets of 1,364 ODP tonnes of CFC, 4.5 ODP tonnes of 
1,1,1-TCA, and 1.13 ODP tonnes of CTC. The World Bank plans to conduct a verification of the 
results of 2005 for submission in 2007. 

5. Implementation of the phase-out plan in 2005 continued to benefit from the tight controls 
instituted by the Government on imports of CFCs and an excise tax levied on those imports. The 
Government purposefully reduced the import quotas faster than the reduction schedule set in the 
national phase-out plan. On the other hand, as an effort to reduce the dependence on CFCs, the 
Ministry of Finance introduced an excise tax on CFC imports that resulted in higher prices of 
these controlled substances. This enabled many industries to decide to switch away from CFCs 
earlier.   

6. Further to the Cabinet approval of an amendment of the Ministerial Decree of the 
Transportation Act B.E. 2522 and of the Vehicle Act B.E. 2522 in 2004, the amendment of the 
Decree went into effect in January 2005 introducing mandatory inspection of the refrigerants in 
MAC systems as part of the annual vehicle inspection. The legal framework to ban the use of 
CFCs and TCA in the manufacturing sectors was approved by the Cabinet and entered into force 
in 2005. Both measures would have important bearing on the implementation of the national 
phase-out plan beyond 2005.  At the same time similar legal instruments have been prepared and 
announced to prohibit the imports of CFC-MDIs and CFC-based refrigerators.  

7. The programme continued to implement a number of technical assistance activities, 
including:  the full functioning of the PMU; an effective public campaign to publicize the 
national phase-out plan and the policy of the government to ban the use of CFCs, CTC and 
1,1,1-TCA in the manufacturing industries in 2005; and the train-the-trainer programme for 
custom officers and MAC technicians. There was a special campaign in 2005 to educate the 
consumers on the potentially harmful effect of using mixed refrigerants, and encouraged 
retrofitting of the CFC-12 MAC systems with HFC-134a systems. There were an additional 
1,000 service technicians trained during this planning period and, as a result, there were now a 
total of 3,589 technicians that had been trained through 2,547 workshops.  

8. There was an update on the continued efforts to reach out and convert the remaining 
ODS-dependent industries. Training of the custom officers continued in 2005, with an additional 
700 officers receiving training and many of the offices and ports had received refrigerant 
identifiers.  The achievements of the 2005 programme are presented in Tables 3 and 4 of the 
2006 annual programme in tabular form. Table 6 presents the 2005 budget and financial 
performance which provided both the 2005 annual expenditure situation and the cumulative 
figures since the beginning of the plan. Of the total approvals of US $12.39 million from the 
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Multilateral Fund, the cumulative disbursement as of December 2005 was US $2.88 million, 
with another US $7.33 million obligated for future disbursement.  

9. The programme also reported a reallocation of US $29,474 from investment activities to 
the purchase of refrigerant identifiers to tackle mixed refrigerants.  

The 2006 work programme 

10. The 2006 annual work programme proposes consumption reductions faster than those set 
in the Agreement: 

Table 2 
 

 Agreement Targets 
For 2006 

Proposed 2006 in Work 
Programme 

CFCs 1,121ODP tonnes 994.71 ODP tonnes
1,1,1-TCA 4.5 ODP tonnes 0 
CTC 1.13 ODP tonnes 0 
 
11. While many of the on-going activities in 2005 would continue in 2006, the 2006 annual 
programme would introduce 3 additional activities: 

(a) Provision of additional HFC-134a MAC service equipment; 

(b) Refrigerant testing centers; and 

(c) Preparation of CTC database used in laboratories and identification of alternatives 
for CTC.  

12. Of the 2,547 certified MAC service shops, 2,073 have already received vouchers for 
provision of HFC-134a MAC service equipment. This proves to be very important since the 
sustainability of the phase out in the MAC sector may depend on the successful retrofitting from 
CFC-12 MAC systems to HFC-134a MAC systems, and knowledge of the procedures how to 
retrofit properly. 

13. In addition, MAC service shops always use MAC service equipment to perform testing 
before repairing MAC systems instead of the old practice of topping up refrigerant without any 
leak inspections.  This would help reduce the amount of refrigerant needed for refilling leaking 
MAC system in the future. Therefore the programme suggests additional workshops for 
certification of MAC service technicians and financial subsidy for MAC service equipment in 
2006.   

14. Contaminated refrigerant, including also flammable chemicals, poses a big problem to 
the MAC shops which do not have the equipment to verify type of refrigerant. In 2006, the 
programme would consider the possibility of setting up training institutes, training centers  and 
private vehicle inspection stations to provide a refrigerant testing service.   
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15. As a follow-up to the 2005 Meeting of the SEAP Network of ODS Officers and Customs-
Ozone workshop in Beijing, a national database would be established of CTC in laboratory use 
in 2006.  This information shall be used for estimating national consumption of CTC usage for 
uses that may be regarded as essential before the year 2010.  In order to establish the need for 
CTC used in laboratories throughout the country, a survey of the target laboratories must be 
carried out.  In the last quarter of 2005, the programme already had a preliminary survey within 
selected laboratories to find the need and the use of CTC. 

16. The programme has proposed to reallocate some of the savings from the investment 
component to finance these initiatives in 2006.  

Audit of ODS imports 
 
17. The audit of imports of CFC, 1,1,1-TCA and CTC for the year 2004 was undertaken by a 
certified public accountant from Thailand. The audit covered an examination of the 
import/export control procedure which had been implemented by the Government and the 
validation of actual imports against the import quotas issued through checking of the documents 
maintained by the departments concerned. 

18. The import/export of ODS is jointly controlled by the Department of Industrial Works 
(DIW) and the Custom Department (CD). DIW is responsible for issuing the import quotas 
according to the annual maximum consumption targets established in the national phase-out 
plan, and the CD is charged with the task of managing the actual clearance of imports and 
exports of the concerned ODS at the borders. On a sample basis, the auditor first reviewed and 
verified the quota issued to importers by comparing the maximum allowable quantity in the 
national phase-out plan and the permitted amounts as indicated in the import licenses. The 
auditor then verified the consistency of supporting documents that importers and exporters had 
submitted to DIW when seeking clearance. These documents included imports/exports approved 
by DIW, a copy of import/export licenses, invoices, and bills of lading. Subsequently the auditor 
examined the records of the Customs Department to ascertain the consistency of the documents 
submitted to DIW with those that had been submitted to CD. Finally the auditor reviewed the 
methodology used by the Government for data collection.   

19. There were a number of discrepancies discovered by the auditor. The auditor cleared 
most of these discrepancies which arose from incorrect coding of the chemicals imported or 
auctions authorized by DIW of unused quota. However there were two shipments of 63.36 MT, 
which was recorded in the custom declaration form as CFC-12 but the invoice recorded it as 
refrigerant, and the substance was not properly identified.  

20. The audit report concluded that the procedures employed for ODS import control were 
satisfactory and that the ODS import figures for 2004 were 218.285 ODP tonnes of CFC-11, and 
1,101.7 ODP tonnes of CFC-12. There were no imports of CTC, TCA, CFC-113, CFC-114 and 
CFC-115 in 2004. There was also no export of any of the above ODS in 2004 from Thailand. 
The audited imports were all below the allowable targets in the Agreement, namely, 2,291 ODP 
tonnes for CFCs, 34 ODP tonnes for 1,1,1-TCA, and 7.52 ODP tonnes for CTC, even including 
the 63.36 ODP tonnes of chemicals the identity of which could not be cleared. 



UNEP/OzL.Pro/ExCom/48/39 
 
 

7 

SECRETARIAT’S COMMENTS AND RECOMMENDATIONS 
 
 
COMMENTS 
 
21. The progress reports on the 2005 annual work programme and the 2006 work programme 
were prepared in accordance with the Guidelines for the preparation, implementation and 
management of performance-based sectoral and national ODS phase-out plans 
(UNEP/OzL.Pro/ExCom/38/57) approved at the 38th Meeting.  

22. The Government of Thailand and the World Bank continued to make commendable 
efforts in 2005 to enforce policy measures to facilitate the implementation of the national 
phase-out plan, especially with regard to the banning of CFC and TCA in the manufacturing 
sectors and the mandatory inspection of the MAC system in annual vehicle inspection. The 
initial report on the CFC consumption in 2005 seemed to indicate that Thailand would be able to 
achieve the 50 per cent reduction target in 2005, although the final result would have to wait 
until the verification of the 2005 imports to be done by the World in the beginning of 2007.   

23. The targets for 2006 were consistent with those in the Agreement, and the action plan 
which included ongoing actions and new initiatives was credible and would contribute towards 
the achievement of these targets. It was worth mentioning that the reduction to be achieved from 
2006 onward would have to be almost exclusively from the serving sector since the conversion 
activities would have been completed in the manufacturing sector. That would make the 
reductions more challenging. Hopefully the new initiatives that would be introduced in 2006 
would be effective in securing the reductions. 

24. The Government of Thailand has introduced a functioning ODS import quota control 
system under the joint responsibility of several departments. Imports in 2004 were verified by a 
duly authorized auditor who examined the adequacy of the import control policies and 
procedures enacted by the Government and the records maintained by the relevant government 
departments on the ODS imports in 2004. The auditor was satisfied with the explanations about 
the discrepancies he discovered in his audit and subsequently drew his conclusions and 
recommendations.  

 
RECOMMENDATIONS 
 
25. In light of the satisfactory verification that the 2004 imports of CFC, TCA and CTC in 
Thailand were below the consumption targets set in the agreement, the Secretariat recommends 
that the Executive Committee: 

(a) Takes note, with appreciation, of the verification audit of the imports of CFC, 
TCA and CTC in Thailand for the year 2004; and 

(b) Approves the 2006 work programme of the Thailand CFC national phase-out plan 
at the requested funding level of US $851,600 and the associated support cost of 
at US $68,644 for the World Bank. 
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Thailand National CFC Phase-out Plan  
2006 Annual Implementation Plan 

Submitted to the 48th Executive Committee 
 

DATA SHEET 
 
COUNTRY: THAILAND 
 
PROJECT TITLE: National CFC Phase-out Plan 
 
YEAR OF PLAN: 2006 
NO. OF YEARS COMPLETED: 4 (2002 - 2005) 
NO. OF YEARS REMAINIG UNDER THE PLAN: 4 (2006 – 2009) 
 
TARGET ODS CONSUMPTION IN 2005:  1,364 ODP tonnes of Annex A, 
(AGREEMENT) Group I 
  4.5 ODP tonnes of 1,1,1-TCA 
  1.13 ODP tonnes of CTC. 
 
TARGET ODS CONSUMPTION IN 2006:  1,121 ODP tonnes of Annex A, 
(AGREEMENT) Group I 
  4.5 ODP tonnes of 1,1,1 – TCA 
  1.13 ODP tonnes of CTC. 
 
TOTAL FUNDING APPROVED IN PRINCIPLE: US$ 14,728,626 
 
TOTAL FUNDING RELEASED AS OF DEC. 2005: US$ 12,392,026 
 
LEVEL OF FUNDING REQUESTED FOR 2006: Investment: US$ 651,600 
 PMU cost: US$ 200,000 
 Total: US$ 851,600 
 
NATIONAL IMPLEMENTING AGENCY: Project Management Unit  
 Department of Industrial Works 
 
LEAD IMPLEMENTING AGENCY: The World Bank 
 
IA SUPPORT COSTS: Investment (9%): US$ 58,644 
 PMU (5%): US$ 10,000 
 Total: US$ 68,644 
 
CO-IMPLEMENTING AGENCY: None 
 

PROJECT SUMMARY 
The National CFC Phaseout Plan will phase out the remaining consumption of 3,568 ODP tonnes of 
Annex A, Group I chemicals during the period of 2001-2010. To achieve this target, a series of investment, 
non-investment, technical assistance, and capacity building activities will be carried out.  The National 
CFC Phaseout Plan will enable the Thai Government to ban the use of CFC in the manufacturing sector by 
2005 and the use of CFC in the servicing sector by 2010.  In addition, the proposed National CFC 
Phaseout Plan will also phase out 34 ODP tonnes of 1,1,1-TCA and 7.52 ODP tonnes of CTC by 2010.   
 
IMPACT OF PROJECT ON COUNTRY’S MONTREAL PROTOCOL OBLIGATIONS The project 
will enable the Government of Thailand to meet all its Montreal Protocol obligations. 
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Part I 
2005 Annual Program Accomplishments 

 
A. Targets Met 
 
1. The actual consumption of ODS in Thailand in 2004 was 1,320.06 ODP tonnes of CFCs.  

There were no imports of 1,1,1-TCA and CTC in 2004.  These levels of consumption 
were well below the maximum allowable consumption values specified by the Agreement 
between Thailand and the Executive Committee, as summarized in Table 1. 

 
Table 1: Consumption of ODS in 2004 

 

All data in ODP Tonnes CFCs 
 

1,1,1 
TCA 

CTC 
 

Total 
 

Maximum allowable consumption in 2004 2,291 34 7.52 2,332.52 

Actual imports in 20041 1,320.06 0 0 1,320.06 

1 As will be presented in 2004 verification report, which is being submitted to the Executive 
Committee along with this 2006 AWP 
 
2. As per the Agreement between Thailand and the Executive Committee, the annual 

consumption targets for 2005 include a maximum allowable consumption of 1,364 ODP 
tonnes of CFCs, 4.5 ODP tonnes of 1,1,1-TCA, and 1.13 ODP tonnes of CTC.  These 
targets represent a reduction of 927 ODP tonnes of CFCs, 29.5 ODP tonnes of 1,1,1-
TCA, and 6.39 ODP tonnes of CTC consumption from the previous year’s targets. 

 
3. In 2005, the actual consumption of CFCs was 1,002.54 ODP tonnes and zero for 1,1,1-

TCA, and CTC.  This indicates that Thailand has again surpassed its reduction targets for 
ODSs in 2005.   Verification of the 2005 consumption data will be carried out by an 
independent auditor as part of the 2006 Annual Program.  The 2005 verification report 
will be submitted to the Executive Committee along with the 2007 Annual Program. 

 
 
A.1 Policy Actions  
 
Import quotas and excise tax 
4. Like CFC consumption in 2003, the significant reduction of CFC consumption achieved 

in 2004 was also partly attributable to two proactive policies of the Government, which 
have been consecutively implemented since 2002. These included (i) a policy from the 
Department of Industrial Works (DIW) to reduce import quotas in 2004 faster than what 
was originally planned in the National CFC Phase-out Plan and (ii) an excise tax on CFCs 
imposed by the Ministry of Finance.  The Customs Training Program, which was 
implemented in 2004 through provision of train-the-trainer workshops and acquisition of 
refrigerant identifiers (RI), has also strengthened understanding on control procedures of 
relevant agencies and capacity of the Customs and Excise officials to control and monitor 
import of ODSs.  Train-the-trainer workshops also contributed to training of the 700 
Customs officials under its training curriculum.  These activities have resulted in an 
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effective import control, which significantly contributed to achievement of CFC reduction 
achieved in 2004 and in 2005. 

 
5. In addition, another measure that led to achievement of CFC reduction in 2004 was series 

of public awareness campaigns focusing (i) on the impacts of using CFC-12 contaminated 
with other chemicals, (ii) on the impacts of using improper refrigerants in MAC systems, 
in particular the use of CFC-12 in non-CFC MAC system, and (iii) the need and 
advantage to retrofit CFC-12 MAC system to HFC-134a MAC system.  These public 
awareness campaigns have contributed to vehicle owners and technician of MAC service 
shops’ attention not to use CFC-12 in HFC-134a MAC system and have CFC-12 MAC 
system retrofitted to HFC-134a MAC system, if applicable.  

 
Mandatory MAC inspections 
6. In March 2004, Cabinet has approved an amendment of the Ministerial Decree of the 

Transportation Act B.E. 2522 and of the Vehicle Act B.E. 2522 to include an inspection 
of refrigerant in MAC systems as part of the annual vehicle inspection to be enforced by 
the Department of Land Transport (DLT).  The Ministry of Transportation has already 
signed amendment of the Transportation Act B.E. 2522 and of the Vehicle Act B.E. 2522 
and have been effective since January 2005.   

 
Ban of ODS in the manufacturing sector 
7. In December 2004, Cabinet approved the legal framework proposed by the Ministry of 

Industry to ban the use of CFCs and 1,1,1-TCA in the manufacturing sector.  The 
Ministerial Notification of the Factory Act B.E 2535 to ban the use of CFCs and 1,1,1-
TCA in the manufacturing sector was signed by the Minster of Industry in July 2005 and 
publicized in the Royal Gazette in September 2005.  To date, this Ministerial Notification 
has been effective and entered into forced by DIW.  

 
Prohibit Import of CFC-MDI 
8. In December 2005, the Food and Drug Administration (FDA) has announced lifting off 

registration of CFC-MDI containing Salbutamol, Futicasone and Sodium Gromoglycate 
in a total of 13 products from December 31, 2005.  With this regulation, these CFC-MDIs 
were not able to be imported after December 31, 2005 but still can be sold in the market 
until their stocks are exhausted. 

 
Prohibit import of CFC-based Refrigerators 
9. The Cabinet has already approved a legal framework proposed by the Ministry of 

Commerce in February 2005 to prohibit import of CFC-based refrigerators.  The Ministry 
of Commerce Notification to prohibit import of CFC-based refrigerators has been 
finalized by DIW, the Department of Foreign Trade (DFT), the Customs Department, and 
the Office of the Council of State. 

 
A.2 Public Awareness activities 
10. For the two legal frameworks with regard to (i) ban on the use of CFCs and 1,1,1-TCA in 

manufacturing sector and (ii) inspection of refrigerant in MAC systems as part of annual 
program, the Project Management Unit (PMU) has continually launched a number of 
public awareness activities to inform industries and public about these policies measures 
including the Government’s policy to phaseout CFCs, 1,1,1-TCA, and CTC by 2010.  
This is to increase awareness of the public in deciding to adopt alternatives for their CFC-
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based equipment (if applicable) and in helping to prevent unnecessary use of CFCs in 
MAC sector. 

 
11. PMU has also launched advertisements on major newspapers to identify the remaining 

use of CTC in laboratories throughout the country.  In addition, a number of 
questionnaires were also sent to known laboratories for the same proposes.  This is an 
initiation to identify the remaining use of CTC in laboratories.  Information obtained from 
laboratories would be aggregated as preliminary information to develop a database of 
CTC used in laboratories in Thailand.   

 
12. Given that contaminated refrigerant have been widely spread in Thailand, these issued 

were raised during the certification of MAC technician workshops carried out in 2005.  
Information with regard to (i) impacts of using contaminated refrigerant, (ii) impacts of 
using improper refrigerants in MAC systems, in particular the use of CFC-12 in non-CFC 
MAC system, (iii) the need and advantage to retrofit CFC-12 MAC system to HFC-134a 
MAC system, and (iv) safety aspects of MAC service has been educated to MAC service 
shops during the workshops.  In addition, PMU also disseminated the same information to 
the public through radios, newspapers, journals, magazines, advertisements etc.  These 
consecutive public awareness campaigns have been very successful as has been 
established from feedback from vehicle owners and MAC service shops. 

 
13. A Database of all certified MAC service shops whose technicians have undergone 

training from DSD has been developed and is functional.  The database could be accessed 
from PMU website www.pmu.go.th.   

 
B. Industry Action 
 
B.1 Aerosol Sector 
14. As reported in the 2005 AWP, two of three potential beneficiary companies identified in 

the National CFC Phaseout Plan have decided not to seek financial assistance.  The last 
company, manufacturer of hi-temperature gold and aluminum automotive paint, 
automotive undercoat, penetrating oil, and crazy string, signed sub-grant agreement in 
2004.  This sub-project included procurement of equipment, development of new 
formulation and safety aspects of products.  Completion of this sub-project was expected 
by February 2006.  However, in early 2005, the enterprise decided not to seek financial 
assistance as it decided to stop manufacturing the products, which will be financed under 
the National CFCs Phaseout Plan.  Therefore, this sub-project was cancelled in May 
2005.   

 
15. Given the above circumstance, the conversion of the aerosol sector has been completed, 

as there are no more enterprises in the sub-sector to seek financial assistance from the 
National CFCs Phaseout Plan. 

 
B.2 Solvent Sector 
 
CFC-113  
16. As reported in the 2005 AWP, four companies of those initially identified confirmed their 

decision not to seek funding from the National CFCs Phaseout Plan and one company 
could not be contacted by DIW.  There was only one company that confirmed its decision 
to seek financial support from the National CFCs Phseout Plan to convert to alkaline 



 - 6 -

cleaning solution on a retroactive financing basis.  The sub-grant agreement has been 
signed and the baseline equipment has already been disposed.  Implementation of this 
sub-project was completed in 2005.  The sub-project’s PCR has been approved by PMU 
in February 2005.  The sub-project is considered physically and financial completed. 

 
1,1,1-TCA 
17. There were three enterprises that expressed their interest to seek financial assistance from 

the National CFCs Phaseout Plan.  A Sub-project for a shoe sole manufacturer that 
converted its cleaning process to 1,1,2-TCE has been completed and the PMU endorsed 
the sub-project’s PCR in December 2004.  The sub-project is considered physically and 
financial completed.  

 
18. The second sub-project was for a MAC component manufacturer to convert its cleaning 

process to hydrocarbon washing technology on the retroactive finance basis.  After 
approval of appraisal report in December 2004, sub-grant agreement was signed in 
February 2005.  Baseline equipment has been disposed and sub-project’s PCR was 
endorsed by PMU in August 2005.  The sub-project is considered physically and financial 
completed.  

 
19. The final sub-project is to convert to dry-ice blasting techniques for cleaning of generator 

motors and to using 1,1,2-TCE for cleaning its small electric components.  The sub-grant 
agreement with this company was signed in December 2004. Implementation of this sub-
project was on-going in 2005.  Equipment was delivered to the enterprises in December 
2005.  Commissioning of equipment is expected in March 2006 and endorsement of PCR 
is expected in June 2006. 

 
CTC 
20. As reported in the 2005 AWP, two companies previously identified as potential 

beneficiaries confirmed their decision not to seek financial support from the National 
CFCs Phaseout Plan.  Only one enterprise in the pharmaceutical industry was identified 
as potential beneficiary of a CTC-conversion project.  The sub-project would be 
implemented on retroactive finance basis.   

 
21. Appraisal report for this sub-project was approved in April 2005 and sub-grant agreement 

was signed in July 2005.  Disposal of baseline equipment was also carried out in July 
2005.  The sub-project’s PCR was endorsed by PMU in September 2005.  The sub-
project is considered physically and financial completed.  

 
B.3  Foam Sector 
22. Financial assistance to foam enterprises under the National CFCs Phaseout Plan is being 

implemented through two modalities, as individual sub-projects and as group sub-
projects.  Progress of sub-project implementation in this sector is described below: 

 
 
Individual sub-projects 
23. As of December 2005, there were ten sub-projects for which baseline equipment had been 

disposed and PCRs had been approved by PMU.  These sub-projects are considered 
physically and financial completed.  Implementation of additional 19 sub-projects was 
on-going in 2005.  PMU, in close coordination with financial intermediary, will work 
towards accelerating the implementation of these on-going sub-projects in 2006. 
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Group sub-project 
24. PMU developed a group project proposal that includes acquisition of foam mixing 

equipment and safety equipment, as well as technology transfer & training and foam trial 
from polyol suppliers.  Procurement of conversion assistance package will be undertaken 
through voucher scheme.  Appraisal report of the group sub-project has been already 
endorsed by PMU in 2005.  Although there were 28 small foam companies identified as 
potential beneficiaries, the number of eligible enterprises confirming their interest to 
participate in the group sub-project when appraised was 18.  Implementation of 
conversion to alternative in this group sub-project was on-going in 2005 and is expected 
to be completed in 2006. 

 
C. Technical Assistance 
 
C.1 Project Implementation and Monitoring Unit (PMU)  
 
25. Like those undertaken in 2004, the PMU carried out activities under three major 

components in 2005: (i) public awareness; (ii) investment activities; and (iii) policy 
related activities.  Detailed activities for each component are described below: 

 
Public awareness 

Press Conference and Ceremony with Other Government Agencies 
26. PMU in collaboration with the Customs Department organized a press conference in 

January 2005 to announce coordination between DIW and the Customs Department in 
inspecting imported ozone depleting substances to the public.  60 sets of RIs have also 
been officially hand-over to the Customs Department in this press conference.  

 
27. In August 2005, PMU in cooperation with the Food and Drug Administration (FDA) 

organized a press conference to announce the ban on imports of Salbutamol CFC-MDI at 
the end of 2005 and the results from the CFC MDI Phaseout Strategy.  Participants from 
relevant agencies, doctors, MDI and DPI pharmaceutical import companies, and media 
attended this press conference.  A pamphlet describing CFC MDI has also been 
disseminated to the public in the press conference. 

 
28. In November 2005, PMU in close collaboration with the Department of Skill 

Development (DSD) organized a ceremony to hand-on voucher to MAC service shops 
whose service technician undergone training from training centers of DSD.  The 
ceremony was chaired by the Minister of Labor.  The objective of this ceremony was to 
announce (i) cooperation between DIW and DSD to phaseout the use of CFCs in MAC 
sector (ii) success of the program, and (iii) establishment of certification of MAC service 
technicians in Phase 3, which would be undertaken starting from December 2005.  There 
were approximately 1,000 participants from 683 MAC service shops, officials from the 
Ministry of Industry and the Ministry of Labor, media and other key stakeholders 
attending this ceremony. 

 
 
Website of PMU 
29. In accordance with the 2005 AWP, website of PMU has been updated.  Information with 

regard to (i) implementation of the National CFCs Phaseout Plan, (ii) the Ministerial 
Notification to ban the use of CFCs and 1,1,1-TCA in manufacturing sector, (iii) the 
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Ministerial Decree to include an inspection of refrigerant in MAC systems as part of the 
annual vehicle inspection, (iv) the MDI phaseout strategy and regulation issued by FDA 
to lifting of CFC MDI containing Salbutamol, Futicasone and Sodium Gromoglycate, (v) 
import quotas until 2010, and (vi) information on potential hazard of blending refrigerants 
and importance of using proper refrigerant, and MAC inspection requirement etc. have 
been posted in the website namely www.pmu.go.th. 

 
Database of Certified MAC Service Shops 
30. As a part of PMU website, database of all certified MAC service shops whose technicians 

have undergone training from DSD has been developed and is functional.  Information 
contained in the database included names of MAC service shops, addresses of MAC 
service shops, telephone and fax numbers.  The database also facilitates users to search 
list of certified MAC service shops by name, street, sub-district, district, province etc.  
This would help the general public to easily access information about certified MAC 
service shops when needed. 

 
MAC Inspection Campaign 
31. PMU in close collaboration with the Department of Land Transport (DLT) launched 

“MAC Inspection Campaign” in Bangkok during Songkran (Thai New Year) Festival 
during April 2005, in the North region (Chiangmai) and in the Northeast region 
(Mahasarakham) during July 2005, and in Bangkok during December 2005.  Information 
with regards to MAC inspection requirements and effects of contaminated and improper 
refrigerant through a pamphlet that was disseminated to owners of vehicles during these 
campaigns. 

 
Contaminated Refrigerant 
32. To focus on the issue of contaminated refrigerant in MAC system in 2005, PMU 

undertook a number of different measures to ensure that importance on the use of 
refrigerant were brought to attention to general public and technicians of service shops.  
The information included (i) impacts of using contaminated refrigerant, (ii) impacts of 
using improper refrigerants in MAC systems, in particular the use of CFC-12 in non-CFC 
MAC system, (iii) the need and advantage to retrofit CFC-12 MAC system to HFC-134a 
MAC system, and (iv) safety aspects of MAC service. 

 
33. Information dissemination was made through radios, newspapers, journals, magazines, 

bus and public vehicle (tuk-tuk) advertisements.  In addition, information was 
disseminated to certified MAC service shops through certification of MAC service 
technician workshops and newsletters, which was sent to certified MAC service shops on 
the quarterly basis. 

 
Certification of MAC Service Technicians 
34. Announcement of series of certification workshops in Phase 2 (continued from 2004 to 

March 2005) and in Phase 3 (December 2005-January 2006) were made in 2005 to invite 
MAC service shops to come forward and participate in the program through newspapers, 
radios, magazines and brochures.  For certified MAC service shops, a banner was 
ditributed to each certified MAC service shop to attract car owners to have their MAC 
system serviced.  Quarterly newsletters were also sent to these certified MAC service 
shops in order to inform current situation of MAC service sector including any other 
information useful for MAC service shops.  In addition, stickers containing information 
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with regard to refrigerant type, name of MAC service shop serviced, and last date 
serviced has been already produced. 

 
Policy Dissemination  
35. The two legal frameworks with regard to (i) ban on the use of CFCs and 1,1,1-TCA in 

manufacturing sector in 2005 and (ii) annual inspection of refrigerant in MAC systems 
has been continually disseminated to the public through radios, newspapers, journals, and 
magazines.  This also included the Government’s policy to phaseout CFCs, 1,1,1-TCA, 
and CTC by 2010.  MAC service shops were also informed of inspection requirement 
during workshops of certification of MAC service technicians and through quarterly 
newsletters as well.  In addition, regulation issued by FDA to banning of CFC MDI 
containing Salbutamol, Futicasone and Sodium Gromoglycate from December 31, 2005 
has also been disseminated to importers of CFC MDI, hospitals, and PMU website. 

 
CTC Used in Laboratory Survey 
36. PMU has also launched advertisements on major newspapers to identify the remaining 

use of CTC in laboratories throughout the country.  In addition, a number of 
questionnaires were also sent to known laboratories for the same proposes.  Information 
obtained from laboratories would be aggregated as preliminary information to develop 
database of CTC used in laboratories in Thailand.  

 
Investment activities 
37. With regards to investment-related activities in the manufacturing sector, PMU provided 

technical assistance to foam and solvent enterprises to prepare project proposals aimed at 
seeking financial assistance from DIW.  PMU also assisted enterprises that required 
information on specific alternative technologies.  PMU was also responsible for 
verification of supporting documentation provided by beneficiary enterprises and for 
undertaking site visits prior to approval of project proposals submitted by the companies.  
In addition, PMU also undertook site visits to verify completion of equipment 
commissioning, of conversion, and to witness disposal of baseline equipment prior 
approval of the PCRs.  An update of the progress of implementation of each sub-sector of 
the NCFCP is described in the “Industry Action” section, above. 

 
38. With regard to MAC service sector, PMU was responsible for controlling and monitoring 

work done by the Group Coordinators (GCs), who were appointed to facilitate provision 
of equipment to certified MAC service shops through voucher scheme.  This included 
issuance of vouchers, inspection of MAC service shops’ site and equipment delivery, 
voucher delivery to and voucher collection from certified MAC serviced shops, follow-up 
on the use of equipment.  An update of the progress of implementation of Mac service 
sector is described in the “Train-the-Trainer Program and Certification of MAC Service 
Technicians” section, below. 

 
Policy activities 
39. On policy-related activities, the PMU played a vital role in facilitating enforcement of 

regulation of: 1) mandatory MAC inspections; and 2) ban on the use of CFCs and 1,1,1-
TCA in the manufacturing sector.  In relation to the MAC inspection, the Cabinet has 
approved an amendment of the Ministerial Decree of the Transportation Act B.E. 2522 
and of the Vehicle Act B.E. 2522 to include inspection of refrigerant in MAC system as a 
part of the annual inspection to be enforced by DLT.  The Ministry of Transportation has 
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already signed amendment of the Transportation Act B.E. 2522 and of the Vehicle Act 
B.E. 2522 and have been effective since January 2005. 

 
40. With regards to the regulation to ban the use of CFCs and 1,1,1-TCA in the 

manufacturing sector, Cabinet approved the legal framework proposed by the Ministry of 
Industry in December 2004 to ban the use of CFCs and 1,1,1-TCA in the manufacturing 
sector.  The Ministerial Notification of the Factory Act B.E 2535 to ban the use of CFCs 
and 1,1,1-TCA in the manufacturing sector was signed by the Minster of Industry in July 
2005 and publicized in the Royal Gazette in September 2005.  To date, this Ministerial 
Notification is effective and enforced by DIW.  

 
41. DIW has coordinated with the Department of Foreign Trade (DFT) of the Ministry of 

Commerce to prohibit import of CFC-based refrigerators.  The Cabinet has already 
approved a legal framework proposed by the Ministry of Commerce in February 2005.  
The draft Ministry of Commerce Notification has been sent to the Office of the Council 
of State for final review prior to signature.  As of December 2005, the Notification to 
prohibit imports of CFC-based refrigerators has been finalized by DIW, DFT, the 
Customs Department, and the Office of the Council of State. 

 
42. DIW has coordinated with FDA to announce lifting off registration of CFC-MDI 

containing Salbutamol, Futicasone and Sodium Gromoglycate in a total of 13 products 
from December 31, 2005.  Therefore these mentioned CFC-MDIs were not able to be 
imported after December 31, 2005 but still can be sold in the market until their stocks are 
exhausted. 

 
C.2 MDI  
43. The third task of CFC-MDI phaseout strategic assignment was to disseminate the 

outcome of the first and second task to medical professionals, and patients through 
symposium, conferences, and group meetings.  This dissemination was to general public 
through different media.  Implementation of the third task was undertaken during 
December 2004 to May 2005.  The third task report was submitted on May 27, 2005.  
This dissemination was to stimulate public awareness for National CFC-MDI phase-out 
plan.  The final report of MDI phaseout strategy was submitted on July 31, 2005.  With 
regard to an Ad-Hoc working group, FDA had appointed the Ad Hoc working group on 
March 10, 2005 to carry out the strategic plan for phasing out of CFC-MDI in Thailand.  
This committee composed of all stakeholders including PMU representative.  

 
44. On August 30, 2005 DIW and FDA had co-announced a press conference on prohibiting 

importation of Salbutamol CFC-MDI at the end of 2005 and on findings from the study 
that it would not have any effect to patient using this drug.  On December 16, 2005 FDA 
announced lifting off registration of CFC-MDI containing Salbutamol, Futicasone and 
Sodium Gromoglycate in a total of 13 products from December 31, 2005.  Therefore 
these mentioned CFC-MDIs were not able to be imported after December 31, 2005 but 
still can be sold in the market until their stocks are exhausted. 

 
C.3 Textile and Garment Industry 
45. The Thailand Textile Institute (THTI) has worked closely with Department of Labour 

Protection and Welfare, National Institute for the improvement of Working Conditions 
and Environment, Ministry of Labour, and Department of Health, Ministry of Public 
Health, and Department of Industrial Works, Ministry of Industry, and Faculty of 
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Medicine, Mahidol University to develop an exposure limit for 1,1,2 trichloroethylene.  
Three meetings were organized to finalize the exposure limit of 1,1,2-trichloroethylene, 
which were reached on May 23, 2005.   

 
46. THTI’s expert developed specifications of a ventilation equipment to be distributed under 

the program.  To ensure efficiency of ventilation equipment, THTI has developed four 
prototypes of ventilation system, which were installed at four garment and textile 
factories, for evaluation during April to May 2005.  Information obtained from installing 
the prototypes has been used to finalize specification of ventilation equipment. 

 
47. With regard to selection of qualified suppliers, THTI carried out the first supplier 

selection in June 2005 and could not select supplier due to the fact that previous standard 
price of ventilation system were below proposed price from suppliers.  Given the above, 
THTI had requested TMB, PMU, and the World Bank to elevate the original standard 
price.  Based on information obtained from ventilation system designer, the new standard 
price of ventilation equipment was set at 26,900 Baht and has been approved by the Bank.  
After the Bank endorsement on new standard price, the second supplier selection was 
started on November 1, 2005.  As one of the selection criteria, total of eighteen 
ventilation equipment have been manufactured and installed at 18 demonstration factories 
by potential suppliers to evaluate performance of ventilation equipment.  THTI has 
completed selection of qualified suppliers on December 27, 2005.  List of qualified 
suppliers, template and value of voucher and procedure of distribution and monitoring of 
the voucher are available.. 

 
48. During 2005, THTI had distributed four editions of newsletters (April-May 2005, June-

July 2005, August-September 2005, and October-December 2005) to disseminate 
program to invite garment and textile industries to come forward. 

 
49. In addition, THTI has submitted the first progress report to TMB and PMU, which had 

considered the report and accepted on December 2, 2005.  During 2005, THTI has 
prepared database of 1,700 factories.  Database of 1,700 factories are included as part of 
the first progress report. 

 
C.4 Mandatory Requirement for MAC Inspection 
50. MAC inspection manual describing inspection procedures, procedures how to operate and 

maintenance RI has been finalized in January 2005.  The final MAC inspection manual 
also contained pictures indicating positions of service valve, which will be connected to 
RI, to facilitate inspection performed by technicians of inspection stations. 

 
51. The final draft specification of RIs was completed since December 2004, there were some 

changes of specification that would be procured for vehicle inspection stations.  During 
January-August 2005, DIW and DLT had a number of meetings to settle on final 
specification of RI under the program and minimum purity level of refrigerant.  In 
addition to using information from testing & trials of ten units of RIs procured in 2004, a 
number of standards related to RIs and refrigerant were searched and used as a reference 
to determine specifications of RIs and to determine minimum purity level of refrigerant 
that will pass the inspection.  From acquired information, the following criteria for MAC 
inspection were established. 

 Refrigerant in inspected MAC system must be the same type as that designed for 
MAC system; 
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 Inspected MAC system must not use CFC-12 or hydrocarbon as refrigerant; 

 Total level of any other chemical in inspected refrigerant shall not be more than 2% 
by weight (refrigerant shall be 98% purity by weight); 

 Regulation applies to all MAC-equipped vehicles that register with DLT since 
effective date of the regulation.  

 
52. Soon after completion of these tasks in August, procurement of RIs for inspection stations 

owned by DLT was initiated.  Procurement of RIs for inspection stations owned by DLT 
has been carried out through national competitive bidding process starting from 
September 2005.  However, an evaluation committee comprising representatives from 
DIW and DLT could not evaluate bidding document because of incompetence of 
submitted document.  Therefore, procurement process had to be cancelled in early 
November 2005.  Given the above, new procurement through the national competitive 
bidding process was undertaken immediately in November 2005.  In line with the 
procurement schedule, it is expected that commissioning of RIs to inspection stations of 
DLT will be completed by end of March 2006. 

 
53. To date, DLT has used existing refrigerant identifiers to operate MAC inspection for its 

inspection stations located in Headquarter and Branch Office in Bangkok. 
 
54. With regards to RIs to be distributed to private vehicle inspection stations, DLT has 

identified potential vehicle inspection stations that will participate in the project.  
Procurement of RIs to these private inspection stations through voucher scheme will be 
carried out in early 2006.  Delay in distribution of RIs to inspection stations will not 
affect to implementation of MAC inspection requirement and will not affect enforcement 
of regulations given that the mandate of the private inspection station is to inspect 
passenger cars that are more than seven years old.  Vehicles that must have their annual 
inspection at these private inspection stations in 2006 are those registered before 1999, 
which are not covered by the regulation.  Even though these vehicles will not covered by 
the regulation, private inspection stations are still required to use this instrument to 
inspect MAC system during annual inspection to increase awareness of owners on 
contaminated and improper refrigerant, which could lead to reduction of CFCs used in 
MAC sector.  Distribution of RIs to private inspection stations is considered necessary for 
the success of sustainable phaseout of CFCs. 

 
C.5 Train-the-Trainer Program and Certification of MAC Service Technicians 
55. PMU in close collaboration with DSD continued organizing 17 workshops for 

certification of MAC service technicians during January – March 2005.  There were 
approximately 1,000 service technicians from 730 MAC service shops certified during 
this period.  Therefore, as of March 2005, the total number of technicians and MAC 
service shops certified under Phase 1 (February-July 2004) and Phase 2 (November 2004-
March 2005) of the workshops is 3,589 technicians and 2,547 MAC service shops, 
respectively. 

 
56. After completion of workshops for certification of MAC service technicians in Phase 2, 

PMU in collaboration with DSD organized a follow-up workshop in July 2005 to evaluate 
achievements, to identify difficulties encountered and to develop solutions to address 
these problems.  A tentative training schedule for Phase 3 was discussed and reached 
during this follow-up workshop.  Training schedule for Phase 3 was carried out from 



 - 13 -

December 2005 to January 2006.  There will be 15 workshops for certification of MAC 
service technicians to meet original target of 2,750 MAC service shops to be trained and 
receive financial subsidy as stipulated in the project document. 

 
57. With regards to the Group Coordinator (GC) who was assigned to facilitate provision of 

equipment through the voucher scheme, three GCs were appointed through the selection 
process and contract signing between the GCs and the financial intermediary was made in 
March 2005.  After signing the contracts, the GCs started their assignment, which 
consisted of: i) verification of supporting documents; ii) field inspection of MAC service 
shops sites and distribution of vouchers; iii) instruction on the use of vouchers; iv) 
collection of vouchers; v) field inspection of equipment delivery; vi) follow-up and 
monitoring use of equipment; and vii) facilitate disbursement of vouchers.   

 
58. As of December 2005, about 2,073 vouchers for provision of MAC service equipment 

were distributed to certified MAC service shops whose technicians passed certification 
workshops under Phase 1 and Phase 2.  However, there were about 169 certified MAC 
service shops not receiving voucher for this instrument as they failed to submit some 
necessary document needed for verification and make transaction, while there were about 
305 certified MAC service shops do not pass inspection carried out by GCs.  Table 2 
below summarized implementation progress of certification workshops and provision of 
equipment through voucher scheme of MAC service sector. 

 
Table 2: Implementation Progress of MAC Service Sector 

 
Voucher Distribution Status 

Phase 
No. of 

Training 
Workshops 

No. of 
Certified 

Technicians 

No. of 
Certified 

MAC Service 
Shops  

No. of MAC 
Shops Already 

Received 
Voucher 

No. of MAC 
Service Shops 

NOT YET 
Received 
Voucher 

No. of MAC 
Service 

Shops NOT 
Qualified 

1.    Certification of MAC 
Service Technicians 
Phase 1 

(February-July 2004) 

36 1,805 1,195 990 100 105 

1. Certification of MAC 
Service Technicians 
Phase 2  

(November 2004 –
March 2005) 

32 1,784 1,352 1,083 69 200 

Total 68 3,589 2,547 2,073 169 305 
 
59. With regards to the provision of 635 recovery/recycling (R&R) machines through the 

voucher scheme, PMU has had difficulties in securing documentation from service shops 
that support the minimum consumption level required for eligibility (e.g. 80 kg/month of 
CFC-12).  This documentation can be in the form of invoices, receipts of purchase of 
refrigerant, or delivery bills etc. that show the minimum monthly consumption.  This is 
due to the nature of service shops, which are typically very small enterprises for which 
submission of any other documentation related to their expenses or incomes to 
government agencies is perceived as jeopardizing.  In addition, contaminated refrigerants, 
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which interrupt operation of recovery/recycling machines, are another factor that may be 
reducing the incentive of MAC service shops to invest on R&R machines.  
Approximately 100 MAC service shops have submitted the necessary supporting 
documents, while the remaining MAC service shops failed to submit documentation.  
This number (100) is not considered adequate for issuance of vouchers on a lot basis.   
The project would not benefit from economies of scale given this relatively low number 
of R&R machines, and the estimated costs of the machines and of their distribution would 
increase relative to the originally estimated values. 

 
60. The PMU is addressing the issue of distribution of the recovery/recycling machines, and 

working towards measures to increase participation of service shops in the program.  The 
issue was raised during the follow-up MAC workshop and considerable feedback was 
obtained from participants.  It was agreed at that meeting that training centers of DSD 
would assist PMU in coordinating with MAC service shops to clarify queries and in 
collecting supporting document as required.  In addition, an option to increase level of 
subsidy to increase incentive for MAC service shops to remove barrier of not investing on 
this machine was also discussed in the workshop and is being considered by the PMU, as 
will be indicated in later sections of this AWP. 

 
61. As indicated in the 2005 AWP, PMU has additionally allocated savings of $US 58,724 

from the manufacturing sector to the service sector to cover cost of launching certification 
of MAC service technician workshops in 2005.  Having included the first allocation of 
$US 72,343 transferred in 2004, total saving transferred from manufacturing sector to 
cover cost of launching certification of MAC service technician workshops is $US 
131,067.  

 
62. With regards to procurement of equipment, 62 sets of MAC service equipment and 29 

recovery/ recycling/recharge machines have been delivered and commissioned to training 
institutes and centers of DSD since August 2005.  For procurement of 31 units of RIs to 
DSD, a proposal to grant approval for duty exemption was in the process of consideration 
and approval by the Cabinet.  Therefore, procurement of 31 RIs to DSD was postponed to 
2006.    

 
63. In addition, workshops for certification of MAC service technicians in Phase 3 were 

launched from December 2005-January 2006.  As of December 2005, 7 of the 15 
workshops had been already organized by DSD.  

 
C.6 Customs Training 
64. A press conference between DIW and the Customs Department on their corporation and 

officially handed over 60 RIs to the Customs Department was commenced on January 27, 
2005.  The Customs Training Center, Customs Department had launched the first customs 
training in February 2005.  This customs training workshop was in series throughout 
2005 by Customs Training Center in order to train respective customs officers working in 
major ports/entry points across the country.  In the training activities, PMU staff and DIW 
official were invited to give lectures in these training.  There were five training sessions 
in 2005 and about 700 officials were trained.  Refrigerant Identifiers have been already 
distributed to customs stations in major ports/entry points across the country.  Additional 
800 copies of Customs training manuals have been produced and delivered to the 
Customs Department.  
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C.7 Procurement of Refrigerant Identifiers to Other Government Agencies 
 
65. As reported in the 2005 AWP, PMU planned to procure approximately 16 units of RIs to 

other related government agencies to address problem of contaminated refrigerant, which 
has become widespread in Thailand.  These government agencies are the Ministry of 
Commerce, the Excise Department, the Office of the Consumer Protection Board, and 
DIW.  Funding for procuring these additional refrigerant identifiers were allocated from 
two sources: 1) the PMU used savings from activities in the Customs Training Program to 
finance procurement of refrigerant identifiers for the Excise Department; and 2) the PMU 
utilized funding savings from the manufacturing sector to procure RI for other agencies.  
Except RIs for the Excise Department, which were acquired from the Customs Training 
Program Budget, PMU has allocated saving of $US 29,474 from manufacturing sector to 
cover the cost of procuring additional RIs to other government agencies (the Ministry of 
Commerce, the Office of the Consumer Protection Board, and DIW). 

 
66. From the discussion with these related government agencies, the total need for RIs has 

been changed from 16 RI units to 18 RI units.  However, no more allocation is requested 
for procurement of additional RIs from the previous plan.  However, procurement of 
these RIs could not be carried out in 2005 as a proposal to grant approval for duty 
exemption for these RIs was in the process of consideration and approval by the Cabinet.  
Therefore, procurement of these RIs was postponed to 2006.    

 
67. The status of the technical assistance activities is summarized in Table 3, below. 



Table 3. Summary of Technical Assistance Activities Carried Out in CY05 
 

  

No. Proposed Activity Objective Target Group Impact Status 

 Project Management Unit 

1 Public Awareness Activities PMU conducted a number of activities to disseminate information on 
the NCFCP.  Main activities included press conferences with the 
Customs Department, FDA, voucher hand-on ceremony with DSD, 
MAC Inspection Campaign with DLT.  Website of PMU and database 
of certified MAC service shops has been already updated and is 
functional.  Information related to the Government’s policy to ban the 
use of CFCs and 1,1,1-TCA in manufacturing sector and to include 
MAC inspection as part of annual inspection, contamination refrigerant 
were also disseminated through newspapers, radio programs, 
magazines, brochures, bus and tuk-tuk advertisement, newsletters, and 
during workshops for certification of MAC service technicians.  
Pamphlets describing contaminated refrigerants and use of improper 
refrigerant with MAC systems were also distributed to car owners.  In 
addition, PMU also participated in the 2005 International Ozone Day 
Celebration.  

2 Investment Activities  

To provide 
Government 

with necessary 
support to 

carry out all 
activities 
proposed 
under the 
NCFCP 

DIW  

Strengthen 
capacity of 

Government 
to carry out 
the NCFCP 

to ensure 
timely and 
effective 

preparation 
and 

execution of 
the project 
activities 

PMU provided technical assistance to foam and solvent enterprises to 
prepare project proposals to seek financial assistance from DIW and 
verify supporting documentation provided by beneficiary enterprises. 
PMU also undertook site visits prior to approval of project proposals 
and before closure of the project to witness completion of 
commissioning and to witness disposal of baseline equipment.  For 
MAC service sector, PMU was responsible for controlling and 
monitoring implementation of voucher scheme through the GCs.  This 
included issuance of vouchers, inspection of MAC service shops’ site 
and equipment delivery, voucher delivery to and voucher collection 
from certified MAC serviced shops, follow-up on the use of 
equipment. 
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No. Proposed Activity Objective Target Group Impact Status 

3 Coordinate with Other Agencies 
Responsible for Policy 
Activities 

   In relation to the MAC inspection program, the Ministry of 
Transportation has already signed amendment of the Transportation 
Act B.E. 2522 and of the Vehicle Act B.E. 2522 and have been 
effective since January 2005. 

The Ministerial Notification of the Factory Act B.E 2535 to ban the 
use of CFCs and 1,1,1-TCA in the manufacturing sector was signed by 
the Minster of Industry in July 2005 and publicized in the Royal 
Gazette in September 2005.  To date, this Ministerial Notification has 
been effective and entered into forced by DIW.  

The Cabinet has already approved a legal framework proposed by the 
Ministry of Commerce to prohibit import of CFC-based refrigerators 
in February 2005.  The Notification to prohibit import of CFC-based 
refrigerators has been finalized since December 2005. 

FDA announced lifting off registration of CFC-MDI containing 
Salbutamol, Futicasone and Sodium Gromoglycate in a total of 13 
products from December 31, 2005.  

 Technical Assistance for MDI Sector 

1 Dissemination of Finding from 
Data Collection and MDI 
Phaseout Strategy To increase 

awareness on 
CFC MDI 
transition 

plan 

Pharmaceutical 
Association, 

Doctors, MDI 
Importers, and 

Patients 

To promote 
the use of 
non-CFC 

MDI 

The third task to disseminate the outcome of the first and second task 
to key stakeholders was completed in May 2005.  FDA had appointed 
the Ad Hoc working group on March 10, 2005 to carry out the 
strategic plan for phasing out of CFC-MDI in Thailand.  

 

DIW and FDA had co-announced a press conference on CFC MDI 
Phaseout Strategy in August 2005.  FDA also announced lifting off 
registration of CFC-MDI containing Salbutamol, Futicasone and 
Sodium Gromoglycate in a total of 13 products from December 31, 2005.   
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No. Proposed Activity Objective Target Group Impact Status 
 Textile and Garment Industry 

1 Implementation of Technical 
Assistance and Investment 
Activities 

To develop 
local exposure 

limits and 
proper 

ventilation 
systems, to 
carry out 

information 
dissemination 

and to facilitate 
the conversion 

1,000 - 1,400 
Garment and 

Textile 
factories 

Reduction of 
1,1,1-TCA in 
Textile and 

Garment 
Industry 

Exposure limit of 1,1,2-trichloroethylene has been established in close 
coordination with key stakeholders.  Specification of ventilation 
equipment has been developed.  Four prototypes have been installed at 
4 garment and textile factories for improvement of final specification. 

THTI carried out the first supplier selection in June 2005 and could not 
select supplier due to the fact that previous standard price of 
ventilation system was below proposed price from suppliers.  A new 
process for selection of suppliers was initiated and completed in 
December 2005.  Distribution of voucher will be carried out in 2006.   

 Mandatory Requirement for MAC Inspection 

1 Development of Inspection 
Manual and Procurement of 
Refrigerant Identifiers 

To prevent 
HFC MAC 
system from 

being reverse-
retrofitted to 

CFC-12 

DLT’s vehicle 
inspection 

stations and 
private vehicle 

inspection 
stations 

Reduction of 
CFC-12 

consumption 
in MAC 
service 

sector and 
increase 

awareness of 
vehicle’s 
owners 

MAC inspection manual has been finalized in January 2005.  There 
were some changes of specification so DIW and DLT had a number of 
meetings to settle on final specification of RI and minimum purity 
level of refrigerant that will pass the inspection.  All issues were 
solved in August 2005, and procurement of RIs was initiated 
immediately in September 2005. However, procurement process had to 
be cancelled in early November 2005 due to incompetence of bidding 
document submitted by all bidders.  New procurement was undertaken 
immediately in November 2005 and commissioning of RIs to 
inspection stations of DLT will be completed by end of March 2006.    

With regard to RIs to be distributed to private vehicle inspection 
stations, DLT has identified potential vehicle inspection stations that 
will be participated in the project.  Procurement of RIs to these private 
inspection stations through voucher scheme would be carried out in 
early 2006.  

 Train-the-Trainer Program and Certification of MAC Service Technicians 
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No. Proposed Activity Objective Target Group Impact Status 

1 Train-the-Trainer Program 62 sets of MAC service equipment and 29 recovery/ recycling/recharge 
machines have been delivered and commissioned to training institutes 
and centers of DSD since August 2005.   

For procurement of 31 units of RIs to DSD, a proposal to grant 
approval for duty exemption was in the process of consideration and 
approval by the Cabinet.  Therefore, procurement of 31 RIs to DSD 
was postponed to 2006. 

2 Certification of MAC Service 
Technicians Increase 

technical 
capacity of 

MAC Service 
shops 

Authorized 
Training 

centers and 
MAC service 

shops 

Reduction of 
CFC-12 

consumption 
in MAC 

service from 
repairing 

MAC 
system 

properly  

17 workshops for certification of MAC service technicians have been 
organized during January – March 2005.  The second follow-up 
workshop with DSD was organized in July 2005 to evaluate 
achievements, to identify difficulties encountered and to develop 
solutions to address these problems.  3,589 service technicians from 
2,547 MAC service shops were trained and certified during Phase 1 
and Phase 2.   

15 workshops for certification of MAC service technicians in Phase 3 
were scheduled starting from December 2005.  As of December 2005, 
7 of which have been already organized by DSD.  

3 GCs has been appointed through the selection process and contract 
signing between the GCs and the financial intermediary was made in 
March 2005.  As of December 2005, about 2,073 vouchers for 
provision of MAC service equipment were hand-on to certified MAC 
service shops.    

 Customs Training Program     

1 Train-the-Trainer Program Build technical 
capacity of 

custom officials 
to inspect the 

import 

Customs 
Officials 

Strengthen 
effectiveness 

of import 
control 

system of 

A press conference between DIW and the Customs Department on 
their corporation and officially handed over 60 RIs to the Customs 
Department was commenced on January 27, 2005.  Refrigerant 
Identifiers have been already distributed to customs stations in major 
ports/entry points across the country.   
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No. Proposed Activity Objective Target Group Impact Status 

2 Training Curriculum chemicals  CFC The Customs Training Center, Customs Department had launched the 
first customs training in February 2005.  There were five training 
sessions in 2005 and about 700 officials were trained. Additional 800 
copies of Customs training manuals have been produced and delivered 
to the Customs Department.  

 Procurement of Refrigerant Identifiers to Other Government Agencies 

1 Procurement of Refrigerant 
Identifiers To address 

problem of 
contaminated 

refrigerant and 
monitoring use 

of 
contaminated 

refrigerant 

Ministry of 
Commerce, the 

Excise 
Department, the 

Office of the 
Consumer 
Protection 
Board, and 

DIW 

Help 
preventing 
misuse of 
refrigerant 

The total need for RIs has been changed from 16 to 18 RI units.  No 
more allocation is requested for procurement of additional RIs from the 
previous plan.  However, procurement of these RIs could not be carried 
out in 2005 as a proposal to grant approval for duty exemption for these 
RIs was in the process of consideration and approval by the Cabinet.  
Therefore, procurement of these RIs was postponed to 2006.    

 

 
 



D. Summary of Government Actions Taken 
 
68. DIW issued import quotas for CFC-11 and CFC-12 to importers of these chemicals.  The 

amount of quota for CFC-11 and CFC-12 issued in 2005 was within the amount 
stipulated by DIW for the period of 2002 – 2010.  There were no import licenses granted 
to importers for CFC-113, CFC-114, and CFC-115, 1,1,1-TCA and CTC in 2005.   

 
69. The Ministerial Notification of the Factory Act B.E 2535 to ban the use of CFCs and 

1,1,1-TCA in the manufacturing sector was signed by the Minster of Industry in July 
2005 and publicized in the Royal Gazette in September 2005.  The Ministerial 
Notification to ban the use of CFCs and 1,1,1-TCA in manufacturing sector has been 
circulated to the Factory Control and Inspection Bureaus for enforcement and importers 
for acknowledgement.  In addition, the Ministerial Notification was also disseminated to 
the public through radio programs, newspapers, and website.  This also included the 
Government’s policy to phaseout CFCs, 1,1,1-TCA, and CTC by 2010. 

 
70. The Ministry of Transportation has already signed amendment of the Transportation Act 

B.E. 2522 and of the Vehicle Act B.E. 2522 to include an inspection of refrigerant in 
MAC systems as part of the annual vehicle inspection to be enforced by the Department 
of Land Transport (DLT) and have been effective since January 2005.   

 
71. DIW has coordinated with the Department of Foreign Trade (DFT), Ministry of 

Commerce to prohibit import of CFC-based refrigerators.  The Cabinet has already 
approved a legal framework proposed by the Ministry of Commerce in February 2005.  
The draft Ministry of Commerce Notification has been sent to the Office of the Council 
of State for final review prior to signature.  As of December 2005, the Notification to 
prohibit import of CFC-based refrigerators has been finalized by DIW, DFT, the Customs 
Department, and the Office of the Council of State. 

 
72. The Food and Drug Administration (FDA) has announced lifting off registration of CFC-

MDI containing Salbutamol, Futicasone and Sodium Gromoglycate in a total of 13 
products from December 31, 2005.  Therefore these mentioned CFC-MDIs were not able 
to be imported after December 31, 2005 but still can be sold in the market until their 
stocks are exhausted. 

 
73. DIW developed a verification protocol for verifying the amount of CFCs and other 

chemicals covered by the National CFC Phase-out Plan Agreement.  The verification 
protocol was designed on a basis of the established national accounting practice.  The 
verification report for 2004 import of CFCs, 1,1,1-TCA and CTC was submitted to the 
Executive Committee at its 48th Meeting.  The report confirmed that Thailand met all 
targets for 2004. 

 
74. Database of all certified MAC service shops whose technicians undergone training from 

DSD has been developed and is functional.  Information contained in database included 
names of MAC service shops, address of MAC service shops, telephone number and fax 
number.  The database also facilitates users to search list of certified MAC service shops 
by name, street, sub-district, district, province etc.  This would help general public to 
easily access to information of certified MAC service shops when needed. 

 
75. Key activities for the Government actions in 2005 are summarized in Table 4, below: 



 - 22 -

 
Table 4- Key Government actions in 2005 

 

NO. POLICY/ACTIVITY 
PLANNED 

EXPECTED 
SCHEDULE OF 

IMPLEMENTATION 
STATUS 

1. Control import quota for 
CY2005 

January-December 
2005 

Total quota for CFC-11 and CFC-
12 issued to importers and 
preliminary information indicates 
that the total amount of CFCs, 
1,1,1-TCA and CTC was within 
the respective targets stipulated in 
the Agreement.  

2. Verification of CFCs, 1,1,1-
TCA, and CTC consumption 
for CY 2004 

July-November 2005 Completed and will be submitted 
as a part of this Annual Program. 

3. Ban on the use of CFCs and 
1,1,1-TCA in manufacturing 
sector1 

January-December 
2005 

The Ministerial Notification of the 
Factory Act B.E 2535 to ban the 
use of CFCs and 1,1,1-TCA in the 
manufacturing sector was signed 
and publicized in the Royal 
Gazette.  This regulation has entered 
into force and has been 
disseminated to the Factory Control 
and Inspection Bureaus, importers 
and the public (through radio 
programs, newspapers, and 
website). 

4. Announcement of MAC 
Inspection Program1 

 

January-December 
2005 

The amendment of the Transportation 
Act B.E. 2522 and of the Vehicle 
Act B.E. 2522 to include an 
inspection of refrigerant in MAC 
systems as part of the annual 
vehicle inspection was signed and 
publicized in the Royal Gazette.  
This regulation has entered into 
force and has been disseminated 
to public through radio programs, 
magazines, journals, newspapers, 
and website.  This regulation has 
also been disseminated to 
vehicle owners during MAC 
inspection campaign and to MAC 
service shops during workshops 

                                            
1 2004 Performance Target 



 - 23 -

NO. POLICY/ACTIVITY 
PLANNED 

EXPECTED 
SCHEDULE OF 

IMPLEMENTATION 
STATUS 

for certification of MAC service 
technicians.  

5. Database of trained 
technicians in the MAC 
sector2 

June-November 2005 Database of certified service 
technicians was developed and is 
functional. The database facilitates 
users to search list of certified 
MAC service shops by name, street, 
sub-district, district, province etc. 

6. Annual MAC inspection 
requirement is operational2 

January – December 
2005 

DLT has used existing refrigerant 
identifiers to operate MAC 
inspection for its inspection 
stations located in Headquarter 
and Branch Office in Bangkok in 
2005.  In addition, DLT also have 
MAC inspection campaign during 
the year of 2005 as mentioned 
above. 

7. Public Awareness Activities January-December 
2005 

See Part C above 

8. Follow-up and Monitoring 
completed sub-projects   

January-December 
2005 

Completed 

9. International Ozone Day 
Ceremony 

15-16 September 2005 Completed 

                                            
2 2005 Performance Target 



E. 2005 Budget and Financial Performance 
 

Table 5- 2005 Budget 
 

Original Funding Approved )SU$(  Revised Budget )SU$(  Funding Disbursed )SU$(  

Cumulative 
Funding 

Approved 
as of 

December 
2004 

Funding 
Approved in 

CY 2005  

Cumulative 
Funding 

Approved 
as of 

December 
2005 

Proposed 
Reallocatio

n of 
Funding in 

CY 2005 
from  /to1  

Cumulative 
Revised 
Funding 

Approved 
as of 

December 
2005 

Cumulative 
Expenditure 
Disbursed as 
of December 

2004 

Actual 
Expenditure 
Disbursed 

in CY 2005  

Cumulative 
Expenditure 
Disbursed 

as of 
December 

2005 

Obligated 
Expenditure 

in CY 
2005)SU$(2  

 Description 

)1(  )2(  )3(  )4(  )5(  )6(  )7(  )8(  )9(  
1 Investment Projects - Aerosols 102,960 0 102,960 0 102,960 0 0 0 0 
2 TA for MDIs 57,200 0 57,200 0 57,200 12,491 37,365 49,855 0 
3 Investment Projects - CFC-113 805,154 0 805,154 0 805,154 0 260,443 260,443 0 
4 Investment Projects - 1,1,1-

TCA and CTC 
181,000 0 181,000 0 181,000 0 101,040 101,040 58,982 

5 TA for contact cleaners3 23,100 0 23,100 0 23,100 0 0  0 0 
6 Garment and Textile Industry 1,026,066 0 1,026,066 0 1,026,066 17,870 56,121 73,991 952,075 
7 Investment Projects - Foam 3,247,503 0 3,247,503 -88,197  3,159,306 38,923 342,232 381,155 1,623,476 
8 MAC Inspection Requirement 1,237,500 0 1,237,500 0 1,237,500 16,258 2,272 18,530 1,218,970 
9 Train-the-Trainer - MAC 319,000 0 319,000 0 319,000 30,878 171,181 202,059 54,250 
10 Certification of MAC Service 

Technicians Workshops 
72,343 0 72,343 58,724 131,067 35,691 34,057 69,747 17,119 

11 Financial Subsidy for 
Purchasing MAC Servicing 
Equipment and Group 
Coordinator Fee 

2,170,000 770,000 2,940,000 0 2,940,000 0 655,541 655,541 2,284,459 

12 Financial Subsidy for 
Purchasing MAC R&R 
Machines 

514,800 180,400 695,200 0 695,200 0 0 0 695,200 
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Original Funding Approved )SU$(  Revised Budget )SU$(  Funding Disbursed )SU$(  

Cumulative 
Funding 

Approved 
as of 

December 
2004 

Funding 
Approved in 

CY 2005  

Cumulative 
Funding 

Approved 
as of 

December 
2005 

Proposed 
Reallocatio

n of 
Funding in 

CY 2005 
from  /to1  

Cumulative 
Revised 
Funding 

Approved 
as of 

December 
2005 

Cumulative 
Expenditure 
Disbursed as 
of December 

2004 

Actual 
Expenditure 
Disbursed 

in CY 2005  

Cumulative 
Expenditure 
Disbursed 

as of 
December 

2005 

Obligated 
Expenditure 

in CY 
2005)SU$(2  

 Description 

)1(  )2(  )3(  )4(  )5(  )6(  )7(  )8(  )9(  
13 Project Management Unit 1,140,000 200,000 1,340,000 0 1,340,000 544,317 392,740 937,057 402,943 
14 Custom Training 165,000 0 165,000 0 165,000 32,352 106,483 138,835 10,500 
15 Refrigeration Train-the-trainer 0 180,000 180,000 0 180,000 0 0 0 0 
16 Procurement of Refrigerant 

Identifiers for Other 
Government Agencies 

0 0 0 29,474 29,474 0 0 0 21,000 

 TOTAL 11,061,626 1,330,400 12,392,026 0 12,392,026 728,779 2,159,475 2,888,254 7,338,973 
 

Remarks: (1) Negative figures shown in column (4) correspond to the amount of funding reallocated to other activity.  Positive figures shown in the same 
column indicate the amount of funding allocated to respective activity 

    (2) Figures shown in column (9) indicate funding already committed that will be disbursed in the future; 

   (3) Activities in 5 were completed as part of activities in 1,2 and 3 in 2005.  Therefore there is no obligated expenditures for this category 
 



Table 6- Cumulative disbursement by approved tranches  
(as per Progress Report) 

 
 

Year of 
AWP 

Amount 
approved 

(US$) 

Amount 
disbursed 
up to Dec. 

2005 
(US$) 

Amount 
committed 

(US$) 

2001 
 

540,000 540,000  

2002 
 

5,194,380 1,347,515 7,338,973

2003 
 

4,011,846 930,991  

2004 
 

1,315,400 69,748  

2005 
 

1,330,400 0  

  
 

12,392,026 2,888,254 7,338,973
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Part II 
2006 Annual Program 

 
F.  Actual consumption in 2005 and target consumption in 2006 
 
Table 7- Actual consumption in 2005 and target consumption in 2006 (in ODP Tonnes) 

 
Indicators Chemicals Preceding Year1 

(2005) 
Year of Plan2 

(2006) Reduction 

CFCs 1,364 1,121 243 
TCA 4.5 4.5 0 

Maximum 
allowable ODS 
imports CTC 1.13 1.13 0 

CFCs 1,002.54    994.71 7.83 
TCA 0 0  0 Import 
CTC 0 0 0 

Production -- -- -- -- 
CFCs 1,002.54 994.71 7.83 
TCA 0 0  0 

Supply 
of ODS 

Total (1) 
CTC 0 0 0 

      
CFCs 0 0 0 
TCA 0 0  0 Manufacturing  
CTC 0 0 0 

Servicing CFCs 1,002.54 994.71 7.83 
Stockpiles -- --- --- --- 

CFCs 1,002.54 994.71 7.83 
TCA 0 0  0 

Demand 
of ODS 

Total (2) 
CTC 0 0 0 

 
 

                                            
1 Actual amount of reported chemicals imported to Thailand in 2005.  However, actual consumption is subjected 
to be verified by an independent auditor. 

2 Target amount of reported chemicals in 2006. 
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G. Industry Action 
 
76. PMU will continue its outreach program to create awareness of the Government’s policy 

to ban the use of CFCs and 1,1,1-TCA in the manufacturing sector, (ii) Government’s 
policy to ban the use of CFCs, 1,1,1-TCA, and CTC by 2010, (iii) the Government’s 
policy to include MAC inspection as part of annual vehicle inspection, and (iv) 
contaminated refrigerant.  PMU will also accelerate implementation of remaining 
investment sub-projects in solvent and foam sectors.  This also includes monitoring and 
follow-up, through appointed coordinators, on provision of MAC service equipment for 
MAC service shops and provision of ventilation equipment to garment and textile 
industries, which are implemented through voucher scheme.  The annual program for 
2006 will continue to build on the progress made up to 2005.   

 
77. With regard to request for procurement of additional RIs to other related government 

agencies, the Ministry of Commerce, the Excise Department, the Office of the Consumer 
Protection Board, and DIW in the 2005 AWP, PMU will continue to carry out 
procurement process soon after securing the Cabinet’s approval for duty exemption of 
these RIs. 

 
Additional Activities Proposed for the National CFCs Phaseout Plan 
 
78. Having implemented the National CFCs Phaseout Plan since 2003, a number of findings 

and experiences have been recognized.  To maximize achievement obtained from 
implementation of this plan, it is proposed that additional activities that have never been 
proposed under the original National CFCs Phaseout Plan be implemented starting from 
2006.  These activities include (i) provision of additional HFC-134a MAC service 
equipment, (ii) refrigerant testing centers, and (iii) preparation of CTC database used in 
laboratories and identification of alternatives for CTC.  Description for each activity is as 
follow: 

 
(I) Provision of Additional HFC-134a MAC Service Equipment 
79. As described in section C.5 “Train-the-Trainer Program and Certification of MAC 

Service Technicians” above, the total number of technicians and MAC service shops 
certified under Phase 1 (February-July 2004) and Phase 2 (November 2004-March 2005) 
of the workshops is 3,589 technicians and 2,547 MAC service shops, respectively.  Of the 
2,547 certified MAC service shops, 2,073 have already received vouchers for provision of 
HFC-134a MAC service equipment.  During December 2005-January 2006, DSD in close 
collaboration with PMU organized 15 workshops for certification of MAC service 
technicians throughout country.  With completion of Phase 3 training, it is expected that 
the total number of MAC service shops eligible to receive financial assistance for 
provision of MAC service equipment reach the estimated 2,750 shops targeted in the 
original project document of the National CFCs Phaseout Plan.  It is important to note 
that the figure of 2,750 shops quoted on the proposal was determined based on partial 
information available at the time of project development, which has subsequently been 
updated and confirmed in the course of project implementation. 

 
80. However, from close collaboration with DSD and from discussion during the two follow-

up workshops, it was fond that a number of additional MAC service shops expressed their 
interest to attend the certification workshops.  To ensure efficiency of workshops, DSD 
has set maximum number of attendance to attend the certification workshops, depending 
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on individual workshop capacity and infrastructure.  Pursuant to the above, a number of 
MAC service shops failed to apply for training.  It was re-confirmed when PMU made 
announcement of workshops for certification of MAC service technicians in Phase 3, 
which is the last Phase under the original plan, DSD informed that a number of MAC 
service shops who was trying to apply for training has failed due to limited quota.   

 
81. Discussion with MAC service shops (during workshops and follow-up distribution of 

equipment) and with DSD (during the follow-up workshops) reveals that certification of 
MAC service technician workshops and provision of financial subsidy for MAC service 
shops are very beneficial to Thailand not only in aspect of reducing CFC consumption but 
also in other aspects.  These are: 

 MAC service shops have been acknowledged of the Government policy to 
phaseout CFC by 2010 and had better understanding on the need and advantage of 
retrofitting from CFC-12 MAC system to HFC-134a MAC system and procedures 
how to retrofit properly; 

 MAC service shops assured quality and efficiency in making retrofitting from 
CFC-12 MAC system to HFC-134a MAC system.  MAC systems have been 
retrofitted to HFC-134a system as per suggestion of MAC service shops; 

 MAC service shops always use MAC service equipment to perform testing before 
repairing MAC system when compared to former method to top up refrigerant 
without any leaking inspection.  This wold help reducing the amount of refrigerant 
need for re-topping up into leaking MAC system in the future, which is considered 
as unnecessary use; 

 The use of MAC service equipment to perform testing instead of using torching 
method may lead to accident reduction.  Prior to having MAC service equipment, 
some MAC service shops used torching method to perform leaking inspection, 
which could potentially lead to explosions if the remaining refrigerant contains 
flammable chemical; 

 Strengthen relationship between MAC service shops and DSD and establish 
networks among MAC service shops in the region.  These relations and network 
would enable MAC service shops and DSD to exchange new technology and 
information; 

 Voucher scheme, which has been used for provision of equipment under this 
program, is a commercial practice.  Equipment suppliers must provide incentive 
for MAC service shops for selecting their equipment.  After voucher scheme was 
launched, there was competition on price of MAC service equipment so it is lower 
than those sold prior to implementation of this program.      

 
82. The above finding proves that implementation of this program is very successful and 

could lead to Thailand’s ability to phaseout CFC in MAC service sector in sustainable 
and effective manner.   

 
83. Therefore, it is proposed that additional workshops for certification of MAC service 

technicians be launched and financial subsidy for MAC service equipment be provided to 
MAC service shops, even if the target of 2,750 MAC service shops is reached.  DSD is 
willing to cooperate with DIW to continue organizing workshops for certification of 
MAC service technicians after completion of Phase 3 training. 
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84. To undertake the above activities, it is necessary for PMU to secure funding to cover the 

following costs: 

a. Financial subsidy for provision of MAC service equipment; 

b. Organizing series of workshops for certification of MAC service technicians; 

c. Service fee of the group coordinators, who will assist PMU to monitor and follow-
up implementation of this program through voucher scheme;  

 
85. Cost for organizing series of workshops for certification of MAC service technicians 

(item no. 2) will be utilized from budget of $US 131,067, which has been already 
allocated under previous AWPs for launching workshops in Phase 1, 2, and 3 (see section 
C.5 “Train-the-Trainer Program and Certification of MAC Service Technicians”). 

 
86. For financial subsidy for provision of MAC service equipment (item no. 1) and service 

fee of the group coordinators (item no .3), PMU will use the flexibility provided in the 
Agreement to reallocate savings from the manufacturing sector to cover the above costs.  
The amount of additional funding requested for allocation is described below: 

 

Description Additional 
Request ($US) Remarks 

Financial subsidy for provision of MAC 
service equipment (500 sets) 

500,000  

Organizing series of workshops for 
certification of MAC service technicians  
(20 sessions) 

0 Use funding of $US 131,067 
reallocated under 2004 and 
2005 AWP 

Service fee of the group coordinators  
(500 shops) 

55,000  

Expected saving from funding approved for 
financial subsidy for purchasing 2,750 MAC 
service equipment and GC’s Fee 

- 213,890*  

Total Request  341,110 Reallocated from saving in 
manufacturing sector 

Remarks:  * Figure represents savings from overall MAC service technician certification program, 
and accounts for the estimated US$ 385,000 that will be released under the 2006 Annual Program 
 
87. It is proposed that the additional number of MAC service shops to be trained and received 

financial subsidy for provision of MAC service equipment is approximately 500 shops.  
However, within the request allocation, there may be slightly change on the number of 
MAC service shops depending on exchange rate. 

 
88. Implementation of this activity will be similar those implemented for MAC service 

sector.  Workshops for certification of MAC service technicians will be launched starting 
from July-September 2006.  Distribution of vouchers to these certified MAC service 
shops will be carried out after completion of all workshops for certification of MAC 
service technicians. 
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(II) Refrigerant Testing Centers 
89. Issue of contaminated refrigerant has been widely spread in Thailand and was raised by 

MAC service shops during workshops for certification of MAC service technicians.  
From implementation of activities in MAC service sector, contaminated refrigerant found 
MAC system is resulted from 2 factors as follows:   

a. Service Behavior of MAC Service Shops: In addition to leading to increase of 
CFC-12 consumption for service, top-up method could lead to contamination 
problem.  Some MAC service shops do not recognize the type of refrigerant that 
remains in the MAC system.  With topping-up practice, newly charged refrigerant 
will mix with remaining refrigerant in repaired MAC system.  If these refrigerants 
are not the same chemicals, mixed refrigerant in that MAC system can be 
considered as contaminated refrigerant; 

b. Trade of Substandard Blended Refrigerant in the Market: Although there is no 
topping-up practice among these MAC service shops, contaminated refrigerant in 
MAC system is also caused by substandard blended refrigerant traded in the 
market.  Discussions with MAC service shops revealed that, in some cases, 
refrigerant that is claimed as CFC-12 or HFC-134a has possibility of being not 
only contaminated refrigerant but also flammable chemical.  However, without an 
instrument to verify type of refrigerant, MAC service shops cannot seek 
confirmation on type of refrigerant being traded in the market. 

 
90. Given that contaminated refrigerants not only damage MAC systems but also may lead to 

serious harm to humans, in particular dealing with flammable chemicals, information 
dissemination with regard to effect of contaminated refrigerant targeting at MAC service 
shops and vehicle owners has been launched through different channels including during 
the certification workshops.  

 
91. To address the first factor, during the certification workshops, MAC service shops have 

been informed of effect to MAC system from having contaminated refrigerant and repair 
using top-up practice.  MAC service shops were encouraged to recognize type of 
refrigerant designed by manufacturer prior to performing service.  MAC service shops 
were also encouraged to use stickers providing information of existing refrigerant in 
MAC system (developed under this program), which will enable others to identify 
refrigerant in MAC system.  If remaining refrigerant is as same as that designed for 
system and topping-up is inevitable, MAC service shops should top-up using the same 
refrigerant.   

 
92. With regard to the later factor, the use of RI would help MAC service shops to identify 

type of refrigerant when purchased.  Use of RIs would help MAC service shops to exactly 
acquire refrigerant as needed and subsequently can avoid wrong understanding on type of 
refrigerant.  This would relieve problem of contaminated refrigerant in the current 
situation.  However, given high price of RIs, most of MAC service shops would not 
invest on purchase of RI for their business.  Without RI to identify type of refrigerant 
being traded, it is believed that the problem of contaminated refrigerant will be recurrent.  

 
93. Therefore, to overcome this problem, DIW will use existing facilities under the National 

CFCs Phaseout Plan to enable these MAC service shops to identify type of refrigerant 
being traded.  Under the National CFCs Phaseout Plan, RIs will be distributed to (i) 
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training institutes and training centers of DSD, (ii) vehicle inspection stations owned by 
DLT, and (iii) private vehicle inspection stations, which are located throughout the 
country.  With this approach, MAC service shops including any service shops can have 
refrigerant being traded inspected at the training institutes and training centers of DSD 
and private vehicle inspection stations.  This would help service shops to precisely know 
type of refrigerant being traded and could lead to reduction of using contaminated 
refrigerant in MAC and refrigeration service sectors. 

 
94. In 2006, PMU will discuss with DSD and DLT about the possibility that training 

institutes and training centers of DSD and private vehicle inspection stations are set up to 
provide a refrigerant testing service.  If so, PMU will work out with DSD and DLT to 
stipulate operation procedures to include refrigerant testing in the training institutes and 
training centers of DSD and private vehicle inspection stations.  In addition, PMU will 
launch information dissemination activities, as part of its public awareness activities, on 
concept of refrigerant testing centers and information on where and how to have 
refrigerant tested.  PMU will also follow-up and monitor implementation of this activity 
aiming to strengthen effectiveness of the program, which will help reducing contaminated 
refrigerant issue.  If this activity is agreed among DSD and DLT, it is expected that 
refrigerant testing centers can be commenced starting from the third quarter of 2006 and 
will be fully implemented from 2007 onwards.  The final details of this initiative are still 
being discussed with DSD, including the potential costs of running the program.  Initial 
feedback from MAC service shop owners shows that they would be willing to pay fees 
associated with using testing stations, which would be marginal compared to the cost of 
replacing contaminated refrigerant. 

 
 
(III)  Preparation of National Database of CTC Used in Laboratories and Identification of 

Alternatives Chemicals/Methods Used in Replacement of CTC 
95. Reference to 2005 Meeting of SEAP Network of ODS Officers and Customs-Ozone 

workshop at Beijing, the meeting recommended that countries should establish the 
national demand for CTC in laboratory use.  This information shall be used for 
preparation of national consumption of CTC usage as essential use before the year 2010.  
In order to establish the need of CTC that is used in laboratories throughout the country, 
the survey of the target laboratories must be carried out.  In the last quarter of 2005, PMU 
has done preliminary survey within selected laboratories to find the need and the use of 
CTC.  The selected target laboratories were central laboratory for foods and agricultural 
products, service laboratories, petrochemical laboratories, pharmaceutical laboratories, 
waste management laboratory, academic toxicological laboratory, and academic chemical 
laboratory.  The outcome of the preliminary survey indicated that: 

a. Some laboratories have changed to use alternative methods such as instrument 
testing methods (atomic absorption method) and/or alternative chemicals such as 
acetone and chloroform. 

b. Standard methods such as ASTM D3467-04 still recommend the use of CTC, 
although the alternative method has been established but cannot cover full range 
testing. 

c. Academic chemical laboratories still need CTC for research and development and 
teaching program in certain chemical reactions such as RuO3 Oxidation reaction. 
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d. Some laboratories have stopped using CTC due to the fact that CTC is a 
controlled substances and it is difficult to obtain CTC from vendors in small 
quantity. Therefore, in such laboratories, the need of CTC persists. 

 
96. In 2006 and 2007, PMU will prepare and develop database of target enterprises where 

laboratory may be incorporated as self-testing facility and CTC may be used in their 
testing activities.  These target enterprises include food and beverage enterprises, 
chemical processing and synthesis enterprises, paint production enterprises, 
pharmaceutical and cosmetics enterprises, fermentation processing enterprises, scientific 
laboratories in high schools, chemical laboratories in vocational schools, colleges, and 
universities.  PMU will survey these enterprises by mailing questionnaire to find out the 
need and/or annual consumption of CTC in those laboratories.  This survey will also 
investigate the use of alternative chemical and/or method in those laboratories.  The 
database of CTC annual consumption in laboratory will be then established and 
alternative chemicals and methods will also be indicated for each specific testing 
objective on the timely basis.  This database will be updated and also used as a reference 
for laboratories throughout the country to acquire information of alternative methods or 
alternative testing chemicals. 

 
(IV) Others  
97. The PMU has been fully functional since September 2003, which is approximately one 

and a half years behind the original schedule, as per the approved project document.  
After full establishment of PMU, the need to develop implementation strategies and 
action plans of activities as proposed in the National CFCs Phaseout Plan resulted in 
implementation delays on some of the activities.  However, to date, PMU has taken up 
momentum and has caught up project implementation, such that all activities under the 
National CFCs Phaseout Plan will be completed within the duration of the program.  The 
increase in rate of disbursement in 2005, for instance, indicates the acceleration of project 
implementation.  In CY 2005, roughly $US 2.16 million were disbursed and 
approximately $US 7.3 million were committed. 

 
98. Some of activities included the original National CFCs Phaseout Plan, and some of the 

newly proposed activities (as mentioned in I, II and III above) must be implemented from 
2006 onwards.  In particular, a major component of the National CFC Phaseout Plan, 
namely the conversion of the refrigeration servicing sector, has not yet started.  This 
activity was purposely designed to start after the MAC servicing component was 
underway, to be able to capitalize on all the lessons learned from the MAC program.  
Given the progress in the implementation of the MAC component, the refrigeration 
servicing component will not start until 2006. 

 
99. With all the work that remains to be done under the project, for MAC service sector, 

refrigeration service sector, refrigerant testing centers, CTC, and the rest, funding for the 
Project Implementation Component of the project needs to be extended.   DIW would like 
to use the flexibility provided in the Agreement to reallocate savings from other sectors to 
Project Implementation Component after 2006. Given that continuity of PMU is very 
critical to maintain momentum of National CFCs Phaseout Plan implementation after 
2006, and in light of the progress to date and of the activities that remain, the Government 
will determine the distribution of tasks for the PMU and the NOU in the years to come, 
such that implementation until 2010 continues smoothly and Thailand can meet all the 
targets agreed upon under the National CFC Phaseout Plan. 
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100. A breakdown of ODS consumption in 2005 and 2006 by sector, in both manufacturing 

and servicing, is presented in Table 7.  Table 8 provides a breakdown of consumption by 
ODS: 
 

Table 8 - Breakdown of actual consumption of ODS in 2005 and target consumption in 
2006 in various sectors 

 

Sector 

Actual 
Consumption 

Preceding 
Year 
(ODP 

Tonnes) 
20051 

(1) 

Target 
Consumption 
Year of Plan 
(ODP Tonnes) 

2006 
 

(2) 

Reduction 
Within 
Year of 

Plan 
 
 

(1)-(2) 

Number of 
Projects 

Completed 

Number of 
Servicing 
Related 

Activities 

ODS 
Phase-
out (in 
ODP 

tonnes) 

Manufacturing 

Aerosol 0 0 0 0  0 

Foam 0 0 0 20  0 

Refrigeration 0 0 0 0  0 

Solvents 0 0 0 1  0 

Other 0 0 0 0  0 

Total 0 0 0 21  0 

Servicing 

Refrigeration 1,002.54 994.71 7.83 0 8 7.83 

Total 1,002.54 994.71 7.83 0 8 7.83 
GRAND 
TOTAL 1,002.54 994.71 7.83 21 82 7.83 

 
Remarks: Actual consumption in 2005 is subject to verification by an independent auditor. 

                                            
1 The ODS consumption figure shown for each sub-sector in the year 2005 is lower than the target for 
that year due to continuous information dissemination and workshops for certification of MAC 
service technicians, which raised concern of MAC service shops and owners of vehicles in reducing 
the use of CFC.  In addition, the Government policy to include excise tax on CFCs imposed by the 
Ministry of Finance has also resulted in reducing the use of CFCs in unnecessary applications. 
2 Eight ongoing activities include: (i) Chiller Replacement/Retirement, (ii) Retirement of CFC-12 
Domestic Refrigerators, (iii) Retirement of CFC-12 commercial refrigerators, (iv) Retirement of CFC-
12 Refrigerator Containers, (v) Retirement of Vehicles with CFC-12 MAC, (vi) MAC Inspection 
Requirement, (vii) Train-the-Trainer Program and Certification of MAC Service Technicians, and 
(viii) Financial Subsidy for R&R Machines. 
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Table 9 - Breakdown of actual consumption of CFCs, 1,1,1-TCA, and CTC in 2005 and 
target consumption of CFCs, 1,1,1-TCA, and CTC in 2006 

 
Actual Consumption Preceding Year 

(ODP Tonnes) 
2005 

Target Consumption Year of Plan 
(ODP Tonnes) 

2006 Sector 

CFCs 1,1,1-
TCA CTC Total CFCs 1,1,1-

TCA CTC Total 

Manufacturing 

Aerosol - - - - - - - - 

Foam - - - - - - - - 

Refrigeration - - - - - - - - 

Solvents - - - - - - - - 

Other - - - - - - - - 

Servicing 

Refrigeration 1,002.54 - - 1,002.54 994.71 - - 994.71 

GRAND 
TOTAL 1,002.54 0 0 1,002.54 994.71 0 0 994.71 

Remarks: Actual consumption in 2005 is subjected to be verified by an independent auditor. 
 
 

H.  Technical Assistance 
 
H.1 Project Implementation and Monitoring (PMU) 
101. PMU will appoint an independent auditor to perform the required verification of import 

of CFCs, 1,1,1-TCA, and CTC for CY2005.  The verification report of chemicals covered 
by the National CFCs Phaseout Plan for CY 2005 will be completed by the third quarter 
of 2006, and it will be submitted to the Executive Committee along with the 2007 Annual 
Program. 

 
102. After granting the Cabinet’s approval on duty exemption of RIs, PMU will procure 

additional RIs for itself, other offices within DIW and other Government agencies such as 
the Ministry of Commerce, the Excise Department, and the Office of Consumer 
Protection Board.  Acquisition of refrigerant identifiers for these agencies is considered 
necessary, as it would strengthen their capacity to identify the composition of refrigerants 
and, if found, to investigate original source of contaminated refrigerant.  This would help 
preventing misuse of refrigerant or the use of contaminated refrigerant in MAC and 
refrigeration systems.   

 
103. In 2006, the PMU will continue updating website and database of certified MAC service 

shops, which have been functional.  This would facilitate general public to seek 
information of the National CFCs Phaseout Plan and on certified MAC service shops 
where they should have their MAC systems serviced.   

 
104. With regards to the proposed CTC survey, PMU will continue activities to secure 

information of remaining use of CTC in laboratory throughout the country.  The CTC 



 - 36 -

survey carried out in 2006 will focus on all potential laboratories in Thailand using 
primary information obtained from initial survey conducted in 2005. 

 
105. With regards to the public awareness component, PMU plans to launch a number of 

activities in 2006.  Key activities comprise the following:  
 
• Update website of PMU: PMU will update progress of project implementation in PMU 
website, which will continue to build on the progress made up to 2005.  Information on 
potential hazard of contaminated refrigerants, and importance of using proper refrigerant, etc. 
which would be beneficial to end-users and service shops, will be update and posted in this 
website.  In addition, database of MAC service technicians will be updated after completion 
of each training Phase; 

•   MDI Phaseout Strategy: In 2006, PMU plans to make series of announcement regarding 
MDI Phaseout Strategy and regulation issued by FDA to lifting of CFC MDI containing 
Salbutamol, Futicasone and Sodium Gromoglycate from December 31, 2005.  Main target 
group includes hospital, doctor, and importers of CFC-MDI.  Report summarizing MDI 
Phaseout Strategy will be publicized and distributed to key stakeholders; 

• MAC Service Sector: PMU will continue disseminating information of hazard of 
contaminating refrigerant to the public mainly to car owners and MAC service shops.  
Dissemination also includes invitation to car owners to have their MAC systems serviced by 
certified MAC service shops and encouraging owners of vehicles to retrofit MAC to HFC-
134a system.  Banners and stickers will be distributed to certified MAC service shops. 
Pamphlet listing name of certified MAC service shops would also be publicized and 
distributed to car owners.  PMU in close cooperation with DSD will also reach out to service 
technicians to get them to enroll in the Certification program.  MAC program advertisement 
will be released through various type of media such as newspapers, radio programs, 
pamphlets, magazines, newsletters, and bus and public vehicle (Tuk-tuk) advertisement; 

• MAC Inspection Requirements and MAC Inspection Campaign: Information with regard 
to MAC inspection requirements will also be continued in 2006 to inform public of the policy 
and to increase awareness of car owners to have their MAC system filled with proper 
refrigerants.  Information will be disseminated through various types of media such as 
newspapers, radios, pamphlets, magazines, and bus and public vehicle (Tuk-tuk) 
advertisement.  In addition, PMU will coordinate with DLT to organize MAC Inspection 
Campaign in April 2006 and in December 2006 before long holidays in Thailand;    

• Refrigerant Service Sector: At the last quarter of 2006, PMU will kick off disseminating 
a certification of refrigeration service technician program, which will be implemented in 
2007.  Additional information on the planned measures for the implementation of this project 
component are included in section H8. 

• Press Conference: DIW and THTI will jointly organize a press conference in early 2006 
to make an announcement on distribution of vouchers to garment and textile factories.  DIW 
and DSD will also organize the third press conference at the last quarter of 2006 to announce 
closure of implementation of MAC service sector and to announce implementation of 
refrigeration service sector. 
 
106. On policy related activities, the DIW will work closely with the Department of Foreign 

Trade (DFT), the Customs Department and the Office of the Council of State to have 
Ministry of Commerce Notification to prohibit import of CFC-based refrigerators signed 
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and effective.  In addition, PMU will coordinate related government agencies to ensure 
effective enforcement of the two legal frameworks to ban the use of CFCs and 1,1,1-TCA 
in manufacturing sector and to include MAC inspection as part of annual inspection. 

 
H.2 MDI 
107. In the year 2006, FDA will encourage non CFC-MDI containing other active ingredients 

to be registered in order to replace the existing CFC-MDI products by setting up fast-
track registration, especially to the physician’s drug-of-choice product such as 
Budesonide. Strategically, FDA will stimulate the replacement of CFC-MDI under the 
concept of same route of administration, same indication, same level of convenience, 
similar price level of replaced product, and similar availability of the product to targeted 
patients.  FDA and DIW will continue dissemination of awareness information to the 
general public. 

 
H.3 Textile and Garment Industry 
108. Presently, THTI has conducted a detailed survey to identify potential beneficiary 

garment factories, and it has coordinated with PMU to set up press conference to promote 
the project in the first quarter of 2006.  This press conference will be held in February 
2006 to make an announcement on distribution of vouchers to garment and textile 
factories.  The first lot of vouchers will be distributed to 200 garment and textile factories.  
Distribution of vouchers for other factories will be carried out at the second quarter of 
2006.  At this time, this project is about five months delayed from schedule. 

 
109. PMU will also monitor and follow-up, through THTI, on provision of ventilation 

equipment to garment and textile industries, which is implemented through voucher 
scheme.   

 
H.4 Mandatory Requirement for MAC Inspection 
110. RIs procured for inspection stations owned by DLT would be delivered and 

commissioned by March 2006 and inspection stations owned by DLT will be equipped 
with RIs for their operations.   

 
111. Procurement of RIs for private inspection stations, which will be carried out through a 

voucher scheme, will take place in early 2006.  Private inspection stations will be invited 
to attend two workshops.  The first workshop is to distribute vouchers to private 
inspection stations and to inform of the government policy to include MAC inspection as 
part of annual vehicle inspection.  The second workshop is to commission RIs and 
provide training on MAC inspection to private inspection stations. 

 
H.5 Train-the-Trainer Program and Certification of MAC Service Technicians 
112. PMU and DSD will continue organizing remaining 8 workshops for certification of 

MAC service technicians in Phase 3 in January 2006.  The third follow-up workshop with 
training institutes and centers of DSD will take place in April 2006.  As indicated in 
Section G “Industry Action”, if approved, PMU in collaboration with DSD will launch 
additional workshops for certification of MAC service technicians from July-September 
2006.   

 
113. Distribution of vouchers for MAC service equipment to these certified MAC service 

shops will be carried out after completion of workshops for certification of MAC service 
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technicians.  PMU will also monitor and follow-up, through 3 GCs, on provision of MAC 
service equipment through voucher scheme. 

 
114. As mentioned in Section C.5 “Train-the-Trainer Program and Certification of MAC 

Service Technicians”, various factors have resulted in implementation delay in provision 
of recovery/recycling machines are (i) difficulties in securing supporting document to 
prove qualification and eligibility of MAC service shops to receive financial assistance of 
this equipment and (ii) contamination problem, which reduce incentive of MAC service 
shops to invest on this machine.  From discussion with DSD during the second follow-up 
workshop, training centers of DSD would assist PMU in coordinating with MAC service 
shops to clarify queries and in collecting supporting document as required.  This would 
help facilitate securing supporting document for the consideration for issuance of 
vouchers. 

 
115. With regards to assignment performed by group coordinators (GCs), it is originally 

planned that GCs will monitor and follow-up distribution of recovery/recycling machines 
in conjunction with for MAC service equipment.  However, due to reasons above, 
distribution of recovery/recycling machines could not be implemented in conjunction 
with distribution of MAC service equipment.  Therefore, if MAC service shops received 
financial subsidy for recovery/recycling machine program after MAC service equipment, 
additional monitor and follow-up on distribution of recovery/recycling machines through 
the group coordinators (GCs) is still required.  In this regard, PMU will use the flexibility 
provided in the Agreement to reallocate savings from the manufacturing sector to cover 
additional service fee for group coordinators in monitoring and follow-up distribution of 
recovery/recycling machines through voucher scheme.  The actual number of 
recovery/recycling machines distributed, actual level of subsidy, and actual transfer for 
GCs’ service fee will be reported to the Executive Committee in the 2007 Annual 
Program. 

 
H.6 Customs Training 
116. Customs Training Center will start new training session from March 2006 and will 

include the experience of illegal trade that were confined in 2005 and the treatment of 
mixed refrigerants such as drop-in products.  Customs Training Center has planned to 
train and refreshment of their officials about 700-800 officials through 2006. 

 
117. In close coordination with the National Ozone Unit, Customs Training Program will be 

held by the first quarter of 2006 to discuss experiences using RIs to monitor import of 
CFCs and to discuss on strengthening import control of CFCs.  As filter of RI is 
consumable spare part, the Customs Department may require replacement filters for 
operation of 60 RIs distributed to the Customs Department (approximately 10 pieces of 
filters for operation of one RI per year).  PMU will investigate the need of filters in the 
workshop and if need be, PMU will use flexibility provided in the Agreement to 
reallocate saving under the Customs Training program to purchase filters for operation of 
60 RIs at the Customs Department. 

 
H.7 Procurement of Refrigerant Identifiers to Other Government Agencies 
118. After granting the Cabinet’s approval on duty exemption of RIs, PMU will procure 

eighteen RIs for itself, other offices within DIW and other Government agencies such as 
the Ministry of Commerce, the Excise Department, and the Office of Consumer 
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Protection Board.  These RIs will be distributed to these related government agencies 
when delivered.   

 
H.8 Train-the-Trainer Program and Certification of Refrigeration Service Technicians 
119. A technical working group comprising representatives from DIW, DSD, and key 

stakeholders will be established in early 2006 (i) to develop refrigeration training manual 
(ii) to select participating training institutes and training centers, and (iii) to develop 
scope of the 2-days training course for the Certification of Refrigeration Service 
Technician Program.  This standard 2-days training course will be used by all training 
institutes and centers of DSD to launch workshops for certification of refrigeration 
service technicians. 

 
120. From the discussion with DSD to prepare implementation of this activity, DSD was 

interested in having RIs at training institutes and training centers participating in this 
program to address the issue related to contaminated refrigerant.  PMU will confirm the 
need of RIs with DSD before procuring refrigeration training equipment for these training 
centers.  If need be, PMU will discuss with DSD and will adjust the number of 
refrigeration service equipment (60 sets) and recovery/ recycling/ recharge machines (60 
sets) to be procured.  Savings will be used for funding of the RIs to these training centers.  
Actual number of equipment procured under this activity will be reported in 2007 Annual 
Program. Procurement of refrigeration service equipment and recovery/ recycling/ 
recharge machines will be carried out by the first quarter of 2006.  If RI is needed, 
procurement of RIs will be carried out immediately after approval of Cabinet on duty 
exemption.   

 
121. Implementation of train-the-trainer program and certification of service technicians in 

refrigeration service sector will be similar to those implemented for MAC service sector.  
After completion of development of training manual for refrigeration, train-the-trainer 
workshop will be organized, which is expected in June 2006.  Training schedule of 
workshops for certification of refrigeration service technicians will be set during train-
the-trainer workshops. 

 
122. In line with implementation schedule and funding released for this component, 

workshops for certification of refrigeration service technician will be carried out from 
2007-2009.  Provisions of refrigeration service equipment to certified refrigeration 
service shops will be implemented though voucher scheme.  PMU will initiate process to 
select qualified suppliers and to appoint group coordinators (GCs) that will facilitate 
implementation through voucher scheme (issuance of vouchers, inspection of 
refrigeration service shops’ site and equipment delivery, voucher delivery to and voucher 
collection from certified refrigeration serviced shops, follow-up on the use of equipment). 

 
123. As the original provisions included in the National CFCs Phaseout Plan did not include 

funding for service fees for the GCs and cost of launching workshops for certification of 
refrigeration service technicians, PMU will also use the flexibility provided in the 
Agreement to reallocate savings from the manufacturing sector to cover (i) service fee for 
GCs and (ii) cost of launching workshops for certification of refrigeration service 
technicians during 2007-2009.  Expected saving to be reallocated from manufacturing 
sector to cover GCs’ service fee for provision of approximately 1,485 targeted 
refrigeration shops is approximately $US 163,350, while saving reallocated from 
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manufacturing to cover cost of launching workshops during 2007-2009 is approximately 
$US 50,000.  However, actual transfer will be reported in the 2007 Annual Program  



 
Table 10 - Summary of technical assistance activities to be carried out in CY2006 

 

No. Proposed Activity Objective Target Group Impact Status 

 Project Management Unit 

1 PMU Operations PMU operations will continue in 2006. 

2 Public Awareness Activities Public awareness activities in 2006 will be carried out throughout the 
year.  Activities include update of PMU website and MAC database.  
Public awareness on the Government’s policy to ban the use of CFCs and 
1,1,1-TCA in the manufacturing sector, (ii) to ban the use of CFCs, 
1,1,1-TCA, and CTC by 2010, (iii) to include MAC inspection as part of 
annual vehicle inspection, (iv) to lift of CFC MDI containing 
Salbutamol, Futicasone and Sodium Gromoglycate, and (v) to prohibit 
import of CFC-based refrigerators will be disseminated.  With regard to 
service sector, announcement of certification workshops for MAC and 
refrigeration, and contaminated refrigerant will be carried out through 
various type of media such as newspapers, radio programs, televisions, 
pamphlets, magazines, and newsletters, bus and public vehicle (Tuk-tuk) 
advertisement.  Press conference among key government agencies and 
MAC inspection campaign with DLT will also be organized.   

3 Implementation of Investment 
Activities 

To provide 
Government 

with necessary 
support to carry 
out all activities 
proposed under 

this plan 

DIW 

Strengthen 
capacity of 

Government 
to carry out 
the NCFCP 

to ensure 
timely and 
effective 

preparation 
and execution 
of the project 

activities PMU will accelerate implementation of remaining investment sub-
projects in solvent and foam sectors.  This also includes monitoring and 
follow-up, through appointed coordinators, on provision of MAC service 
equipment for MAC service shops and provision of ventilation 
equipment to garment and textile industries, which are implemented 
through voucher scheme. 
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No. Proposed Activity Objective Target Group Impact Status 

4 Coordinate with other agencies 
related to policy and regulations 

   

DIW will work closely with DFT, the Customs Department and the 
Office of the Council of State to have Ministry of Commerce 
Notification to prohibit import of CFC-based refrigerators signed and 
effective.  PMU will coordinate related government agencies to ensure 
effective enforcement of the two legal frameworks to ban the use of 
CFCs and 1,1,1-TCA in manufacturing sector and to include MAC 
inspection as part of annual inspection.  In addition, DIW will assign 
other offices within DIW and will coordinate with other government 
agencies for their corporation to identify composition of refrigerant and, 
if found, to investigate original source of contaminated refrigerant.  
Refrigerant identifiers will be procured and distributed to these 
government agencies.   

 Technical Assistance for MDI Sector 

1 Implementation of CFC-MDI 
Phaseout Strategy To increase 

awareness on 
CFC MDI 

transition plan 

Pharmaceutical 
Association, 

Doctors, MDI 
Importers, and 

Patients 

To promote 
the use of 
non-CFC 

MDI 

FDA will encourage non CFC-MDI to be registered in order to replace 
the existing CFC-MDI products by setting up fast-track registration.  
FDA and DIW will continue dissemination of awareness information to 
the general public. 

 Textile and Garment Industry 

1  Implementation of Technical 
assistance and Investment 
Activities 

To develop 
local exposure 

limits and 
proper 

ventilation 
system, and 

carry out 
information 

dissemination 

11,00 - 1,400 
Garment and 

Textile factories 

Reduction of 
1,1,1-TCA in 
Textile and 

Garment 
Industry 

Press conference to promote the project will be held in the first quarter of 
2006 to make an announcement on distribution of vouchers to garment 
and textile factories.  The first lot of vouchers will be distributed to 200 
garment and textile factories.  Distribution of vouchers for other factories 
will be carried out at the second quarter of 2006.  PMU will also monitor 
and follow-up implementation of this activity through THTI. 
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No. Proposed Activity Objective Target Group Impact Status 

 Mandatory Requirement for MAC Inspection 

1 Procurement of Refrigerant 
Identifiers  

To prevent 
HFC MAC 
system from 

being reverse-
retrofitted to 

CFC-12 

DLT’s vehicle 
inspection 

stations and 
private vehicle 

inspection 
stations 

Reduction of 
CFC-12 

consumption 
in MAC 

service sector 
and increase 
awareness of 

vehicle’s 
owners 

RIs procured for inspection stations owned by DLT would be delivered 
and commissioned by March 2006 and inspection stations owned by 
DLT will be equipped with RIs for their operations.   

Procurement of RIs for private inspection stations will take place in early 
2006.  Private inspection stations will be invited to attend two 
workshops.  The first workshop is to distribute vouchers to private 
inspection stations and to inform of the government policy to include 
MAC inspection as part of annual vehicle inspection.  The second 
workshop is to commission RIs and provide training on MAC inspection 
to private inspection stations. 

 Train-the-Trainer Program and Certification of MAC Service Technicians 

1 Train-the-Trainer Program 

Increase 
technical 

capacity of 
MAC Service 

shops 

Authorized 
Training 

centers and 
MAC service 

shops 

Reduction of 
CFC-12 

consumption 
in MAC 

service from 
repairing 

MAC 
system 

properly  

PMU will procure 31 units of RIs to DSD soon after a proposal to grant 
approval for duty exemption is approved by the Cabinet. 
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No. Proposed Activity Objective Target Group Impact Status 

2 Certification of MAC Service 
Technicians 

   

PMU and DSD will continue organizing remaining 8 workshops for 
certification of MAC service technicians in Phase 3 in January 2006.  
The third follow-up workshop with training institutes and centers of DSD 
will take place in April 2006.  If a proposal to train and provide financial 
subsidy to additional 500 MAC service shops is approved, PMU and 
DSD will launch additional workshops from July-September 2006.   

PMU will work closely with financial intermediary and GCs to distribute 
vouchers for MAC service equipment to remaining certified MAC 
service shops.   

With regard to R&R machine, PMU will work closely with DSD and 
GCs to secure supporting document for issuing voucher for this machine.  
A program for R&R machine will be implemented immediately in 2006.  

 Customs Training Program 

1 Train-the-Trainer Program A follow-up workshop on Customs Training Program will be held by the 
first quarter of 2006 to discuss experiences using RIs to monitor import of 
CFCs and to discuss on strengthening import control of CFCs. 

2 Training Curriculum 

Build technical 
capacity of 

custom officials 
to inspect the 

import 
chemicals 

Customs 
Officials 

Strengthen 
effectiveness 

of import 
control 

system of 
CFC 

Customs Training Center will start new training session from March 
2006.  Customs Training Center has planned to train and refreshment of 
their officials about 700-800 officials through 2006. 

 Procurement of Refrigerant Identifiers to Other Government Agencies 
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No. Proposed Activity Objective Target Group Impact Status 

1 Procurement of Refrigerant 
Identifiers To address 

problem of 
contaminated 

refrigerant and 
monitoring use 

of 
contaminated 

refrigerant 

Ministry of 
Commerce, the 

Excise 
Department, the 

Office of the 
Consumer 
Protection 
Board, and 

DIW 

Help 
preventing 
misuse of 
refrigerant 

After granting the Cabinet’s approval on duty exemption of RIs, PMU 
will procure eighteen RIs for related other government agencies.  These 
RIs will be distributed to these related government agencies when 
delivered.   

 

 Train-the-Trainer Program and Certification of MAC Service Technicians 

1 Train-the-Trainer Program A technical working group comprising representatives from DIW, DSD, 
and key stakeholders will be established to develop refrigeration training 
manual, to select participating training institutes and training centers, and 
to develop scope of the 2-days training course.  

PMU will confirm the need of RIs with DSD before procuring 
refrigeration training equipment.  If need be, PMU will adjust the number 
of refrigeration service equipment and recovery/recycling/recharge 
machines to be procured.  Saving will be used for funding of the RIs to 
these training centers.  Procurement of refrigeration service equipment 
and recovery/recycling/recharge machines will be carried out by the first 
quarter of 2006.  If RI is needed, procurement of RIs will be carried out 
immediately after approval of Cabinet on duty exemption.   

Train-the-trainer workshop will be organized in June 2006.   

2 Certification of MAC Service 
Technicians 

Increase 
technical 

capacity of 
MAC Service 

shops 

Authorized 
Training 

centers and 
MAC service 

shops 

Reduction of 
CFC-12 

consumption 
in MAC 

service from 
repairing 

MAC 
system 

properly  
Certification of refrigeration service technicians will be implemented in 
2007.  Provisions of refrigeration service equipment to certified 
refrigeration service shops will be implemented though voucher scheme.  
PMU will initiate process to select qualified suppliers and to appoint 
group coordinators (GCs) that will facilitate implementation through 
voucher scheme in 2006. 



I.  Planned Government Actions 
 
124. PMU will coordinate related government agencies to ensure effective enforcement of 

the two legal frameworks to ban the use of CFCs and 1,1,1-TCA in manufacturing sector 
and to include MAC inspection as part of annual inspection, which have been effective 
since 2005. 

 
125. DIW will work closely with the Department of Foreign Trade (DFT), the Customs 

Department and the Office of the Council of State to have Ministry of Commerce 
Notification to prohibit import of CFC-based refrigerators signed and effective.   

 
126. PMU will work closely with FDA in encouraging non CFC-MDI containing other active 

ingredients to be registered in order to replace the existing CFC-MDI products by setting 
up fast-track registration.   

 
127. DIW will coordinate with other related government agencies to address the issues of 

contaminated refrigerant in preventing misuse of refrigerant or the use of contaminated 
refrigerant in MAC and refrigerant system. 

 
128. PMU will appoint an independent auditor to perform the required verification of import 

of CFCs, 1,1,1-TCA, and CTC for CY2005.  The verification report of chemicals covered 
by the National CFCs Phaseout Plan for CY 2005 will be completed by the third quarter 
of 2006, and it will be submitted to the Executive Committee along with the 2007 Annual 
Program. 

 
129. PMU will update progress of project implementation in PMU website, which will 

continue to build on the progress made up to 2005.  Information on potential hazard of 
contaminated refrigerants, and importance of using proper refrigerant, etc. which would 
be beneficial to end-users and service shops, will be update and posted in this website.  In 
addition, database of MAC service technicians will be updated after completion of each 
training Phase. 

 
130. Key activities for the Government actions to be executed in 2006 are summarized in 

Table 10, below.  
Table 11 – Key Government actions in 2006 

NO. POLICY/ACTIVITY PLANNED 
EXPECTED 

SCHEDULE OF 
IMPLEMENTATION 

STATUS 

1. Control import quota for CY2006 January-December 
2006 

Quota for CFC-11 and CFC-
12 was issued in December 
2005 and total amount is 
within the respective target 
stipulated in the Agreement.  

2. Verification of CFCs, 1,1,1-TCA, 
and CTC consumption for CY 2005 

April-September 2006 Appointment of auditor will 
be completed by the first 
quarter of 2006 and 
verification will be completed 
by September 2006. 
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NO. POLICY/ACTIVITY PLANNED 
EXPECTED 

SCHEDULE OF 
IMPLEMENTATION 

STATUS 

3.  Ban on the use of CFCs, and 1,1,1-
TCA in manufacturing sector1 

January-December 
2006 

This regulation has been 
entered into force since 2005. 

4. Database of trained technicians in 
the MAC sector2 

January-December 
2006 

Database will be updated 
from database in 2005 and 
will be included in PMU 
website 

5. Annual MAC inspection 
requirement is operational2 

January-December 
2006 

This regulation has been 
entered into force since 2005. 

6. Public Awareness Activities January-December 
2006 

See Part H above 

7. Follow-up and Monitoring 
completed sub-projects   

January-December 
2006 

- 

8. International Ozone Day Ceremony September 2006 - 

                                            
1 2004 Performance target 
2 2005 Performance Target 



J. 2006 Budget and Planned Disbursement 
 

Table 12 – Budget and planned disbursement in 2006 
 

Original Funding Approved )SU$( Revised Budget )SU$( Funding Disbursed )SU$(  
Obligated Expenditures Planned Disbursement2  Cumulative 

Available 
Funding as 

of December 
2005 

Funding 
Approved 

in CY 2006

Cumulative 
Available 

Funding in 
CY 2006  

Proposed 
Reallocation 
of Funding 

in CY 2006 
from  /to1  

Cumulative 
Available 

Funding in 
CY 2006  

Cumulative 
Expenditure 
Disbursed as 

of December 
2005 

Obligated 
Expenditure
s from CY 

2005 

Expected 
Obligated 

Expenditure 
in CY 2006  

Expected 
Disburseme

nt in CY 
2006 

To be 
Disbursed 
after CY 

2006 

Expected 
Saving 

)SU$(  

 

Description 

)1(  )2(  )3(  )4(  )5(  )6(  )7(  )8(  )9(  )10(  )11(  
1 Investment Projects - 

Aerosols 
102,960 0 102,960 0 102,960 0 0 0 0 0 102,960 

2 TA for MDIs 57,200 0 57,200 0 57,200 49,855 0 0 0 0 7,345 
3 Investment Projects - CFC-

113 
805,154 0 805,154 0 805,154 260,443 0 0 0 0 544,711 

4 Investment Projects - 1,1,1-
TCA and CTC 

181,000 0 181,000 0 181,000 101,040 58,982 0 58,982 0 20,978 

5 TA for contact cleaners 23,100 0 23,100 0 23,100 0 0 0 0 0 23,100 
6 Garment and Textile 

Industry 
1,026,066 0 1,026,066 0 1,026,066 73,991 952,075 0 952,075 0 0 

7 Investment Projects - 
Foam 

3,159,306 0 3,159,306 -604,460  2,554,846 381,155 1,623,476 0 1,623,476 0 550,215 

8 MAC Inspection 
Requirement 

1,237,500 0 1,237,500 0 1,237,500 18,530 1,218,970 0 1,218,970 0 0 

9 Train-the-Trainer - MAC  319,000 0 319,000 0 319,000 202,059 54,250 0 54,250 0 62,692 
10 Certification of MAC 

Service Technicians 
Workshops 

131,067 0 131,067 0 131,067 69,747 17,119 22,500 39,619 0 21,700 

11 Financial Subsidy for 
Purchasing MAC Servicing 
Equipment and Group 

Coordinator Fee )including 
additional 500 MAC 

2,940,000 385,000 3,325,000 341,110 3,666,110 655,541 2,284,459 726,110 2,455,569 555,000 0 
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Original Funding Approved )SU$( Revised Budget )SU$( Funding Disbursed )SU$(  
Obligated Expenditures Planned Disbursement2  Cumulative 

Available 
Funding as 

of December 
2005 

Funding 
Approved 

in CY 2006

Cumulative 
Available 

Funding in 
CY 2006  

Proposed 
Reallocation 
of Funding 

in CY 2006 
from  /to1  

Cumulative 
Available 

Funding in 
CY 2006  

Cumulative 
Expenditure 
Disbursed as 

of December 
2005 

Obligated 
Expenditure
s from CY 

2005 

Expected 
Obligated 

Expenditure 
in CY 2006  

Expected 
Disburseme

nt in CY 
2006 

To be 
Disbursed 
after CY 

2006 

Expected 
Saving 

)SU$(  

 

Description 

)1(  )2(  )3(  )4(  )5(  )6(  )7(  )8(  )9(  )10(  )11(  
Service shops(  

12 Financial Subsidy for 
Purchasing MAC R&R 
Machines and Group 
Coordinator Fee 

695,200 127,600 822,800 50,000 872,800 0 695,200 177,600 436,400 436,400 0 

13 Project Management Unit 1,340,000 200,000 1,540,000 0 1,540,000 937,057 402,943 200,000 602,943 0 0 
14 Custom Training 165,000 0 165,000 0 165,000 138,835 10,500 2,400 12,900 0 13,265 
15 Train-the-Trainer - 

Refrigeration 
180,000 139,000 319,000 0 319,000 0 0 319,000 319,000 0 0 

16 Procurement of Refrigerant 
Identifiers to Other 
Government Agencies 

29,474 0 29,474 0 29,474 0 21,000 0 21,000 0 8,474 

17 Certification of 
Refrigeration Service 
Technicians Workshops 

)2007-2009(  

0 0 0 50,000 50,000 0 0 50,000 0 50,000 0 

18 Financial Subsidy for 
Purchasing Refrigeration 
Servicing Equipment and 
Group Coordinator Fee 

)2007-2009(  

0 0 0 163,350 163,350 0 0 163,350 0 163,350 0 

 TOTAL 12,392,026 851,600 13,243,626 0 13,243,626 2,888,254 7,338,973 1,660,960 7,795,183 1,204,750 1,355,439 
 
 



 - 50 -

Remarks: (1) Negative figures shown in column (4) indicate the amount of funding reallocated to other activities.  Positive figures shown in the same 
column represent the amount of funding allocated to respective activity; 

   (2)  Planned disbursement shown in column (9) and (10) is based on available funding as of CY2006 
 
 
















































