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ABSTRACT

The purpose of this study is to find the impacts of Montreal Protocol to Global Market
and Production Process on Room Air-conditioner’s Manufacturer.

The samples of this study comprise both private and government sectors. 14
representatives from private joint venture Air-Conditioner manufacturer plus 2 representatives
from government sector who are controlling the using of ozone depletion substances.

Data was collected by a structured interview to keep the information of the organization
structure of air conditioner exporter, current market situation, readiness to new refrigerant,
controlling of ozone depletion substance and necessity of support from government sector.

After gathering the data, it was found that ozone depletion substance which is using in
air conditioner manufacturing industry is divided into 2 groups, direct group which is using
refrigerant in product and indirect group which is using solvent and other chemicals to
supporting products, and controlled by Montreal Protocol.

The using of Refrigerants purpose are CFCs, HFCFs and HFCs have made a great
impact on air-conditioner exporters because 85% of the products are exported to developed
countries which ratio of refrigerants consumption/population is in category 2, Class-C. And
these developed countries had to stop using CFCs in year 2000 and reduce consumption rate of

HCFCs at 35% and 65% in year 2004 and stop using HCFC-22 in year 2010 respectively.



Moreover, HCFC-22 which is using in room air-conditioners will be cancelled in year 2010. So,
the air conditioner manufacturers have only 7 years to improve their products and production
processes. But current situation, 71% of manufacturers use HFC-410A, HFC-407C together with
HCFC-22 and 91 % plan to use HFC-410A in year 2007. It can be implied that there is no
impact to the consumers, but only the manufacturers will have higher investment and higher
cost.

Other solvent and chemicals which are using in supporting production, i.e. CFC-11 in
foam manufacturing, CFC-11 and CFC-12 in machinery maintenance spray, Trichloroethane
(TCA) and Carbontetrachloride (CTC) in the cleaning coper tube of heat exchanger process and
CFC-13 in the cleaning process of air conditioner’s compressor, are categorized in Class-A and
Class-B in Montreal Protocol. All members, included Thailand, have to control the consumption
rate, have made an impact to all air-conditioner manufacturers. At present, only 50% air
conditioner manufacturers stop using the above mentioned substances. Most -of these 50%
manufacturers are Japanese direct invested companies. But the joint venture group from Korean
and USA are still using such substances. So, the Thai exporters have to improve their products
and production process according to Montreal Protocol especially the prohibit of using TCA and
CFCs for machinery maintenance spray in year 2003, CFC-113 for cleaning process in year 2004
and TCA for all products in year 2008 which control by Thai Regulation. So, the manufacturers
have to develop other substance for replacement before the prohibition of import and using will
be started which will make an impact to the 30,000 million bath per year in exporter air-

conditioner industries in Thailand.
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2.2.1.2 MINTANALEIA Cleaner Production
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1. Life Cycle Assesment (LCA)
. Plublic Environmrmt Reporting

. Environment Indicators

. Codes of Practice
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3
4. Industrial Ecology
5
6. Environmental Audits
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8. Environmental Accounting

9. Design for Environment

10. Environmental Labeling

11. Performance Based Contracting (PBC)
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13. Environmental Tax
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bl ERTRE yasi
(W.f) (fuindoq) @mum)
2531 150 363.5
2532 51 330.4
2533 261 1474.8
2534 715 4049.1
2535 1207 6605.6
2536 1428 7358
2537 2214 12228.6
2538 3231 17352
2539 3303 20335.7
2540 3396 23870.7
fn NSUFANING
15197 3.7 mmhdindeatfveinaveaTan Tl w.a. 2532-2536
2532 2533 2534 2535 2536
59U 5,398.00 5,591.00 6,185.00 7,935.00 8,002.00
19150 1,589.00 1,542.00 2,292.00 3,461.00 3,635.00
- §03M 415.00 396.00 663.00 1,217.00 1,199.00
- fanTuy 159.00 177.00 257.00 355.00 427.00
-3u 171.00 122.00 187.00 297.00 389.00
- gAnIsiiie 110.00 99.00 180.00 301.00 287.00
-§iu 65.00 66.00 221.00 211.00 251.00
- woiiisad 112.00 118.00 135.00 145.00 159.00
-‘lny 30.00 43.00 58.00 52.00 69.00
415y 1,521.00 2,060.00 1,943.00 2,286.00 2,021.00
- wosuil 304.00 454.00 252.00 328.00 265.00
-anu 132.00 226.00 282.00 387.00 259.00
- ANTI98IUNNT 238.00 298.00 246.00 220.00 253.00
aniga 755.00 688.00 597.00 718.00 761.00
uAuIA 762.00 705.00 640.00 700.00 741.00
Uszmedu q 771.00 596.00 713.00 770.00 844.00

11 : International Trade Statistics year Book 1993, United Nation
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yammniud ¥291) n.a 2532 - 2536

2532 2533 2534 2535 2536 2533 2534 2535 2536

N 5,398.00] 5,591.00 6,185.00 7,935.00 8,002.00 3.58] 10.62] 2829 0.84
o135y 1,589.00] 1,542.00 2,292.00 3,461.00 3,635.00 -2.96] 48.64] 51.00 5.03
- dpama 415.00 396.00 663.00 1,217.00 1,199.00 -4.58 67.42f 83.56] -1.48
- ganhld 159.00 177.00 257.00 355.00 427.00 11.32] 4520 38.13] 20.28
-%u 171.00 122.00 187.00 297.00 389.00 4. -28.65| 53.28) 58.82| 30.98
- -nqﬁmszlﬁu 110.00 99.00 180.00 301.00 287.00 -10.00| 81.82| 67.22 4.65
- ﬁjﬂu 65.00 66.00 221.00 211.00 251.00 1.54] 234.85| -4.52| 1896
- 1efisnd 112.00 118.00 135.00 145.00 159.00 5.36] 1441 7.41 9.66
Iy 30.00 43.00 58.00 52.00 69.00 43.33| 34.83] -10.34) 32.69
lﬁi 1 1,521.00]  2,060.00 1,943.00 2,286.00 2,021.00 3544 -5.68] 17.65 -11.59
- weIuil 304.00 454.00 252.00 328.00 265.00 49.34] -44.49| 30.16] -19.21
ﬂﬂi’! 4 755.00 688.00 597.00 718.00 761.00 -8.871 -13.23] 20.27 5.99
URAHIA 762.00 705.00 640.00 700.00 741.00 -748; -9.22 9.38 5.86
ﬂ‘i:mﬂgu 9 771.00 596.00 713.00 770.00 844.00 -22.70p  19.63 7.99 9.61

1 : International Trade Statistics year Book 1993, United Nation
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M3 3.9 yammsiduesdadiveunsenlSueimeialan
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8. MINILAUAITUNIASTIIWVRIIT | Taill = (36%) hifi=2  fhifi=1 hifi=2 fi=2
auddugdunssnme =9 (64%) =
9. mathsvhmmtundun1dlmi | hifi=7(s0%) hifi=2 | Nifi=2, | Wi=2 [hii=1
§i=7(50%) fi=6 ) = 1
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mssuundoyasInnquaLnu (N=14)

manuidusiialmi nsquasiaw USA JPAN THAI KRE

FuToTou vosddnluusazngu fol(e=ld (n=2) (n=8) (=2) (=2)
10. msdaeusulianudiieatumsh | il =(64%) hiti=2  [hifi=4 hifi=2 | {i=1
anutuiialmildfuminay ii=5 (36%) A=4 hifi=1
1. mawSouunuiaousulianudiies | hifi= @s%) hii=1 [hifi=o, fi=2  [hifi=1
fumsninnuduaiialmildio i =10 (72%) fi=1 fi=3 J=1
minauluszozihunan
12. Anwmuselunsniswdanies HFC410AUs 3 HFC123, Bl HFC410A - fi=2
YSveineiidmsinnudusiialu | HFC407c=12 134a, hiag 407¢ =8 HFCA410A,
yoauSinminTeuTinluniely (86%), HFC123 H07C=1; 107¢
Hoqilu LAZ134a = 2 (14%) W10A =2
13, wdnsuatiraalu Tssouludlogiy | hifl=3mdoor=1 [hifi=1 fndoor = 1 Nifi=2 | fi=2
ﬁquﬁ‘[aﬁﬁunny’nﬂqmlﬁugﬁﬂ'[nﬁ Outdoor + Indoor =6 [Outdoor + Outdoor =4 Indoor +

, Outdoor =4_ Indoor = 1 indoor +Qutdoor] Outdoor
=3
14, Senlfumimafirdnninudnly | 586% 70 Indoor |Indoor=1, fndoor + - #} Indoor
wfonSoustmuiluilegiufidaufild  [+Oudoor=12,  fndoor+  Putdoor=8 + Outdoor
fumsinnuidusiialni fie 4oz Indoor=1  Dutdoor =2 =2
i5. myl¥maiaiosuTelsuly Nili=7 (s50%), % | fi=1, fi=2 =2 fi=2
nITUINMSHARMBT A AzeRsy | HCFCI4b,cTC, | Nifi=1 HCFC141b, | CTC,TCA |HCFC141b
fuvomdatust TCA,Punch Oil = 7 hifi =6 , Punch oil
(50%)

16. M3 1¥Fudundedannlsznouves | hifl =8 (s79%), hifi=2 =2 Cuhion | =2 fi=2
ndoalfueimaldingAuiiiunein | Cubion Foam=6 " Foam, Cuhion | Cuhion
maimosuTe oy (43%) hifi =6 Foam Foam
17. unumsfon@nndanieaiveine | il =6 43%) hifie2  (hifi=2,5=6 | hili=2 fi=2
#1335 ODS feusvernmiiimun i} .91, 2003-2005 (2003-2005 =5, (2003-2005)
amdenanaiuounIenn = 8(57%) 2010 = 1)
18, urumsfion@nntsidsudumie | il =6 @3%) hii=2  [hifi=2 hiti=2  |fi-2
SnqAvilgms opslunssuanindn |l =8 (67 . 11=6(2003- (2003-2005)
feustuzafidmuaadonnas 2003-2005 2005 = 5,
usuUNIOBA 2010=1)
19, usAnINAiz s uOUNTBBATIING hifi =14 hifl =2 hifi=3 Nii=2 | hifi=2
NTENUABATSUIUNIHAAUAENTTIDON
Aeuiinudafingszifion Buq finseny
dnnelu

CTC : Carbon tetrachloride , TCA : 1,1,1- Trichloroethane
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Disnanusadiensmsfifudndsems Tao | windae 2 8(100%) | 2 2 2
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msuazimumnamsudlvilgmiszniumsy hintudawo | o 0 0 0 0
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2 SamiiFrngud s uinvuusimaTuled | vhdon | 1 5 2 1 2
ﬁmm:ﬁu'lummﬁn'lﬁr‘fué’ﬂs:naumsﬁ'uﬁnsh (68%) | (50%) | (62%) [100%) | (50%) |(100%)
wisulnanszuaunissdadou ne. 2010 @  |hifufes | 3 0 ! 0

(32%) (50%) | (38%) | (0%) (50%) | (0%)
3. uedalifimsihsyuuinasgumna 10 9000 | wiudawts | 2 8 |2 2 2
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msudn hgeammnssunieauomming Nishidwo | o 0 0 0 0
Qﬂmnssu#uﬁumﬁm (n (0%) (0%) 0%) | (0%) (0%) 0%)
4. fiaynmnsdumsudnsiansdunseda |vtudots | 1 |0 | 2 2 2
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TunsdififinnmsududoatAouaaunaTulod iiude 1 1 0 0 0 0
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wiadu e Wgnda foveen munsnFondrm hiviudavo | o 0 0 0 0
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©0%) (0%) 0% | ©w | 0% | 0%
A - 4 o - d
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ns$uundoyaninnguiumu

avdaudunutomde lunsadumssudiugusing (N=16)
Tudlszina USA | JPAN |THAI | KRE | GOV
(0=2) | (0=8) [(n=2) | (n=2) | (n=2)
1 fmusnasnsiinsdananiisafusuiiels? | viudo 13 | 1 8 0 2 2
Soynfigndeafudus Inaite 1 lumsdaduls @) @1%) | (50%) |(100%)| (0%) |(100%)] (100%)
Wirdudaw3 | 1 0 2 0 0
9% | (50% | ©%) [(100%)| ©%) | (0%
2 dsznduiusifeatunmsfoulasmsinny | thdots | 2 8 2 2 2
@urudon1sg veady Murduransznuuasdon (100%) _|(100%)|(100%) | (100%) | (100%) | (100%)
Yoty odnmeriiles (1) hidufao | o 0 0 0 0
(0%) (0%) | (0%) | (0%) | (0%) | (0%)
3 ﬁmuﬂnqszlﬁuuﬁ%mu'lummﬁﬂ, g wiukao16 | 2 8 2 2 2
wazu3nig Audnlszinn Public goods ITuIn3oa (100%) _ | (100%)|(100%) | (100%) | (100%) | (100%)
Yo (1) Niviudwo | o 0 0 0 0
(0%) 0%) | (0%) | (0%) | (0%) | (0%)
a fuimisTasamznnmiwauvesigasezdes | vindeis | 2 | 8 | 2 | 2 1
finnwdedregndealumundenldimaTulatesns (93%) _ [(100%)(100%) | (100%) | (100%)) (50%)
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1. UHUMSENENNISIYENS HCFCs szavlan (Global Plan)
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szoeznmlunsmuguusaiann n-2
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#1597 9-1 Montreal Annex A: Controlled substances

Ozone- N
Group Substance Depleting
Potential*

Group I
CFCl, (CFC-11) 1.0
CF,Cl, (CFC-12) 1.0
CF,Cl, (CFC-113) 0.8
CF.Cl, (CFC-114) 1.0
C,F.Cl (CFC-115) 0.6
Group IT
CF,BrCl (halon-1211) 3.0
CF,Br (halon-1301) 10.0
C,FBr, (halon-2402) 6.0

® These ozone depleting potentials are estimates based on existing knowledge and

will be reviewed and revised periodically.



15197 ¥-2 Montreal Annex B: Controlled substances

(methyl chloroform)

Ozone-
Group Substance Depleting
Potential
Group I
CF,Cl (CFC-13) 1.0
C,FCI, (CFC-111) 1.0
CEC, (CFC-112) 1.0
C,FCl1, (CFC-211) 1.0
C,F,Cl, (CFC-212) 1.0
C,F,Cl (CFC-213) 1.0
C,F.Cl, (CFC-214) 1.0
Ozone-
Group Substance Depleting
Potential
Group I
C,FCl, (CFC-216) 1.0
- GFCl (CFC-217) 1.0
Group IT
CCl, Carbon tetrachloride 1.1
Group III
CH,L* 1,1,1-trichloroethane* 0.1

This formula does not refer to 1,1,2-trichloroethane.
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Group Substance Number of isomers ODP

Group I

CHFC], (HCFC-21)** 1 0.04
CHF,Cl (HCFC-22)** 1 0.055
CH/FCI (HCFC-31) 1 0.02
C,HFCI, (HCFC-121) 2 0.01-0.04
CHF,Cl, (HCFC-122) 3 0.02-0.08
C,HF3Cl, (HCFC-123) 3 0.02-0.06
CHCI,CF; (HCFC-123)** - 0.02
C,HFCI (HCFC-124) 2 0.02-0.04
CHFCICF; (HCFC-124)** - 0.022
C,H,FCls (HCFC-131) 3 0.007-0.05
C,H,FCl, (HCFC-132) 4 0.008-0.05
C,H,F3Cl (HCFC-133) 3 0.02-0.06
C,H3FCl, (HCFC-141) 3 0.005-0.07
CH;CFCL, (HCFC-141b)** - 0.11
C,H;3F,Cl (HCFC-142) 3 0.008-0.07
CH;CF,Cl (HCFC-142b)** - 0.065
CoHLFCI (HCFC-151) 2 0.003-0.005
CsHFClg (HCFC-221) 5 0.015-0.07
CsHF,Cls (HCFC-222) 9 0.01-0.09
C;HF3Cly (HCFC-223) 12 0.01-0.08
C3HFCl5 (HCFC-224) 12 0.01-0.09
C;HFsCl, (HCFC-225) 9 0.02-0.07
C;HFCl (HCFC-226) 5 0.02-0.10
C;sH,FCls (HCFC-231) 9 0.05-0.09
CsHyF,Cly (HCFC-232) 16 0.008-0.10
CsH,F5Cl;5 (HCFC-233) 18 0.007-0.23
CsHyF4Cly (HCFC-234) 16 0.01-0.28
CsH,FsCl (HCFC-235) 9 0.03-0.52
CsH3FCl, (HCFC-241) 12 0.004-0.09
CsH;3F>Cl3 (HCFC-242) 18 0.005-0.13
C;H3F5ClL (HCFC-243) 18 0.007-0.12
C;H;3F,4Cl (HCFC-244) 12 0.009-0.14
C;H4FCl3 (HCFC-251) 12 0.001-0.01
C3H4FoCl, (HCFC-252) 16 0.005-0.04
CsH4F5Cl (HCFC-253) 12 0.003-0.03
Cs;HsFCl, (HCFC-261) 9 0.002-0.02
C;H,sF,Cl (HCFC-262) 9 0.002-0.02
C;HgFCl (HCFC-271) 5 0.001-0.03
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Group Substance Number of isomers ODP

Group 11

CHFBr; 1 1.00
CHF,Br (HBFC-22B1) 1 0.74
CH,FBr 1 0.73
C,HFBr,4 2 0.3-0.8
CzHFzBI‘3 3 0.5~1.8
CzHF;;BI'z 3 0.4-1.6
C.HF4Br 2 0.7-1.2
CszFBI‘3 3 0.1-1.1
CszF 2BI'2 4 0.2-1.5
C2H2F3Br 3 0.7-1.6
C,H;FBr; 3 0.1-1.7
C2H3F 2Bl’ 3 0.2-1.1
CH4FBr 2 0.07-0.1
C3HFBr;s 5 0.3-1.5
C3HFzBI'5 9 0.2-1.9
C3I‘IF3BI'4 12 0.3-1.8
C3HF4BI'3 12 0.5-2.2
C3I‘IF§BI'2 9 0.9-2.0
Cs;HF¢Br 5 0.7-3.3
C3H2FBI’5 9 0.1-1.9
C3H2F2Br4 16 0.2-2.1
C3H2F 3Br3 18 0.2-5.6
C3H2F4BI‘2 16 0.3-7.5
CsH,FsBr 8 0.9-14.0
C;H5FBry 12 0.08-1.9
C3H3F2Br3 18 0.1-3.1
C3;H3F3Br; 18 0.1-2.5
C3H3F4Bl' 12 0344
C3H4FBr3 12 0.03-0.3
C3H4F2Br2 16 0.1-1.0
C3H4F3Br 12 0.07-0.8
C;HsFBr, 9 0.04-0.4
C3H5F zBr 9 0.07-0.8
Cs;H¢FBr 5 0.02-0.7
Group 111

CH,BrCl Bromochloromethane 1 0.12
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Montreal Protocol Ratification Status

Country Signed Ratified Signed Ratified
Vienna Vienna Montreal Montreal
Convention Convention Protocol Protocol
Argentina 3/22/85 1/18/90 6/29/88. 5/19/89
Australia * 9/16/87 6/8/88 5/3/89
Austria 9/16/85 8/19/87 8/29/88 12/30/88
Belgium 3/22/85 10/17/88 9/19/87 7/20/89
Burkina Faso 12/12/85 3/30/89 9/14/88 10/31/88
Bylorusslan ssr 3/22/85 6/20/86 1/22/88 8/30/89
Cameroon * 8/30/89 * 6/30/88
Canada 3/22/85 6/4/86 9/16/87
Chad * 5/18/89
Chile 3/22/85 6/14/88
China * 9/11/89
Congo 9/15/88
Denmark 3/22/85 9/20/88 9/16/87 12/16/88
Egypt 3/22/85 5/9/88 9/16/87 8/2/88
Equatorial Guinea * 8/7/88
EEC 3/22/85 10/17/88 9/16/87 12/16/88
Fiji * 10/23/89 * 10/23/89
Finland 3/22/85 9/26/86 9/16/87 12/23/88
France 3/22/85 12/4/87 9/16/87 12/28/88
East Germany * 1/25/89 * 1/25/89
West Germany 3/22/85 9/30/88 9/16/87 12/16/88
Ghana 7/24/89 9/16/87 7/24/89
Grooco 3/22/85 12/29/88 10/29/87 12/16/88
Guatemala * 9/11/87 * 11/7/89
Hungary * 5/7/88 * 4/20/89
Iceland * 8/29/89 * 8/29/89
Indonesia 7/21/88
Ireland * 9/15/88 9/15/88 12/16/88
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Montreal Protocol Ratification Status

Country Signed Ratified Signed Ratified
Vienna Vienna Montreal Montreal
Convention Convention Protocol Protocol
Israel 1/14/88
Italy 3/22/85 9/19/88 9/16/87 12/16/88
Japan * 9/30/88 9/16/87 9/30/88
Jordan * 5/31/89 * 5/31/89
Kenya * 11/9/88 9/16/87 11/9/88
Liechtenstein * 2/8/89 * 2/8/89
Luxembourg 10/17/88 1/29/88 10/17/88
Malaysia * 8/29/89 * 8/29/89
Maldives * 4/26/88 7/12/88 5/16/89
Malta . 9/15/88 9/15/88 12/29/88
Moxico 4/1/85 9/14/87 9/16/87. 3/31/88
Morocco 2/7/86 1/7/87
Netherlands 3/22/85 9/28/88 9/16/87 12/16/88
New Zealand 3/21/86 6/2/87 9/16/87 7/21/88
Nigeria * 10/31/88 * 10/31/88
Norway 3/22/85 9/23/86 - 9/16/87 6/24/88
Panama * 2/13/89 9/16/87 3/3/89
Peru 3/22/85
Philippines 9/14/88
Portugal * 10/17/88 9/16/87 10/17/88
Senegal 9/19/87
Singapore * 1/5/89 * 1/5/89
South Africa * 1/15/90 * 1/15/90
Spain * 7/25/88 9/21/88 12/16/88
Sri Lanka * 12/15/89 * 12/15/89
Sweden 3/22/85 11/26/86 9/16/87 6/20/88
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Montreal Protocol Ratification Status

Country Signed Ratified Signed Ratified
Vienna Vienna Montreal Montreal
Convention Convention Protocol Protocol
SwitZerland 3/22/85 12/17/87 9/16/87 12/28/88
Syrian Arab Republic * 12/12/89 * 12/12/89
Thailand * 6/30/89 9/16/88 6/30/89
Togo 9/16/87
Trinidad & Tobago * 8/29/88 * 8/28/89
Tunisia * 9/25/89 * 9/25/89
Uganda * 6/23/88 9/15/88 9/18/88
. Ukranlan SSR 3/22/85 6/18/86 2/18/88 9/20/88
USSR 3/22/85 6/18/86 12/29/87 11/10/88
United Arab Emirates * 12/22/89 * 12/22/89
United Kingdom 5/20/85 5/18/87 9/16/87 10/16/88
USA 3/22/85 8/27/86 9/16/87 4/21/88
Uruguay * 2/27/89
Venezuela * 9/1/88 9/16/87 3/6/89
Zambia * 1/24/90 * 1/25/90
Total-without EEC 27 59 45 54

*Ratification by accession (without signing).

#1111 :CFCs liag Montreal Protocol dninaiutauiynsnsy nsu T5smgaamnssy
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