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Abstract

This study examines greenhouse gas (GHG) emissions in the compressor manufacturing industry at both
the organizational level and the broader industrial context. The objective is to assess mitigation potential across
the value chain (Scope 1-3) under ongoing technological transitions and evolving global market demands. The
analysis reveals that electricity consumption (Scope 2) is the largest source of GHG emissions in compressor
manufacturing. High electricity use in metal forming, machining, system testing, and continuous machine operation
contributes to Scope 2 emissions that clearly exceed those from Scope 1 sources (fuel combustion and refrigerant
leakage). Although Scope 3 emissions include embodied carbon in metal raw materials, upstream material
processing, and transportation to export markets, these values vary significantly depending on supplier-specific
data and supply-chain structures. A global market review shows that China dominates the compressor market with
a 42-43% share, followed by Europe, the United States, and India. Each region is rapidly adapting to environmental
regulations and low-carbon technology requirements, which directly influence the competitiveness of Thai
manufacturers within international supply chains. On the technological front, key mitigation opportunities include
efficiency improvements in inverter compressors, adoption of low-GWP refrigerants, advanced engineering design,
and comprehensive energy-management systems. These measures can collectively achieve approximately 20—
38% emission reduction, with the most significant impact linked to reductions in electricity consumption—therefore
directly targeting Scope 2, the highest-emitting category. From an industrial perspective, the compressor sector is
considered a “fast-transition” industry compared to heavy industries that depend on high-cost decarbonization
technologies. As such, it plays an important role in lowering organizational carbon footprints, enhancing
competitiveness, and meeting stricter environmental requirements in export markets. These developments also
support the long-term sustainability strategy of Thai manufacturers as they progress toward Net Zero targets.
Keywords: Carbon Footprint of Organization, Life Cycle Assessment, Technological Transition, Carbon Neutrality,

Compressor Industry
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WasomuazmMIsalna (Scope 1) I6 10-20% Taanwuinmyaala (vapor injection) s COP & 4.3-4.4% [33], [34]
Advanced Design 114 CFD/DoE ﬂ’li"ﬁ'@m’iqmﬂgﬁ twin screw LAz motion efficiency 484 scroll TAURAWRIITHA
5—-15% [35—37] izuuﬁ'@m'swaﬁ'\‘muﬁa i WHR 14 oil-free screw compressors hanuaunauanltle 90-94%
W&z Circular Economy 8@ Scope 3 laatnsfivaian [38-43] a’gﬂLmeaﬁLﬁuﬂizﬁﬂﬁmwwé'amumaiﬂ,fﬂ‘ntTm'i
acﬂmiﬂﬁiaﬂ’ﬁ'sﬂfamﬁﬁé’@dmgdq@ §aandad SDG 7 uaz SDG 13 YazAianTvAuLdu Low-GWP uasns
M TIFEULUEU SDG 9 Uaz SDG 12 daLa’%umimﬁﬂumug}qmm%ﬂsimawstal,snas‘ﬂﬁuam‘hasmﬂ"aﬁu
4.5 nstﬁﬁnmn’mﬂﬁlzlmi'me’\"mmﬂfufaﬁ‘luqmmmmiuﬂauL‘Wiamm‘
mmJ?iﬂumm‘ffmmﬂIuIaﬁluqmaW%niswﬂammemaﬂmﬁmmﬂa@msﬂdaﬂﬁwﬁaumzﬁm UEPININ
T,amamaqiﬁﬂmm%ﬁmwﬁmﬁmﬁ e uaevialtaUmu wamaedindy 1dun milduainaBuneiines tilaan
WaIINWLUTE9 Use Stage f'ﬁaLﬂuLL%mﬂﬁiamﬁuaugaq@ LLazﬂ’liLﬂalﬂuﬁ’liﬁ’]ﬂ’n&lLﬁuvl,ﬂgjﬁﬁ@] Low-GWP #38
a3533ud ldur gl uan Daikin waz Panasonic Ifinaluladduefinesiuiu R32 FaudNAITIE 1990

"ﬁ’]ﬂﬁﬂﬂ’ﬁl‘lﬂﬂﬂ%ﬂaﬂ 20-30% @aacﬂmqmﬂ‘*ﬁmu LLﬂZﬂ(ﬂﬂ’Tﬁ'ﬂﬂlE}Elﬂ’ﬁf'ﬂauﬁ]’)ﬂﬂ’]’i’%”ﬂ%ﬂ“ﬂﬂdﬁﬂiﬁ’]ﬂ’l’]&lLﬁ%’i’]’l
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67% Wilalfisuniu R410A wananiissairsseldannnisune carbon credits lagtanizluaanatedy—ud§Anad
darudulags [16, 26, 44], ylaul: Bitzer unz GEA Group wannaluladfldmsvinanuiussinma saaados
U EU F-gas Regulation mstlasurnuiitisaadnaniwmsnelanfauannasrinenuiiuwiouranue snvisde
aaalniauuIn1IIuTINLast loidassviiaudu akuauu circular economy uazitnany Net Zero 184
European Green Deal nuiluil 2050 [30, 45-48] Tuuaziaifoaziusanideoald: fudalng 13u Midea uaz Gree
sanuluduiiefinainaninssmaiuaz R32 aen9RaLiie aan3lg iivesduilnadiwanann wazdisaanis
Usapasuanszaudszing wiowanlonalunsnagsoantiiuaain Energy Star Wz Carbon Label G91&5x
anuEIInussTwluewiag [49-51] annIdidnmwuin maasuinuswnaluladnuiuduinefinesuazas
vauiu Low-GWP iuanasmyddniiaanisUsesasuen a%wga@mﬁ'u WA R FBULATHININY UL
ﬁuﬁ%mmauauaa@iaﬂgﬁmmuauﬂmmsmmﬁ'ﬁﬁmz@?’umﬂa
4.6 mstﬂﬁlElmi'mé"mmﬂfufaﬁhmaqmmwmsu

miLﬂﬁﬂumu@TﬂuLmIﬂaﬁlumaqmm%msmamwamma%ﬁmﬂiﬂaﬁﬂﬁuauﬁwLmﬂ@mﬁu@nuﬁunu
A1 UAzAUWIBNVBIRIANTINGARINNITNABNLWIRITEFIALTUNEGY Quick Win aansaaansUdasing 20—
38% luszozamrnunslesuuaunesines a3vianutdn Low-GWP uwaznsaanuuudszaninings laolisas
amuimaai”wv’ﬁrugmlmj [52, 53] lumiassdnu gamnnswyudiuuduazinin daidungs hard-to-abate sectors
I NI DBRANNIINNTZLARM TN U @Taomﬁ’ﬁmﬂiﬂaﬁlmjﬁﬁﬁunugaLLa:WLamwvwm L% NIAN
Juasueanuazlalasian [54, 55] aaawnIINBIUBUG ulANBNINAANIIURBLEY 25-50% mumsmﬁyuvlﬂ;j
T0aud Wi LL@iﬂ'@g}ﬂﬁﬁﬁ'@@T’Jmm\ﬂsﬁqﬂmml,a:mwﬁwmﬂﬁﬂuf@]qamm:mmﬂ"\iﬁu [56, 57]

4.7 aanaAaansalgasnun1sdaaafwiSannszan

ﬁumaué’@dm@lm@ﬂauLWiaLfnaﬂaﬂguqﬂ 42-43% i 2023-2024 LLa:Lﬂuﬁdaaaﬂﬁu@Tv%ﬁu uLde
wulaads 6% dafl plyddszunm 20% vasaanauiuinaluladzaandas European Green Deal uaz F-gas
Regulation 34334 ﬁ'cg@LL‘I‘T@@TmﬂauLWiaLsnai(q@]mﬂﬂﬁuLLa:mﬂIuIaﬁmguga [57-59]

gnsulng wiasadnninau udiivladeiio Qa@hﬂ 2023 U3zN104 535.3 A uAaaaN3 Maldula 3.7%
dofl naaLRaRY 7.1% doll (2024-2030) aaand 2023 a%i*ﬁ' 163.68 sunn. maRudu 187 sunn. lud 2028
AaNanan o KBoauwy dulds wazdulailide I@ﬂﬁﬁwﬁml,az;jdaaanﬂ'h 865 318 [63—65]

mafivdusasmIndauasdsaaninossnadansdas GHG H Scope 1 NnBaNALaz T lvaanT
¥auLEn, Scope 2 M INRIAININ A TTIIT Buaztuiin, uaz Scope 3 anaiuaudsaalulansuazmsan
salUnanagsaan (~80% maamidaaaﬂvﬁmm) [60—65]

Ll FAnATeINAAFs LT uuazdudsgiRaninasinunoada wan@ganglaluazanizs i
MW@EEW%?GLL?@ﬁQNLi&N’J@ L% European Green Deal, F-gas Regulation tLaz CBAM [66, 67] @”@fuﬁmﬁm%n
dududasamuwnalulabusz@ninings 1iu dunedined nauwsssaiaasdWs uazn1saanuuy CFD winuna

qwﬁ'@msm%uau LNEINHIANMURINITOUITBUREROAARBINIANS carbon neutrality [66-68] @Tmamsl,ugﬂﬁ 6
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B0% WA . .
° 55% liwdsom  50% LW

. aadads , - -
55% viwllh s, szaags walans  MINHEETIUIG
. . - unan ) -
fuALLA A TTsUTE WAMSTHAIF uRsTA
M Bnfie gl Tng
42-43% D@ lan inlatady 6%/ 20% 1p3ARIa AN 535 Auaaaas (2023) 1iula 3.7%/4
(2023-2024), fidaaan amalng naeifindaiiog aluladnia HRALRNT.1%/T (2024-2030)
dusi 1gmumsaEalun dunus Green Deal 1az F-gas duda/ssnan 865 sluanfou
3 U auy
% fnanIwas GHG % fnanwas GHG % dnumwaa GHG % dAngnwas GHG
15-25% (Inverter, Renewable) 10-20% (VSD, Solar Integration) 30-45% (Oil-free,Renewables, 30-50% (Inverter, Oil-free, CFD,
[57-59, 66] [57-59, 66] Eco-design) [57-59, 66-68] Renewables, Recycling)

[60-65, 66-68]

317l 6 maenlsiaaananinIses wazANEAIWAa GHG lasimaluladnan

5. A3UHANIIEIATITANIVENTIszUL

wamiﬁnmﬁﬁﬁﬁu'jwmﬁﬂsxLﬁum‘?'uauvjmw%uﬁ’l,umﬂaqmmvmssuﬂaustalfnai‘ RIUTORZYVI O
MwsInvasmssesfmiannszannsannmslenasnuanminialulsenn (Scope 2), mMslEidondsuaznns
7 lnavassnsrinnuLin (Scope 1) LA TUauAIAINIANAUUAZNNTUUES (Scope 3) I@U"ﬁagaﬁ”lﬁmnms
NUNINLEITEUUEI1 Scope 2 Wuundsddasgiganaslssnu waé’wfﬁa:ﬁaumwﬁ%ﬁﬂ”{gqlaanﬁu'%miﬁ'@
MINAIBUIEMNITIIN UG IBNRIIUFZDD mﬂa‘i’ma“[uiaﬁaunaimaiﬁm:n’mﬁ'@ﬂ'ﬁi‘mq@uE'%Lﬂm‘ﬁ'Lﬁ'mLﬁauﬁu
ms"L@Tm%a’S’@lqﬁummma@msﬂ&iasﬁ”washaﬁﬁfm%m”mu °um:ﬁnwﬂ%’uﬂ;om:mummﬁmLLaf:mi'%"lSmﬁamﬂa@]
Scope 3 uazailamaluiiaarsgiamywio

mﬁm’m:ﬁm%ﬂuLﬁUUS:MNINM%LL@:E&j’wﬁmim:ﬁun‘]ﬁmﬂJ{l%‘lﬁLﬁu'ﬁﬂﬂﬁamuiumﬂIuTaﬁ
UszAnTmwgiuazmssanianiveuweanduszuud HAAAINLEENIN WIATNNIMTENASDaUsERINIL TN
(CBAM) uazaiuauuanuaanInuistusasgnia insluamalan wana Nt wansansdenlsotnetatauiy
hwansnswamfissin (SDGs) lagiamnz SDG 7 msldwasiuazana, SDG 9 NI fgamnnTIN WiAnTIw
LLa:Imaai”']w'fugm wazsig SDG 13 mi%'uﬁamimﬁ'ﬂuuﬂmamwnuﬁa'm'm vhlvgsaldinmssansenuaulu
iz@]”umﬂq@1m%miuaaﬂﬂé’aaﬁ'uﬁﬂmamsw”wms:@”ﬂaﬂ LLa:mminWLﬂuﬂiauaﬁum‘sun'ﬁﬁmﬁulm%maqﬂf

284 ;ju’%mi"l,@”'éﬂﬁw
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