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Decomposition Analysis on Greenhouse Gas Emission of Railway Transportation Sector
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ABSTRACT

In this paper, I analyze the GHG (greenhouse gas) emission factor of the domestic railway transportation sector
using the LMDI (Log Mean Divisia Index) methodology. These GHG factors are the emission factor effect, energy
intensity effect, transportation intensity effect, and economic activity effect. The analysis period was from 2011 to
2016, and the analysis objects were an intercity railway, wide area railway, and urban railway. The results show
that the GHG emission of railway transportation sector decreased during these 6 years. The factors decreasing the
GHG emission are the emission factor effect, energy intensity effect, and transportation intensity effect, while the
factor increasing the GHG emission is the economic activity effect.
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1. M E 20109 9U¥E EFFE|AE, 20159 197 wfETA

A5 Algstaict. 20159 1Y viESdANA AlgA] 7]E &

Selvets 7Sk okl diulstr] fiste] 20104 44 s Aol 2ok Al viEEARNA D daA
FAAAR7 3 S sk on, SAAE o= 20161 12 2 AFso= HyEo] wiEHANA shte] ANt vkt
o =71 2AVEA AEEEES 20309 #iEAY (BAU, SHAGE AEapdite NS s BERro] viEdA N
Business As Usual) thH| 37% =0 & Asioith o] & 4= A= HJER] a1, Fxd Ao HRshl Hich SEn
FHE9] 20301 BAU= 105.26REEolH, 75 & &S FHE WIHo R sk ARl HedA=e gt
744M9EE0 2 BAU tiH| 45538+ 29.3%= A48Tk TAEFTAL AFIEETAL FARLEEAE, T EA A EF AL

HEpREo) QA IAS A5S] Sl AL SA T BRUER ARLBBAL ALSHER0B AR, BFEALE
= =AM S7NA AR LS sk, AN 52494 AL WHAEA D EFAL AEFAG 5 1170 297180] 9
5718 AE o] 2 Az oAlpd Hos E3E 20099 t} (Ministry of Land, Infrastructure and Transport, 2015).
18%, 20209 26%, 2050'd 30%= A3ttt 3t = oiz] 9 2AVIAS a8H 08 53] fleiAs
FRE rhEmE| RN SRS S SY AH0R ofud ANSY 9 L7k MESHE Tl
sto] tigals o] 5EE S BT AV 2 2197} ek oA AH[EA 9 LAVIA HIEREA wlelst
% GEsiel Bick ST AR ol p4AHS ZARE 7] SIE 2% culxioh A (LMDL, Log Mean
ofe Hr9] AAFEHES I 0] 257 WolR|= Divisia Index) 2|2=E3j|5 4] HHZo] x5 A}&-Ect LMDI
FAoltt (Fig. 1). Aol A WHES Eol] oA TH|x|of At =
HAe 71He] 2A7IAE Hejshy] ffgt JAog= B e AE ARESEH, Aol XA} (residuals)7F HA| Gh=
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Fig. 1. Passenger transportation traffic activity in transportation sector.

+ Source :

Ministry of Land, Infrastructure and Transport, Korea Railroad, Korea Rail Network (2017)

* Road means bus (high speed, urban, suburbs, rental) and taxi. Since 2011, passenger cars are included, which statistics means the

sum of passenger cars, bus and taxis.

=4S FPT. 125 e Ralia] g ulsd o)
4 7%, A87RsA D AHA Fo 54 7w glck
(Lee et al., 2012; Kim and Kim, 2016; Kim, 2018).

-2uetoll A= LMDI A8t A HES o83t A
2 9 AR, R 9 A ek (&7E AR O
LA 28154 9 247 viEEA digh At st
Al o]FoR]1L gt} (Park and Jeon, 2013; Kim, 2015).

HhE s loflAl= LMDI A-Eal s WHES a57e
off 283t At HA; SEAL = SOl S5y 5
Fzoll theh Ats Al (U A, 2A7EY), AlFEoF (=
2, A=, 4, ) 2 5 @, oA, Aol w2t
gstA A57F Hal ok

TEEEY o A] axH[E/ol HRE =9)9] A= Zhang
and Wang (2011), Wu and Xu (2014), Achour and Belloumi
(2016) @ Dai and Gao (2016)9] A7} glom, S5H o]
AR HfEEAe] W 5919 9= Kwon (2005a,
2005b), Steenhof et al. (2006), Papagiannaki and Diakoulaki
(2009), Timilsina and Shrestha (2009a, 2009b), Mendiluce
and Schipper (2011) 2! Wang et al. (2011)9] A7} SJtt
E3|Lf Wang er al. (2011) 2 Achour and Mounir (2016)=
SETES B2 9 oA 0= Uiro] BAstgon] B4
SAA (Ekm) 2 A5 (Qhkm)o] TS EU5]
A&l A&A4 (conversion coefficient)s ©]-8310] o34
AAg shEepAo R AN T Rl s w3,

Journal of Climate Change Research 2018, Vol. 9, No. 4

Steenhof et al. (2006), Timilsina and Shrestha (2009a,
2009b), Zhang and Wang (2011), Mendiluce and Schipper
(2011), Wang et al. (2011) ¥ Dai and Gao (2016)2] o]
A AR W pFEe] oluA] aHlF 9 247 viEw
2 3}3FA] (Top-down) O &2 4>4-H-E (modal share)Z HHj|
sto] AlFRopd o |qA] aH] B 2ATES iS5 24
sheick

HHd, sfollAs oFA7HA] dmell thgt dot= wiv]
3t Aot} 425550 LMDI A|4EajiAls 2835k a)
9] d4L2= Lee and Han (2011), Lee et al. (2012) ¥ Kim
and Kang (2017) A7} 9lom, o] A7 oy} that
=S tjAFO 2§ 9512 = Timilsina and Shrestha (2009b)
7t glet.

3 o] A Spue] LMDI AR Wi E
9] Timilsina and Shrestha (2009a, 2009b)2 =] HEpaH
ol 28310, 2011 FRE 2016\7HA] HEgdo] w2 &
A7k viE 29l BRAS sk Aolch

2 = 7| AYAe} o 22 AtolFo] Sick
A, B =FO Lee ef al (2012)9F G| B4 RS Aozt
A= HEE) 8 ofye], FHHE YW =AEER Sffs)
Ao, i =olA nEA] YT A (traffic
activity)& @48 F7fsto] B4tk 24, & =2
Wang et al. (2011) WHES 285t ozl (passenger
activity) @ SHE=3% (freight activity)Q] =544 d9j5 &
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Table 1. Literature of LMDI decomposition analysis in transportation sector
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Subject Literature Country Period Subsector Target
Lee and Han (2011) South Korea 2001~2007 Road, Rail, Water, Air  passenger
Zhang and Wang (2011) China 2006~2030 Transportation all
E Wu and Xu (2014) China 2000~2012 Road, Rail, Water, Air freight
ner
& Achour and Belloumi (2016) Tunisia 1985~2014 Road, Rail, Water, Air  passenger
Dai and Gao (2016) China 1980~2010 Transportation freight
Kimg and Kang (2017) South Korea 2001~2015 Transportation all
Kwon (2005a) United Kingdom 1970~2000 Road passenger
Kwon (2005b) United Kingdom 2000~2030 Road passenger
Steenhof et al. (2006) Canada 2008~2012 Road, Rail freight
Papagiannaki and Diakoulaki (2009) Greece, Denmark 1990~2015 Road passenger
o Latin Ameri .
GHG Timilsina and Shrestha (2009a) 2 1.n erican a.nd 1980~2005 Transportation all
Caribbean countries
Timilsina and Shrestha (2009b) Asia 10 countries 1990~2004 Road, Rail, Water, Air all
Mendiluce and Schipper (2011) Spain 1990~2008 Road, Rail, Air all
Wang et al. (2011) China 1985~2009 Road, Rail, Water, Air all
Lee et al. (2012) South Korea 2000~2007 Rail all

-kmz ZHAEIGECE AR, B =72 7|£ Timilsina and 2. Al L£&H8 2AI7IA HiES sisgt 4l

Shrestha (2009a, 2009b)e} 2] thil 2AI7IAE CO, # o} 2w

yzh CHs 9 NoOR BFg3IRIL). ol= =l -7l St

g4 Ao HE  HiEZEEl ) i) o I 2 21 2L Mz 2 55t

(completeness) Y2lof we} LAZEA WSS AASIESE o o

QTSI Q) oI i, B RO pAge) 2 TTERST, WHARSA R WALAUIHE A ¥

Fol 7k AA} ofd A AEg | polse] Ay S OE T AREGVINE SUHS T SAARS W

1 o] ok = Lz 0o A7) 1wl

A2} &) GDP (Gross domestic product) thAl “2-%37]ad st Mj:}- g BANEE A ES AY7rEED U

Qoo g W Bhgate] BAlslol) EAPFAREDR BRote] $AE SEskaL ‘2@ (Ministry
B o nE 4ofo] Rro @ AE o] 9lrk AR A= of Land, Infrastructure and Transport, Korea Railroad, Korea

S| AEpERE ouA] 2vjds W e gy, Rl Nework 2017

S5AlA 9 949) 5 AT, HEdgo] uhe £ T HERERE] 29713 B Al Table 29} 2ol

7hs e 291 WAEA WHES AN Aol TH TS 7 Gl GRS e i)

Aol W AIZIA HiE Qo] Bajia] A= A4 1_7H94 S —3‘?@3}74‘4'7 S FeAle] e AAE &P

Bk oo R AIVES ABCR B AT Fug g oo 1ol 3P VRS 297l 878 s 2

SHL PHPFE AN F, WA G wgtsloop gy @ IEEETADIAL VIS wAlE 2709 2E1E (4

2 =0 thal AABFITH A, F71dE=F)o] 9 AR A= =4

ek,

1) A193PE = (intercity railway)@t =X, BASAA], BFAY T2 d2317] 913 E=E orjsiy, sio] A 9d = &
V712 R 533 Al S FEGEta e dmAEETARE 2016007 AT BR RSN B Sdusds 29
ata 9= @SRe] it

2) F9A % (wide area Railway)® “E ©]/J2] A] - Tof] 23] 235 EAEE TE Fx” (HWEAH Fdus #eld B3t
SHEME oAvlstH, EALE (uban rail) @ “EA 5] AEG hES flste] EAmEAGNM AH-Fste AR
AL =AAA DG A7 A7 HEEA 5 Az o A 3 aErE” ((RAEEY)S vl
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Table 2. Operator and line by railway transportation (end of 2016)

Rail Prolongation

Railway Operator Line Station (km)
Intercity Korea Railroad Gyeongbu Line and 33 other Line 683 9,364.1
Railway SR Co. Gyeongbu High Speed Line, Honam High Line 3 61.1
Korea Railroad SMESRS 260 615.4*
Wli{(;ielvfaryea Shinbundang Co., Gyeonggi Railroad Co. Shinbundang Line 30 31.5
Airport Railroad Co. Incheon International Airport Line 12 58.0
Seoul Metro Seoul Line No.1~8 277 200.1
Seoul Metro Line 9 Seoul Line No.9 30 315
Busan Transportation Co. Busan Line No.1~4 114 107.8
Daegu Metropolitan Transit Co. Daegu Line No.1~3 91 82.9
Urban Incheon Transit Co. Incheon Line No.1~2 56 58.5
Railway  Gwangju Metropolitan Rapid Transit Co. Gwangju Line No.1 20 20.5
Daejeon Express Transit Co. Daejeon Line No.1 22 20.5
Busan-Gimhae Light Rail Transit Co. Busan-Gimhae Line 1 23.2
Uijeongbu LRT Co. Uijeongbu Line 15 10.6
Yongin Everline Co. Everline 15 18.1

+ Source : Ministry of Land, Infrastructure and Transport, Korea Railroad, Korea Rail Network (2017)

* Excluding 98km of Kyungchun Line

87)0] B =Rl BT 7158 HEey|w
o s, et SRR EAE 7o) 1] £

47
o] AoHHE % POl HES uE Loshe A9l =
o] olslE Slol VRAETA (o)) U AT
(Fely oz Helsto] BRI E3L, ARG o] 2
el 71zl 17he] wAle PR sk AT
o A9 AEgAroR EHsch

22 H==

ApgA ablshe ofuxee 24 f5F (H)et A
o= FA At A ‘?&%%:;DE#*P (R &y oA &

Q] R F7HE L] oM 2 T A 7|83} (Diesel Loco)
2 SHE542 U] A%E2} (Diesel Rail Car)of|A] ARSIl Q)
th 20164 71F 02 FEHEFAL (K )ato] T AL ARE-
skaL glom, F 7|#olA AN " 5 YA |HA=
39,457,136 L (50.8%), T]AE= 38239,545 L (49.2%)%
ARE-SFRAT

ESE APL nE 37| A ARSI Q=g 20161

7o 2 Aol whE MRS 3,762,067 Mwho]

S0l IHE oflX| AH|ZE
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o, LA EFAL (A7) 1,312,929 Mwh (34.9%)E 713
E& e ARSHL Qlow, I talo s e EEgAL (F
)7} 1,054,132 (28.0%)2 A|5}Act 1 9] A2nEFA
819,681 Mwh (21.8%), FAFLEZA} 187,723 Mwh (5.0%),
T LEA HEZAF 94911 Mwh (2.5%) <=o|t} (Fig 2).

g A= drapdol T ofuA] avjEE =E5the
Zolck. Bl M2 ART7E gt ol U A AR H]
WE el HE TUE Fart Qe dRbE o s oy

A ARG HIWLE Qe E9E G 71 (M, keal,
TOE)C.2 LRt 2 =zl A= TolldA Al3+2], E
oA AABEAL Q= colUA| e Sl wet Aeae
ol w2 v 2 Ay AH[ES AREHEE (TOE)C=
Akstgiet. t)A 3RS 0.841x10° TOE/LES 2835190
o, Ag 3RS 0.229%10° TOEAwhE 28319},

A aado] w2 A o] 28]k 20164 7]5 926,856
TOEH, 2011~20164 S9F dAH4 0.3% 7k43}3ct (Fig.
3)3) A"+ Z7H (CAGR, Compound Annual Growth
Rate)S 997|132 ArHEE, AlEghdo] 12.8%= 71
& VRS Holal glom, T RO 2 ASAHERIT
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Fig. 2. Electricity consumption in railway transportation.
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Fig. 3. Energy consumption in railway transportation.
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stk 1E|al AEullEAlaes & ARoA sk d=
HeujEA4=¢] 04653 tCOy/MWh, 0.0054 kgCHy/MWh 2
0.0027 kgN;O/MWhe 2-25}3T}.

of W A7k wiEe APHR) 4] Q) o] 83te] ALY

G;:Z(@XEF}XEQJ) ....................................... 2)

¢ G REAE] TRE SATES WiEE (IC0R)
Qoo A TEEE AP AT (MWh)

« BF, : A 2PEAS ((GHGMWh)

C ), ATEIERS (GWP)

) eATS B

A|F-233512]4= (GWP, Global Warming Potential)2] 73-$-
E2RaA R4 AHosta 9= GWP Zkel 21 tCOy
tCH; 2 310 tCO/N,02 A-83}ick

SxyEA ARl et AP Awapde] wE 247
25 H}&TFS Table 3 2 Fig, 49} ), Hmsabrmo] 02

Table 3. Greenhouse Gas Emission in railway transportation, 2011~2016

0|k

el

7kA viEERS 20131 2,196,340 tCOeqs 80| &
320164 1,982,225 tCOeq A} TFAdh= AL &
t}. 2011~20164 ot A7}~ jEeke o 1.4%
a5t om, FHIEL -6.9%0|t}.

20169 7| A7 viETF HIE2 S AL (A9)
7} 4% 71 e Hleg XXEkAL glow, T thgoR
AT FAL (F9)7F 24.8%F ARSI L &) AEE
TA} 19.3%, FAFTELAF 4.4%, OLEA A TA} 2.2% <&
o|gith. Eoldl ML Fig. 5ol|4] B vk} ZHo] 2011~2016d
B AL (R ) EAR o] AFt 0.5%4] 7t
ol SU7IZE AT wiERRE AW 4.4%H HAagh
Zolt). o] FAEFAL (A9 o] HH3} S d =9t
AsAF Az} Qo] Alffom HuepE0 39 o |A|o]
Ao A Hegoz o|Fgof whet G Aute sijAHr
(Table 4).

oA

=

o

24 EMumz
B R HEdpel] mE A7k ujE a9l e
B4 9Bl LMD WS Agstel uEAgman

(Unit : tCOeq)

Railway Operator 2011 2012 2013 2014 2015 2016
Intercity Korea Railroad 1,053,300 1,010,145 1,021,416 953,067 958,357 840,313
Railway SR Co. - - - - N/E
Korea Railroad 492,234 493,524 554,131 484,622 474,132 491,490
“gjixa Shinbundang Line NE 10,974 11,080 9,985 10,679 17,739
Airport Railroad Co. 35,359 35,624 35,638 35,474 36,736 36,712
Seoul Metro 372,581 381,172 387,087 382,366 382,887 382,177
Seoul Metro Line 9 12,983 16,883 16,866 16,778 18,316 17,751
Busan Transportation Co. 83,678 85,309 84,138 81,770 82,514 87,526
Daegu Metropolitan Transit Co. 33,702 33,854 33,836 33,162 39,612 44,252
Urban Incheon Transit Co. 27,505 27,894 27,620 27,738 27,876 33,014
Railway  Gwangju Metropolitan Rapid Transit Co. 8,464 8,529 8,585 8,632 8,672 8,734
Daejeon Express Transit Co. 8,219 8,273 8,271 8,302 7,837 7,999
Busan-Gimhae Light Rail Transit Co. NE" 5,373 4,652 4,805 4,790 4,871
Uijeongbu LRT Co. - NE 3,020 2,804 2,791 2,722
Yongin Everline Co. - - NE 6,790 6,897 6,926
Total 2,128,026 2,117,555 2,196,340 2,056,294 2,062,096 1,982,225

* N/E : Not Estimated
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Fig. 4. Greenhouse Gas Emission in railway transportation.

Table 4. Track Electrified and Number of Rolling Stock of Korea Railroad (Intercity Railway)

Classification Unit 2011 2012 2013 2014 2015 2016 CAGR
Track Electrified km 23577 24453 24538 @ 2456,7 2,7273  2,8732 4.0%
Number of Rolling Diesel Loco Cars 321 315 286 309 292 288 2.1%
Stock Diesel Rail Car Cars 444 397 303 204 201 178 -16.7%
+ Source : Ministry of Land, Infrastructure and Transport, Korea Railroad, Korea Rail Network (2017)
Table 5. Data for LMDI decomposition analysis
Sign Data Statistic Name Unit
G Greenhouse Gas Emission - Calculated tCOzeq
E Enerev Consumption - Fuel Consumption of Locos & Cars L/year, kwh/year
4 P - Power Consumption of Electric Locos & Cars (converted to TOE)
.. - Passenger Traffic by Year
Traffic A 5 5
V raffic Activity - Freight Traffic by Year passenger-km/year, ton-km/year
R (EA) Traffic Revenue - Traffic Revenue by Year won/year
* Source : Ministry of Land, Infrastructure and Transport, Korea Railroad, Korea Rail Network (2017)

(AEP), A= Rt (ALD, $EHFeart (ATD) % 91 4 BelA te BAARS oJnjala, it 7 Hwey
AALERI (A 5 ¥l 71 feleR gafEsick o] vjahe ojulale Gl 1R i Ameedsjue] 2Asks )
o AT 7RoF (Kaya) $AAE 4 O G2 FSHER R 2o g rde i A=y |H U] ARG Vi
dark e i HEL97|3e] HE4441Z  (converted traffic

o B activity), R/ tQ% i HEER7|HO] 2559 (traffic
G = E} X I/} x ;}X R/=FEF/X EIl X TI X EA] (3) revenue)2 LJEPAT} (Table 5).

TEoE, Gh LMK jEelnR, BF= G/ v

4) Timilsina and Shrestha (2009a, 2009b) 2
2= g3} (economic activity effect) 2 ™

2 HlE HES BAE

Wang et al. (2011)011/\1% GDPE &850 EA 3l om, GDP A4l me &4}
otk 2 =10 $5TYS GDPE} thE ol &ofe]

EAE 7] g8 B =RoME AALEEY (EHR uﬂnﬂ ST A=N
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H|4= (emission factor)S LEPHTE = of U] An]gko] 1,
V= s5A-o|ng EI=E/ VS o UXFFE (energy
intensity) S YERACE T12]31 RS <Rl B8R T7=V/R
£ 5% oF: (transportation intensity)S LERHATE

i\

ANAO T HEqpR el o A5EAZ S Qlkm )
9 SHESAAE Ekm U9IR AR, SEAAE st

o] 7lzom AR e o Asg e shessal
o2 H3sl= ZZA4 (conversion coefficient)”} E 235}
t} (Wang et al, 2011).

Vi ol A (e ol 1 4= ledl, tdEme) oj s
A4 (V)2 A (0= e gl shesdis
(V)% gsto] shike] skt (V)22 vehd 2= 9lek. of
A Aol SR} 12 oS ofmfsh, sHEAL 2= Sa
ojmfi,

2] AEAS (G)e the Table 634 2tk

Table 6. Conversion coefficient between passenger
and freight tonne.
(Unit : passenger/ freight tonne)

Railways  Highways Water Air

Coefficient 1 5 3.03 13.88

t Source : Wang e al. (2011)

A8 2 &
Hslol njAl= A= A (64 (99 B2 WA oR Ak
ok A (5)~4 9014 19} 02 Al 27 HiEFe &
Aslr] §1gt S AEe} 7Edes ouleith

AG =G/—G'= ANEF,+AEL+ATL+AFEA;, + (5)

K

G- ¢ EF
AEE = y 5 % In 5| s 6)
InG/ —InG; EF;
pm=_G7% [ E]tj 7
. = 7>< N —— | et
" InG/~InG’ El @
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AEA G;ti G’L'U (EA:] 9
" InG—InG’ EA! ©)

A (694 () Bstol =2 7} g 2ovjuhd 1Al

=9} 712G Aolo] R4k whET sl GRS v]A

BREASET (ABR), oA WOF= AL} (ALD), S0k

AT (AT P AAWERT (ABA)E Sfmigick. S Gol

oF (ol 2t aelo] SA A WjEF Flol] FFS FAS

& oJojstiL, s ghol & ()OI 7 Relo] Sk HjE
e

ool Fd= = vt

Ha| B Ao AFEE AEE Table 59F Zom, HAhit
° AR A, FAHE R =X Pzt FAL
Fv AESAQEE F9l oA (HA, A9) LM, &
T9) H pEAA ARE FHESHIT (Ministry of Land,
Infrastructure and Transport, Korea Railroad, Korea Rail
Network, 2017). ZL2]aL AIZH] W9z AR S| SHAR <1
sff 201158 201602 At o] F=gAAR
o EAEES] SARRE A E 9 Fd et ge
201158 AFERA7] wlmelch

Al (HE v R s =54 (V)2 20164 7=
79,6009 EE-km™], 201 1 AFE] 2016 71K AHF 1.6%4]
7RI SEAAS 97| ER due I
Ab (17 3240480HE km (40.7%)% 71 A}, AW
S7HS 0.5% Holl HA] ol I thee® ARugsAt
7} 21,310999HE-km (26.8%), SHHE=3AF ((F<)7| 16,605
HITEE km (21.7%), FAMEAIAE 2,951 89HEkm (3.7%)2]
A3 ESARS 712390 (Fig. 5).

Y (R)E 20166 7] 6,786,76380TElo]H, 2011
AR 201697 A 63%4 ST $4gle
2oyl R Amey dRAERA ()7} 3,150,8854)
T (50.9%)= 7P A3, I tEo® AEulsEAbt
1,684,756WWH (24.8%)013Utk 1 9] A=Al (F)
7} 884,926WMTHA (12.7%), FAMWEZFAZ} 252,272W00k]
(B.7%)= 715381t (Fig. 6).
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Fig. 5. Converted traffic activity* in railway transportation.

* The value is the conversion value according to Eq. (4)
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transportation.
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(O AUARRF (D22 e §hoz, G/E gho] 2o
2 FFE JAET Qs Aol AR 4]0 AT
AR E AlLlRt B 297182 ouAdez A=k
ARG of ofuA Heke] Avpr) vkdE B 2971
S A=} (AEF)— 0 tCOeq .2 LFERGT) Hhd 217}
2 HiEAS7E 22 U AR E01aL, AV Hie Al
7F 2 AY ARE SR Qe dEEEEA (R
AEF= -97,544 1COeq2 UERGTE (Table 7).
AN (Ehe sl The AuAIRHE (£)
S AR (V)_EH-L Zro s, E/V%){O] ZloRL=E BT
M= e Aoldh olo wE ouAFef=ast
(AED= BV H3lo] whg %*—Elﬂé HiEe] HekE ojv]
gtk 2011~2016E FF Hl2e] 2F71HolA AER: &
)9 gre 2= Zler qe}uu} o= A HRtEE=o) HHst
(Table 4), Sr3eke|A] AJefo] whE offq#] An|zt=, A
7h sl wE el 59 5 ouA A5 =
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Table 7. Result of decomposition analysis of railway transportation emissions as of 2011.

(Unit : tCOzeq)
Railway Operator AG AEF AET ATIT AEA
Intercity Korea Railroad -212,987 -97,544 -139,118 -154,919 178,593
Railway | SR Co. NE - NE NE NE'
. Korea Railroad -745 - -63,670 -127,002 189,928
W};‘:iel g;a Shinbundang Line " 3,367 - 1,183 4776 6,960
Airport Railroad Co. 1,353 - -19,779 -8,566 29,697
Seoul Metro 9,595 - -7,095 -88,661 105,351
Seoul Metro Line 9 4,769 - -2,971 -3,443 11,183
Busan Transportation Co. 3,847 - -1,200 -12,725 17,772
Daegu Metropolitan Transit Co. 10,550 - -1,506 -1,740 13,797
Urban Incheon Transit Co. 5,509 - -1,226 -3,410 16,145
Railway Gwangju Metropolitan Rapid Transit Co. 270 - -328 -986 1,584
Daejeon Express Transit Co. =220 - -628 -1,026 1,433
Busan-Gimhae Light Rail Transit Co.” -503 - -1,803 -588 1,888
Uijeongbu LRT Co.”" 298 - -1,703 496 909
Yongin Everline Co.”™"” 136 - -3,735 1,516 2,356
Total -175,355 -97,544 249,580 -405,828 577,596
* N/E : Not Estimated
** decomposition analysis period : 2012 ~ 2016
*** decomposition analysis period : 2013 ~ 2016
**** decomposition analysis period : 2014 ~ 2016
5) FEHGEE T7= V/R=V/(Fx P)St 2] Jehd 5 Ak, &, o455 4% £599 (0 37 ()7 539
4 (P)Y Fo2Z veRd ¢ Utk Ed 2011201610 Bt FIHEE 3 SAEEY FHEAALS AFT 2.5% 78R,
PoaedL A" 464 7}o}g§c}_
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Fig. 9. Trend of change by factor (2011=100).
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