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Energy Efficiency Indicator for Korea?

v' "Higher energy efficiency” means using less energy to provide the same service.

v Energy Efficiency Indicator =
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Energy Efficiency Indicator for Transport

Indicatars
Industry Services Besidential Transport

3.1 Indicators stability
3.2 Indicators plausibility

Total' transport energy consumption (absolufe or as a

share of TFC)
Share of each energy source in fotal fransporf energy
consumphon mix
Transport oil consumption (absolute or as a share of
oil final consumption)

-Share of each sub-sector in total fransport energy
consumpfion
Share of each segment in total transport energy
consumpffon
For each sub-secior, share of each segment in
sub-sectoral energy consumpfion
For each segment, share of each sub-sector
- in segment energy consumpftion

Totfal passenger fransporf energy consumpfion (absolu

as a share of transport energy consumption)

Share of each energy source in total passenger trans

energy consumption

Passenger fransport oil consumption (absolute or
share of oil final consumption)

@ Passenger transport energy consumption per GDP/ci

. Total freight transport energy consumption (absolute or as
a share of fransport energy consumption)

Share of each energy source in total freight transport
energy consumpfion

Freight fransport oil consumption (absolufe or as a
share of oil final consumption)

Freight fransport energy consumption per GDP

Passenger fransport energy consumption per Freight transport energy consumption per vkm

Passenger transport energy consurnption per Freight transport energy consumpfion per tkm

For each freight mode/vehicle fype: energy
consumpfion per vkm

For each freight mode/vehicle type: energy
. consumption per tkm © .

For each passenger mode/vehicle type:
energy consumpfion per vkm

.ror each passenger mode/vehicle fype

energy consumption per pkm ©




Energy Efficiency Indicator Template for Transport

(1) Activity data : P-km, T-km, Tonnes, V-km, Stocks

(2) Energy Use by mode : Cars, SUV and light trucks, Motorcycle, Bus, Train, Airplane, Ship

(3) Energy Use by four transportation sectors : rail, road, air, ship

Passenger transport [passenger-kilometres] 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Cars, SUV and personal light trucks 07 pass-km 24577 24576 248 23| 255 05| 286 27| 267953
- gasoline (spark ignition) engine 0° pass-km 1TT.74) 172.54] 175.19| 177.33| 18632 174.79|
- diesel (compression ignition) engine 0% pass-km £8.03 73.22] 73.04 T8.62| 70.95) 0317
Matorcycles (2 wheelers) & 3 whaslers 07 pass-km
Buses 10° pass-km 56.99 66.18 61.04 6231 6862 76.55 8318 9411 Q0 07 8587 9120 96.16 104.46 113.47 104,99 11875 122.587
Passenger Trains 0% pass-km 48.80] 59,15 51.93 50,96/ 5275 54 64 55.53] 55,73 56.77| 55.49] 58.38 63.04 70.08] 66,35 &7 86| 68.37 77.37|
Domestic passenger airplanes 0 pass-kn| B8.04) 7.87 781 7.94) T.15) 6.50| B.B5) 653 664 71 801 B.39 amn 9.09| 0.47] 10.71 11.82] 12.24)
Domestic passenger ships 0® pass-k 0.6T| 0.56 0.57 0.62 0.66 067 o7 o077 0.87| 0.87| 0.88 098 0.92 1.01 0.90| 0.76 o adl
Total Passenger Transport 10* pass:
Freight transport [tonne-kilometres] 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Freight & Commercial road transport 07 tonne-koy 0) 90 88 91.99 98.37) 101.06 105 67| 109.01 10522 101.44 99.09) 102.81 104.48 108.37) 118.58 124,65 132.38 135.26
- gasoling (spark ignition) engine 0 tonne-km 544 501 474 536 4 84| 583 501 605 544 7 65| 763 5.44| 627 6.38| 8 85| 6.10)
- diesel (compression ignition) engine 0° tonne-km 85,43 8698 93,54/ 8570 10083 103.18 o831 85 39| 93 55/ 85,16 96 84 10292 11232 118.27| 123 53] 12816
Fraight trains 07 tanne-kn| 10.80| 10,49 10.78| 141.06] 10.64 10.11 10.55] 10.93| 1157 9.27) .45 10.00| 10.27] 10.46] .58 0.48 8.41 823
Domestic freight airplanas 0 tonne-kn 017 017 017 017 016 0.15| 014 0.13| 010 o1 011 on on 010 011 on on on
Domestic freight ships 0 lnne-km 365.44 38.17 33.88] 25.84 26.59| 26.48] 25.00 20.59| 25.25| 23.28 2722 25.80| 30.48 2990 31.95 31.95]
Total Freight Transport 0* tonne-
Freight transport [tonnes] 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Freight & Commercial road transport 10" tonnes 0 1.343.03 1,395.82 1,467 .56 1.505.14 1,588.17 1,617 .58 1.631.72 1,531.30( 1,498.03] 1.582 36| 1.659.77 1,684.89) 1.673.66 1.739.84] 1.761.29] 1,799 .56
- gasoline (spark ignition) engine 10° tonnes 80 40 T6.07| 70 68| 79 85| T277| B6 53] 91 64 01 29| B2 27| 117 75| 121 26| B4 62| 88 44 180 00| 117 76| 81 15|
- diesel (compression ignition) engine 10° tonnes 1,262 63| 1,310.75) 1,396 88 1,425 29| 1,515.40) 1,531.05 1,540.08 1,440 00 141576 1,484 60 1,538 51 1,600.28 1,585.22 1,650 85 1,643 53] 1,718.42
Fraight trains 10° tannes 4524 4512 4573 4711 44 51 41 67 4334 44 53| 4681 38.90| 3022 4001 40.31 30 82 3738 3709 32 58| 3167
Domestic freight airplanas 10° tonnes 043 043 043 0.42 o041 037 0.35] 0.32 0 25 0.27| 026 028 0.27| 0.25| 0 28| 0.29| 0.29| 029
Domestic freight ships 10° tonnes 136.94/ 14336 140.96 145.33) 115.64 118.41 117.80] 120.08 126.06| 120.04] 124.22 122 87| 117.01 120.43| 11702 134.00] 143 23|
" Vehicle kilometres
Cars, SUV and personal light trucks 10% vikm 0 192 58 222 10| 226.76| 240.70 237 57| 251.23| 25332 223.10| 226.52| 218.32 216.64, 216.4T| 21472 22626 23373 243 88| 250.59
- gasoling (spark ignition) engine 10% vim 0 159.23 179.76 178,66 182.15) 177.97 189.29) 187.70 158.99) 160.77 159.67 156 68 151.98 151.54 15676 163,56 159.09) 160.23
- digsel (Compression igniion) engine 10° vikem 0| 33.35 42 34 48.11 58.55| 50.61 61.95 65.62 64.12] 65.74 58.65| 50.97 64.49 63.18 6050 70.18 B84 80| 90.36
Moltorcycles (2 wheelers) & 3 wheelers 10°% viem
L}l Buses 10% vikm 6.22 8.33' 6. -IO' 6.57' 7.09' 7.00 7N 7.83' 7 BG' 7.09' 8.30' 7 97' 7.54' 751 4 7 77' 70 " S.IO' 8.23473
Passenger Trains 107 vikm 0.9:0| 0.80| 0.89 0.90| 1.06] 1.19 1.20| 1.20 1.22] 1.25] 127 1.34 1.36| 1.40 1.39) 1.35
Diomestic passenger airplanes 10" vikm 0.0%| 0.06| 0.08 0.06| 0.05| 0.05| 0.05) 0.05| 0.05] 0.0%| 0.06| 0.08 0.06 0.06| 0.06| 0.07 0.07| 0.07
Domestic passenger ships 10% vkm | I
Freight & Commercial road transport 10° vikm 0 64 49| T0.99| 7362 81.14 7385 T0.22] 68 76| 6181 60 95/ 66 56| 6151 63.17] 6270 63.75| 65,80 67.36 69.26
- gasoline (spark ignition) engine 10 vim 0| 377 3.79| 3.43) 4.15] 3.29| 364 3.69) 3.55 3.19) 4.80 4.32| 3.00] 3.16] 3 4.23] 289 281
- diesel (compression ignition) engine 10% vk 0 8072 6720 70.19| 76.90| 70 58] 66.58 B5.07 58 26| 57 76| B1.76 5720 60.17 5054 60 65| 8157 6447 B5.47
= = T




Energy Efficiency Indicator for Transport

= Passenger-kilometers per capita (pkm/cap)

= Vehicle-kilometers per capita (vkm/cap)

= Passenger load factor (pkm/vkm)

=  Vehicle use (1073 vkm/vehicle)

= Per capita energy intensity (GJ/cap)

= Fuel intensity (liters/100 vkm)

= Passenger-kilometers energy intensity (MJ/pkm)

= Vehicle-kilometers energy intensity (MJ/vkm)
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First Challenge in Collecting Data for Transport:
Credibility

Among reporting, survey, supply and demand statistics, reporting statistics is

the least credible, and the transport’s activity data mainly consist of reporting

statistics.

= Transport's sectors are road, rail, air, sea, and usages are passenger and freight.

» Credibility order: rail > road > air > sea; passenger > freight

= Due to the fact that there are intricate webs of interests, making private
companies overreport or underreport, and the difference in their reporting time.

= Air activity data is credible, but difficult to obtain it by the security reason, road

mileage statistics has been produced by the simulation exercise.

.A
KEEi



Second Challenge in Collecting Data for Transport:’

Unavailability

) Passenger transport [passenger-kilometres] l 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Cars, SUV and personal light trucks Te? pass-km 24577 24576, 24823 25595 20627 267953
- gasoline (spark ignition) engine 10° pass-km 17774 17254 175.19 177.33 186.32 17479
- diesel (compression ignition) engine 10° pass-km 68,03, 7322 7304 7862 7995 9317
Motorcycles (2 wheelers) & 3 wheelers 10° passkm
Vehicle kilometres
Motorcycles (2 wheelers) & 3 wheelers 10” vkm
Domestic passenger ships 10" vkm
Domestic freight airplanes 107 vkm
Domestic freight ships 10" vikm
Cars, SUV and personal light trucks 2000 2001 2002 2003 2004 2005 2006 2007 2008| 2009 2010 2011 2012 2013 2014|2015 2016
Natural Gas PJ
Electricity PJ
PJ
Motorcycles (2 wheelers) & 3 wheelers ] | 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
LPG (Liquefied Petroleum Gas) RJ
Electricity PJ
Other PJ
Buses | | 2000 2001 2002 2003 2004 2005 2006 2007 2008| 2009 2010 21 2012 2013 2014 2015 2016
Motor Gasoline (including biofuels) PJ
Natural Gas RJ
Electricity PJ
Other PJ
Passenger Trains | | 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2m 2012 2013 2014 2015 2016
Natural Gas RJ
Coal & Coal Products PJ
Domestic passenger ships ] 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Motor Gasoline (including biofuels) PJ 1
Natural Gas P
Coal & Coal Products Pl
Other P
Freight & Commercial road transport | | 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Motor Gasoline (including biofuels) PJ
LPG (Liquefied Petroleum Gas) PJ

2017

2017

2017

2017

2017



Energy Efficiency for Passenger Trains
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Data Collection for

Passenger Trains

LNE Hydro Nuclzar
LPG Non-Energy use City Gas @
B-A B-8 B-C 1a-1 P-4 AVIG Propzne Butane Naphtha Solvent Asphalt | Lubricants = Para.-wax = Pet.coke = Others  (L00Oton)  [mil.m) GWh GWh W
Mining and quarrying 3%.4 44 0.3 33 0.0 0.0 0.0 5.2 5.2 0.0 0.4 0.0 0.1 0.0 0.0 0.0 0.0 03 oo oo oo oo 1271
Manufacturing 7.2 257 6] o963 02 oo/ 0.0 5205 42195 11609 595725 553005 masl oo/ 7710] 153 483 22649 902.2 89977 oof ool 227936
Food and tobacco 284 05 08 286 00 00 00 58 223 17 2.3 00 00 00 00 00 00 23 00 7336 00 00 10277
Textile and leather EE:] 07 11 385 00 00 0.0 12.6 12.3 02 21 0.0 039 0.0 0.0 0.0 0.0 32 00 246.5 00 00 5318
Wild znd wood products. 10 0.0 03 2.1 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.8 0.0 0.0 1613
Faper, pulp and print 3.0 0.0 0.8 25.3 0.0 0.0 0.0 5.3 5.3 0.0 3.5 0.0 67 0.0 0.0 0.0 0.0 238 o0 2554 o0 o0 2288
Chemical and petrochemical 28.2 07 2.5 3435 00 00 00 4,475.5 3,4615 1,014.0 57,411.2 55,3003 117.7 00 ool S 00 1,983.0 4825 3,1708 o0 o0 5,358.2
Nen-metallic minerals 127.3 21 5.8 2257 00 00 00 16.0 16.0 00 447 00 0.1 00 00 00 44.0 07 00 547.0 00 00 1,0446
Iron and steel 15 0.0 0.0 100 0.0 0.0 0.0 56.3 214 349 05 0.0 0.1 0.0 0.0 0.0 0.0 03 4137 12358 00 00 2,3373
Nonferrous metals 3.2 0.1 02 211 0.0 0.0 0.0 12.4 12.3 0.2 0.8 0.0 0.2 0.0 0.0 0.0 0.0 0.6 0.0 EE 0.0 0.0 8616
Fabricated metz| 118.2 133 14 63.9 0.0 0.0 0.0 468 444 2.4 4.2 0.0 13 0.0 0.0 0.0 0.0 23 o0 1,366.8 o0 o0 51733
Cther manufacturing 1378 16 17 1143 02 0.0 0.0 §58.8 559.5 99.3 2461 0.0 237 0.0 61.2 12 0.0 160.0 oo 3285 oo oo 4131
Other enerzy a7 0.1 03 173 00 00 0.0 70.3 627 2.2 2436 0.0 214 0.0 708.2 49 4.4 102.0 00 00 00 00
Construction E96.0 EX 10.7 B2 00 00 00 218 218 00 1,705.1 00 00 1,702.8 00 00 00 21 0.0 01 0.0 0.0 0.0
Transport 19&&' 1420 319" 2636 so1aa’ 00" 08 36638 167 3e21 3g” 00" 00" 00" 00 00 3g” 00 12383 " 00" 00" .
Rail ( 1004)) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00! 0.0 0.0 0.0 0.0 0.0 0.0 o.0 INGG 0.0 0.0 oo (22
= I 11 04 41 0.0 0.0 0.0 3,662.5 04 3,662.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 oo 12389 oo oo
Domestic navigation 279.3 140.5 214 2,628.5 00 00 00 08 08 00 EXS 00 00 00 00 00 00 EX oo oo oo oo
Domestic aviation 10 0.0 00 00 5,012.8 00 08 0.3 0.3 00 0.2 00 00 00 00 00 00 0.2 00 00 00 00
Residential 597.2 5.1 4.0 407 0.0 0.0 0.0 §96.7 676.2 204 116 0.0 8.0 0.0 0.0 0.0 0.0 36 00 103002 00 00 £,073.1
Commercial 313.4 18.0 B6 £0.8 58 00 0.0 1,149.2 1,007.7 1415 766 0.0 20.5 0.0 0.0 0.0 0.0 56.1 0.0 37217 0.0 0.0 11,7318
Fublic sarvices 639.3 26 0.5 5.3 504.6 0.0 1.1 227 22.5 0.2 16.9 0.0 0.2 0.0 0.0 0.0 0.0 167 o0 1002 o0 o0 2,784.1
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The Monthly Report on Major Electric Power Statistics
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201801 1885 3518 55850 2835 84121
201802 1571 2859 50372 20310 5,112
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201810 179 2315 50585 18827 73,526,
201811 1T 253 43300 23,404 76,100,
201812 2017 3295 53481 24552 83,406|V
GE=CpaE)

INTRODUCTION
OF KORAIL

K@RAIL

DOMESTIC
BUSINESS

TRAIN
INFO

Cumrent Status of Metro Trains

Trein Information > Informasion on Metopal

Bl Current Status of Metro Trains

(s of January 1, 2013)

LMOME +STEMAP

TRAI
MANAGEMENT INFORMATION

SKDS - KOREAN

INTERNATIONAL

OVERSEAS
BUSINESS COOPERATION

ten Reiload » Current Status of Metro Traine

Humber of

Line .
frain cars

Department in charge

Munsan Roling Stock | L
ofice .

Seoul HQ ]
Gure Ralling Stack.
Office

Eyeangjeam Ralling
Stock Office:

Siheung Rolling Stock
office

Metro Line 1
Gyeongbu Line
Gwacheon/Ansan
Line

‘Westem
Metropolitan HQ

Bundana Rolling Stock

Office

‘ongmun Rolling Stock
Esst Metopolitan | Office v
Office Imun Rolling Steck | Line 1

Office Geongchun Line

Pyeangnas Folling

Stock Office

Bundang Line
ngang Line 182

‘Seoul Metro (Jichuk Ralling Stack Depat) I

Tota)

Current Status of Metro
Trains
Start of Melro Lines & Trains in
N Remarks Operalion
operation
Information on KORAIL’S
July 2008 Canventional Trains

Rail Lines

January 200

May 1936
pril 2010
July 2005
November 2010

Inspactan on &

January 13%
commissioned basis

KEEi

Varea Excrgy Econemcs Insaimne




10

Energy Efficiency for Domestic Passenger Airplanes
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Data Collection for Domestic Passenger Airplanes
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Thank you for your attention.
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