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Study of the Current Status and Issues Pertaining to Vertical Separation between
Infrastructure and operation of the Korean Railway

0|8y - JEei*

Yongsang Lee - Byunghyun Chung

Abstract This paper analyzes the outcomes of railway reform in the form of vertical separation between the infrastruc-
ture and operation since 2004 in Korea. For the analysis, the paper reviewed theoretical issues and case studies of European
and Japanese railway reforms efforts. By doing this, we find the implications and a standard model, most useful. Moreover,
based on this analysis, the paper reviewed the status of the accomplishment of goals, including solution to current account
deficits, improvements in competitiveness and greater efficiency of operations. Finally, the paper highlighted improvement
measures to address the problems of railway vertical separation in Korea. This paper suggests specifications pertaining to
rail policy and control methods; tower foundation and negotiations and mentions ways to establish legal institutionalization
and to secure stable rail system investments in railway in Korea.

Keywords : Separation between Infrastructure and operation, open access, Railway reform, Track access charge
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Table 1 Advantages and disadvantages of vertical separation

Advantage

Disadvantage

1) Response to market failures existence and maintenance of the system
expansion of system and response to public choice

2) Easy to achieve self-reliance profit realization of commercial manage-
ment(service sector)

3) Meet environmental and energy policy

4) Compliance with the deregulation policy

5) Efficiency by open access introduction of competitive principles such
as competitive bidding efficient management, quality improvement
efforts

6) Reduction effect of public subsidy

1) Risk that the system is not smooth degradation of safety and
quality concerns

2) Increase in transaction costs increase in negotiation costs
organizational conflict

3) Loss of investment efficiency political interference, interven-
tion fair, equal to the level likely to be

4) Policy for infrastructure fee costs, conflict etc

Source: Saito Takahiko(2002), The economic basis for separation policy of operation from infrastructure, Seijo university economic papers 158,

p.69[2]
Table 2 Comparison of vertical separation
All private Vertical separation All public
- Maintenance, operational risk is high - Facilitate maintenance(risk distribution) - Maintenance, op erational risk is high
- Improve of efficiency and service - Improve of efficiency and service - Rigidification of the service
- in principle, there is not public composition - Internalization of ex ternalities - Can be social judgement
- Can be Social judge ment

Source: Colloquium paper(2002), a separation methods of transport sector, the journal of transport policy Vol.5 No.3 2002 Autumn, p.67[3]
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Table 3 Subjects of maintenance and operation of railways in
Europe and the USA

Country Superstructure Infrastructure
RFF (to determine the
France national railway superstructure and
France . .
SNCF integration on December
2012)
DB Bahn, DB Schenker,
G ’ ’ DB Net
MY DB Regio, DB Stadtverkehr ez
P Freight
UK assenger company, Freig] Network rail
company
Italy Italy railway company FS
Sweden SJAB BV
USA Amtrak 9 Freight railway company

Source: www.uic.org
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Table 4 Case of vertical separation in Japan railway

Case

The ownership of infrastructure and
management subjects

Service subject

Tokaido, Sanyo, Joetsu, Tohu queue

After the dissolution of the Shinkansen railway assets

JR East, East Coast, West

Shinkansen held apparatus was transferred to the JR.
Hokuriku Shinkansen other maintenance | After the construction of the Japan railway construction | JR East, East Coast, West first-class
Shinkansen corporation lease operators

JR Passenger company JR Freight

Freight railway

*First-class operators (private)

*Class 2 operators (private)

Urban railway

Kobe express railway Nakanoshima express railway
Nara Ikoma express railway
*3rd class railway (the third sector)

Hankyu, Hanshin, Sanyo railway, Keihan
electric railway, Kinki Nippon railway
*Class 2 operators (private)

. . Narita express railway
Airport access railway

*3rd class railway (the third sector)

JR East, Keisei electric railway

*Class 2 operators (private)

Source: Japan ministry of land, infrastructure, transport and tourism (www.mlit.go.jp)
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Table 5 Japan Railway vertical separation

compan line Investment by Investment by public entity + Held by the Reduction of fixed
1
pamy public entity burden of operating costs public entity asset tax
. Railway investment
Aoimori railway all yes yes . yes
except vehicles
. . . . . . To assist with the
Sanriku railway all vehicle Tunnels, bridges, vehicles Tunnels, bridges 1St
many tax
Joshin railway all yes infrastructure and vehicles no yes
Jomo railway all yes infrastructure and vehicles no yes
Hukuyama light railway | all yes infrastructure and vehicles no no

Source: Japan ministry of land, infrastructure, transport and tourism (www.mlit.go.jp)

Table 6 Status of the third sector after vertical separation (unit : millions of yen)

Management income before
Comy | DA% | O | i | PRSI | Mo | etn
level fare level fare

1 9,608 7,054 2,573 2,554 - 3,133 - 579 5,127 -43

2 2,122 2,059 171 63 -25 38 234 -1,009

3 703 2,022 911 -1,319 - 1,463 -2,782 -408 - 851

4 6,236 5,577 2,840 659 - 1,370 - 710 3,499 - 736

5 1,249 3,706 1,507 -2,457 - 1,093 - 3,550 - 950 -1,935

6 8,613 10,076 6,484 -1,463 -13,241 -14,704 5,021 - 781

7 5,620 4,712 1,405 907 - 361 546 2,313 307

8 8,558 8,447 2,454 112 -973 - 862 2,566 73

9 3,056 1,731 949 1,326 -2,397 - 1,071 2,274 129

10 2,032 3,845 1,772 - 1,813 - 1,099 -2912 -42 -1,541

Source: Statistical yearbook of railroad (1996) and Tadenuma Yoshimasa (1999), transportation policy studies, Vol. 1, Number 3, 1999 Winter,
pp-43[4]
Note: Operating profit and loss = operating income - operating expenses, ordinary profit and loss = operating profit and loss + non-operating
profit and loss management income before depreciation(current level fare) = operating profit and loss + depreciation management income before

depreciation(JR level fare)= (operating profit and loss)* (railway company wage rates) +
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Table 7 Business subject-specific roles

Country Operation(service) Construction Retention Inyolvement of the government
(including local government)
Private company Licensing
Japan Public company(Tokyo, Yokohama, etc.), a special corporation Public build
Private company Third sector Build(third sector)
Europe Government, a special company Government, a special company Public build
Private company Private company(In fact, the more detailed) Build(operation)
USA Public corporation private company(freight railway company 9) Build(operation)
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Table 8 Railway Reform effectiveness in terms of costs

Effect of vertical Effect of
Author Country . .
separation competition
Jensen and Swed Neai Positi
weden egative ositive
Stelling (2007) &
Fricbel ot al. Wherf thé well- Wherf thé well-
(2010) Europe maintained maintained
positive positive
Cantos et. al. o Positi Positi
urope ositive ositive
(2010) P
Cantos (2011) Europe Not significant Positive
Wetzel (2008) | Europe Not significant
Growitsch and B Negative in most
urope
Wetzel (2009) P countries
Mizutani and | Europe, Depending on
Uranishi (2012) | Japan | the train density

Source : Didier de velde (2012), EVES-rail, economic effects of
vertical separation in the railway sector, summary report p.13 [6]
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Table 9 Operational assets and facilitiy assets

Operating assets (Korail)

Property assets (KR) Other assets

Station .
cement silo, etc.

Station building, square, cargo warehouses,

Track, platform, home roof, underpasses, etc.

Central office, work site operation
Office P

construction, telecommunications offices

Construction, facilities management, facility
equipment, electrical, and control office

Railway vehicle Except facilities assets

Construction-related vehicles

Vehicle maintenance base

and depot maintenance facility

Vehicle maintenance base and depot,

Attract depot facilities

Rail hicl i t buildi
Blectrical equipment ai 'way vehicle equipment building
equipment, etc.

Except operating assets

Machinery and equipment | except facilities assets

Construction-related machinery and equipment

Investments and other
assets business, etc.)

Equity shares (private history, railroad-related | Incheon international airport railroad investment

stocks, subway-related superficies

Other

development lot

Housing, training center, museum, business

Hybrid

Safety performance center, railway college
property

Source : Ministry of land, infrastructure and transport

TS A EAG e AEAre] ¥
N A SRR 1w
EAAT A

5 9 0712 Bl
MR RTINS
A7} Table 09 o] 212t Apike: dhel

I 011;]_

5 9l 7t Aol FE dlo] Al Ql=TF?
S} Ak AR AT FFel A3 AL
VAJE qFEshE WHE neE & stk ol gk =9
2 el wd AAT A4, oAl AR Ade A

A% A £ 1@ Aol ofFt oFol A A
1€k olel @ A5 A

T 9
=
(e}
o
o,
rr
=
H'I_l

g s)atel oje AR R Y] Aelolch. §-
ek ARAMERS) 49 T4 AL 49 dEAe 31%
S, AuAEe) A9E FABEN S 0%E ARt 9

Ly

AL A9+ tonkmE oG9} MZALEEE HY

=3t AM Eg gt o] gol qlt} o] & At E F
dl B AS Evels AP SA7) ofulst g "ol §ix] o
ot AZAMERS] F38E And ts 2

MH 82 gAn 1% g e AR A ghAB g gFE <)
d], & JR3}E = AUt VIA 5o d8EE gyurts

Mg A ek Gk B4 HYe 298 Bivle
A2, A% AAFAGow o] A4 ABAEEE A4 F
Bl g3 Sk AEA AN e pgshe FEAA A
Ak A GRE 5, Ty, oAEel o] g}
otk A fHS BYAL BAH BESF FAFOE,
Qa2 Al W] Qo)

et Be 27

ml

mlo o
Jas)
ity

Qw7 AR o]k A FPH Qe Zgel o3 =
- v 3 E RRE AT fFERHE AHEEE A
| AEE SR St itk AR 599 AR
(DB Netz)= 19993 252 A= AP EA. v g+
IARQAFHLEN A TR, 759 T/, +HAE 5,
A7, ARt wE el 5o 94 E oi}ﬁﬁ/ﬂ
TR, JPeES FEUESH, & e %‘%(Xii% o
b & st AR YA K@ E ZAE(full
cost)FOE F FAE QU9FA| el Al A RE 24
st adnEA S, e 3P UEEE, (RAto]l3d ol
o1 7)o sf sttt

5 AAAQ AELFAH AN A2AME |
o5 Z A7t dig HEe Aol QEO}E}.

et el AR v AAE A AAA e
FEA SR Wy Eolth Aet e AR AF A ¢
o7 fd Flolghe =oiEnto] ol §AMHaTE
DA Wi-sted A 5 ek 235 7
upeba| EEEAE 01‘%171] et FElelA siAE i1 7t
AZyEE 4= Qi o] A ShA Lol wet v 85 74]"}
3L o)E Agsh= “J‘ﬁ*“’] AR -evketke] A
v g9 A7} obz] ZqiEe] A ok Ao, ?O]
M EIE AESshe Zo] Beks oo} gith

A AR st fejol silsks A2 avkel #ash
Zolt}, olel #AFA = AA A7 A7 (cream skimming)
o] FAZ 712 ool = AbGHE Foj it Zlojt
olel thall f-Evhete] A= oA AAEIE HAska 9l
| 7] vl 35 AAs|AE AIvhE A7 B e steh
I s

r]o 2

N

=

_% )
o

X ol

N

42 H=FZNS S5 290l oig 7t

ofeigh A} o7 ki o F-9 ddARe] ojwet W



z H167A M6E(2013 128)

Table 10 Korail management status

(unit : KRW 100 million)

Year Operating Operating Operating profit

income expenses and loss
2003 21,539 26,014 - 4,474
2004 26,555 32,514 - 5,959
2005 34,030 37,276 - 3,246
2006 35,302 38,842 - 3,540
2007 35,703 42,117 - 6,414
2008 35,880 43,688 - 7,808
2009 35,288 42,149 - 6,861
2010 36,825 42,112 - 5,287
2011 39,745 44,512 - 4,767

Source : Korea railroad corporation

Table 11 Korail Liabilities Status
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Debt | Other debt | Total 200158 20053704 9] A ARIEE A FE
Year | (millions | (millions |(100 million FaE] 7|24 2Fe)s AL < 5= 9tk 2005 ZAFS)
wom) | wom) | won olF RAZT] 291 AAFFATY RAHASE Shie)
2001 | 1,475,615 | 2,191,733 | 36,673 Qolom Raslelon dA LATFEI} Zo]SA] ok A
2002 | 1,533,697 | 2,797,875 | 43,315 & FAke] AGRe] A AAHA] g 9SS & 5 Tk
2003 | 1,541,383 | 3,015,604 | 45,569 SHA Shard EAE T TR 20049 191 EE35ke] 2004
When railway @ EAE 20049 6% 3,0979 HelA 201 }Ldfﬂl—t— 17%
2004 | 4,553,365 | 276,571 | 48299 | reform 1.5 trillion 7,0000] 912 FIFelvhzt, o) aE =] A
debt relief £ H89 50%E TAE 2] wEolth
2005 | 5,226,676 | 572,763 | 57.99 AZgAe] v ET2E B 7P wlse] 2 2lo] /1zin]
3006 56,000 2 200530 35.4%014 20103 ol E 36.3%% S8k o,
’ ARG A dpFol ol HejegnE & A9+ 2010
2007 59,485 =i
o= 49% FEolth tha o2 v FEFALEY vl & EolA
2008 67,363 T WE Ol S HEAER ARl @Al 4
Incheon interna- EARGEE IV E A RFHE 70%8 15 EE Y9
2009 g7.546 | tonal airport 31%E AwdkaL gl ﬂ% AZAMEE Tl 1y 2005 o]
rallroa(.i a;guments Z 201197F4] FA59 9] 22.3%2 2145} Q3L o]# 3t
1.2 trillion won MRAMGRSFES Ao JFE FUh 0] 2L 1km
2010 96,579 FAZAER(HR) 7E0R S 1152 ZZFA 14.0,
2011 107.919 59 12,0, olgo} 3.3, 252 3.0 Bl W FIheFE
Source : Ministry of land, infrastructure and transport o7A olst MAEARRE AL FAY AYras 1HY
Table 12 Korail loan status (unit : KRW millions)
Contents Public funds . Bond and Financial loans Finance | Optical transmission
Tide loan . .. Total
Year managed funds debenture special accounts leases facility fund
2001 778,874 - - 670,649 25,137 955 1,475,615
2002 849,276 - - 651,868 32,076 477 1,533,697
2003 900,000 - - 622,419 18,964 1,541,383
2004 2,653,128 1,887,760 - - 12,477 4,553,365
2005 2,332,271 1,567,956 | 1,020,000 300,000 6,449 5,226,676

Source : Ministry of land, infrastructure and transport
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Table 13 Korea rail network authority liabilities status
(Unit: KRW 100 million)
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Year | Liabilities Main cause Ay dHHAEAIE T A2 ALE Tl AZAER
2004 | 63,097 = A8k Aol
2005 | 71.962 ok vid = FolA] PSOel digk rAde] o] war
3006 82,958 9=, PSOY 7% Aatlzml nAFal o] xfo] 2 2005 of 4]
2007 31,000 KTX Gyeongbu and Honam high-speed 2011 A7MA] B8-S 77.9%° HF=23 Qi
> railway construction cost burden T AR s ARl FxE e AAH ] Aol 3
2008 | 99.825 M} ol el 2002 2003 el = AEFANFO] EAHE
2009 | 118712 & EFA AN e ns) 22} 52.2%5) 52.9%S°
2010 | 142,720 L skl < 20059 9l= 63.7% 20101 = 66.7%,
2011 177.000 Burden of 50 percent high-speed rail 2011'do = 72.6%xFA 8] A EEA7) = Qe A EA)A
’ construction £ 2003 F9AZI7F 3.550.7kmel 4] 20109l] 4,094.3km =
Source : Korea rail network authority =713k T}
Table 14 Railway cost structure
2005 2006 2007 2008 2009 2010 Remarks
Operation cost 39,402 40,639 42,117 43,688 42,149 42,112
- labor 13,957 15,350 15911 16,068 15,674 15,282 Including retirement benefits
- Performance bonus 202 1,245 1,857 3,217 1,956 2,369 Increased bonuses
- Employee benefits 2,714 2,673 2,955 3,245 3,017 3,009
- Energy cost 3,716 4,059 3,882 4,723 3,877 4,183 Rising oil prices
- Depreciation 3,142 3,233 3,370 3,510 3,739 3,918 KTX-II, EMU
- Repairs and maintenance 5,684 5,424 4,506 3,556 4,621 4,060
- etc. 4,799 3,852 3,461 3,650 3,577 3,581
- Track access charge 5,188 4,803 6,175 5,719 5,688 5,710
Table 15 Track access charge Status (Unit: KRW 100 million)
2005 2006 2007 2008 2009 2010 2011 Total
Track access charge 5,139 5,288 6,626 6,146 5,958 6,008 7,098 42,263
- Highspeed line 1,598 1,821 2,006 2,004 1,808 2,106 3,002 14,345
- conventional line 3,541 3,467 4,620 4,142 4,150 3,902 4,096 27918
Conventional line maintenance cost 2,659 2,943 4,371 6,406 5,923 5,931 6,194 34,427
Operating income 24,615 25,598 26,712 27,445 26,281 28,036 30,914 189,637
(20.9) (20.7) (24.8) (22.4) 22.7) (21.4) (23.0) (22.3)
Source : Korea railroad corporation
Table 16 PSO compensation Status (Unit: KRW 100 million)
Total 2005 2006 2007 2008 2009 2010 2011
Settlement amount(A) 26,290 3,814 4,180 3,419 3,688 3,612 3,638 3,939
Government compensation(B) 20,490 3,000 3,486 2,850 2,662 2,736 2,931 2,825
Difference(B-A) 25,800 A 814 A 694 A 569 201,026 A 876 A 707 Al,114
Rate(B/A) 77.9% 78.7% 83.4% 83.4% 72.2% 75.8% 80.6% 71.7%
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Table 17 Railway investments (Unit: KRW trillion)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Rail 3.30 3.92 3.37 3.65 3.29 3.46 3.88 4.76 4.20 4.43
Subway 0.81 0.70 0.86 1.23 1.29 1.28 1.38 1.58 1.14 0.97
Road 7.86 8.79 8.11 7.66 7.35 7.53 8.06 9.58 8.00 7.44
Other 3.98 4.92 5.02 5.69 6.47 6.14 7.28 9.55 11.75 11.58

Source : Ministry of land, infrastructure and transport

Table 18 Korail operating efficiency indicators

(unit: KRW 100 million) - e} ehgw F7bsiglon], shE-2 20039 E£HE0] 6.2%
2003 | 2005 | 2008 | 2009 oA 20101l 5.0%% A8k

Sales per person 0.71 1.08 1.12 1.29 o749 A5 NHARS] AL SIS Ankd e}
FAANE AAT RS & 5 Utk 59 AR ETSE
ol 7B 2003 AHH O R fhadte] A = Ve
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G842 A B 55 & Sl 10 AL 2005 109 3177402 FHT 1037 58% A4S, AR
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Table 19 Rail transport volume and share

2003 2004 2005 2006 2007 2008 2009 2010
Volume | 894,621 | 922,223 | 950,996 969,144 989,294 | 1,018,977 | 1,020,319 | 1,060,926
_ Local 105,524 | 112,214 115,003 114,331 110,630 113,098 107,733 | 112,094
Passenger Railway Metro 789,097 | 810,009 | 835,993 854,813 878,664 905,879 | 912,586 | 948,832
(1,000person) Share(%) 7.3 7.6 8.1 8.0 7.8 7.8 8.0 82
Volume | 1,982,192 | 2,033,411 | 2,020,360 | 2,079,961 | 2,090,290 | 2,141,872 | 2,182,346 | 2,273,086
Subway Share 16.1 16.7 17.1 17.1 16.6 16.5 17.0 17.5
Freight Railway Volume 47,110 44,512 41,669 43,341 44,531 46,805 38,898 39,217
(1,000tons) Share(%) 6.2 6.6 6.1 6.3 6.2 6.4 5.1 5.0
Source : Statistical yearbook of land, transport and maritime
Table 20 Transport volume (unit : 1,000)
2004 2005 2006 2007 2008 2009 2010
Passenger total 2,955,741 2,971,356 3,029,960 3,079,584 3,160,835 3,202,665 3,334,012
KTX 19,882 32,370 36,489 37,315 38,015 37,477 41,349
Sub Total 92,332 82,633 77,833 73,315 75,080 70,256 70,745
Conventional Saemaul 12,490 10,626 9,690 10,015 10,815 10,933 10,925
Muguhwa 64,569 58,665 55,909 55,320 57,381 55,335 58,565
Commuter train 15,273 13,342 12,234 7,980 6,884 3,988 1,255
Metro 810,008 835,993 835,677 878,664 905,868 912,586 948,832
Subway 2,033,519 2,020,360 2,079,961 2,090,290 2,141,872 2,182,346 2,273,086
Freight total 44,512 41,669 43,341 44,531 46,806 38,898 39,217

Source : Statistical yearbook of land, transport and maritime
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Table 21 Rail freight transport volume (unit : 1,000tons)

2003 2004 2005 2006 2007 2008 2009 2010
47,110 44512 41,669 43,341 44,531 46,806 38,898 39217

Rail (11,057) (10,641) (10,108) (10,554) (10,927) (11,566) (9.273) (9.452)
6.2% 6.6% 6.1% 6.2% 6.4% 5.1% 5.0%

565,456 518,856 526,000 529,278 550,264 555,801 607,480 619,530

Road 74.6% 76.3% 76.5% 76.6% 76.9% 76.2% 79.2% 79.6%

145,327 115,636 119,410 117,805 120,079 126,964 120,031 119,022

Sea 19.1% 17.0% 17.4% 17.1% 16.8% 17.4% 15.7% 15.3%

' 423 409 372 316 254 268 262

A 0.1% 0.1% 0.1% 0.04% 0.03% 0.03% 0.03%

fo 758,316 679,413 687,451 690,779 715,190 729,824 766,677 778,031
100% 100% 100% 100% 100% 100% 100% 100%

Source : Statistical yearbook of land, transport and maritime 2011
Note : () are one million ton - km

Table 22 Railway accidents(2001-2010)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Total 710 694 875 798 536 460 429 408 382 317
Conventional rail 448 458 567 458 281 237 220 231 210 15
Subway 262 236 308 295 231 207 196 164 171 166
KTX - - - 45 24 16 13 13 1 136
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