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ABSTRACT

Since 1970 transportation investment has been made rapidly, however the doubt on duplication and overinvestment of transportation
facility also has been brought up. Thus the necessity for reasonable estimation of investment scale increases. In this paper various
researches related to this subject are reviewed and categorized according to their methodologies, namely, the methodology using
international comparison, trend of investment policy and endogenous economy development model. Based on these methodologies,
AHP is applied to calculate proper investment scale. The result shows that the budget for satisfying the investment scale is estimated
about 19.51~24.49 trillion won. This value is 4.28~9.26 trillion won higher than the proper investment budget established in National
Fiscal Management Plan. In the future, it is necessary to establish systematic and efficient transportation investment plan by developing
transportation policy model which can assess the economic feasibility, social equity and environmental soundness etc. at the same time.
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Table 1. Comparison of the Methodology for Estimating Proper
Transportation Infrastructure Scale

Class. Advantage Disadvantage
- Non-consideration of
financial condition
Internat- . . .. |- Difficulty in estimatin,
. - Suggestion of the objective v . s
ional . annual transportation stock
of proper transportation
Compar- stock with concrete quantity scale
ison q - Other countries’
transportation situation
Should be considered
Trend N - Non-consideration of the
. .| - Estimation of proper
Estimati . factor related to
transportation stock . .
-on of . transportation planning
considering government .
Transpo-| . . - Dependent on the condition
. investment policy and .
rtation of national budget and
budget . L
Budget political situations
- Considering only the side
for maximizing economic
. . rowth rate
- Showing the numerical R . . .
Endogen - Non-consideration of social
value of proper .
-ous . and environmental factors
transportation stock .
growth . - Many assumptions should
considering the change of .
Model . be considered to produce
external conditions ..
results such as elasticity of
output and long-term
economic growth rate etc.
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Table 2. Procedure of International Comparison

Step Contents

I | Selection of countries and modes to be compared

II | Selection of index to be compared

I | Survey of index

IV | Calculation of mean value by index

Deduction of the stock level by comparing index with each
country
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Table 3. Index for Selecting Country Similar to Korea

e . hoi
Classification Index Unit Choices
Range
Population thousands people
Density of Population 2
le/k
Inde'x of based on total area peoplefkm
Society Density of Population 2
and people/km
based on flat area
Economy
Land area thousands km®
GDP $ 0.5~1.5
# of car ownership thousands car times
Index of Road tr: rtati
0ad transportation 4 e people-km
Road Performance ' b o ton-km
(Passenger+Freight)
Rail t rtati iy
Index of tiway transportation Jyyi ons people-km
Railwa Performance ' b s ton-km
Y (Passenger+Freight)
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Table 4. Summary of the Methodology for Estimating Proper
Transportation Infrastructure Scale

Classification Contents

Inter- - Selecting the countries which have similar
national social-economic scale and related index among
comparison | OECD countries
with OECD |- Calculating the rank based on the latest data which
countries are possibile to collect
- Forecasting future transportation investment scale
Trend considering both the trend of government budget

Estimation of
Transportation

and investment ratio among modes
- Calculating annual transportation investment scale

Budget according to growth rate of transportation
investment
- Estimating transportation investment scale which
Endogenous | maximize economic growth rate
growth Model |- Calculating the ratio of transportation SOC

investment to GDP
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Table 5. Comparison Summary of International Transportation SOC

Stock
Comparison between S. Korea and countries
(the ratio of the index of korea to the mean value of
similar sized countries)
};‘;ﬁﬂ Den-
King sﬁg Road Rail-
Classfi- 0 trans- | V&
cation | &mong P Pop- GDP rta. | (TANS-
OECD | "OP"| e | ylat- [Land| per | 2 | PO | porta-
Count- | ulat-| . . own- | tion .
. sity | ion |Area|cap- . tion
ries | ion based ita ership | Per- Per-
for-
on for-
flat mance | ance
area
Length
of trunk 3 59 | 48 | 86 |214|146| 85 171 | 105
road Yo | % | % | % | % %o % %
(km)
Density
of trunk
road 5 212 79 | 69 | 198|223 | 254 | 126 88
(kn/ % | Y| % | % | % % % %
1,000
km?)
Length
of Rail- 19 19 | 23 | 47 | 72 | 40 | 30 74 50
road Yo | % | % | % | % | % Y% %
(km)
Density
of Rail-
road 16 74 | 45 | 44 | 64 | 60 | 80 66 51
(km/ Yo | % | % | % | % | % % %
1,000
kn)
Note) The shaded cells show that the value is less than average of OECD
countries
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Table 6. Results of Transportation Stock by International Comparison

. . Trunk Road | Railwa

Classification (km) (km) Y
Population 29,992 18,854
Density of Population 36,797 15,344
Density of Population based on flat area| 20,599 7,577
Land Area 8,267 4,944
GDP per capita 12,143 8,822
car ownership 20,939 12,016
Road transportation Performance 10,387 4,822
Railway transportation Performance 16,943 7,140
Average" 19,508 9,939
8,267 4,822

Range 36797 | 18854
Present Stock Scale 17,954 3,590
Stock scale of Target Year 19,508 5,350
New Construction Length 1,554 1,760
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Table 7. Future Transportation Investment Budget (Extension and
Betterment Costs are Included)

(Unit: trillion won/year)

Table 8. Budget of Scale in 2014 National Fiscal Management Plan

(Unit: billion won)

Class Inc-
5T 9014 | 2015 | 2016 | 2017 | 2018 | rease | 2019 | 2020
ification
Rate
Total
23,690[24,40922,383(20,660(19,110|-5.2% 18,116 17,174
(SOC)
Transp- 116 004119.882| 18,635 17,116]15,892| -4.2% | 15225 14,585
& Logis.
Road |8,470 | 8,859 7,980 (7,007 | 6,129 |-7.8%] 5,651 | 5,210
Railway | 6,803 | 7,303 | 6,879 | 6,306 | 6,040 |-2.9%| 5,865 | 5,695
Maritime || 5511 611 {1,575 | 1,529 | 1.415|-1.5%] 1394|1373
& Port
Airport | 101 | 128 | 156 | 199 | 211 |203%| 254 | 305
L;ggzcs 2,015 (1,981 [ 2,045 | 2,075 | 2,097 | 1.0% | 2,118 | 2,139

Scale of Annual | Scale of Annual
Clsiion| e | = g
Projects) Existent Projects)
Trunk Road 11.5 8.6 89
Railway 16.8 12.0 7.3
Total 283 20.6 16.2

4.2 IT7PHEAA A A7 |x0| ME EXE AR

E Holx= SOC F2F AH) 7125 vhdeh a's Fe] T}
TEES HEsIon, 201437H 2018 37A)9] %76
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Table 9. Results of Transportation Stock by Endogenous Eco.

Table 11. Future Investment Scale by Endogenous Economic

Model Model

Ratio of Investment Scale of SOC (Unit: trillion won/year)
Rate of |Rate of| SOC (Trillion Won) Class- Rateof 1 5015 | 2016 | 2017 | 2018 | 2019

Eco. |Deprec| budget ification | Depreciation
Growth | iation |to GDP| 2015 | 2016 | 2017 | 2018 | 2019 - 2% 10.32 | 10.52 | 10.39 | 10.20 | 10.29
(o) 1% 8.60 | 8.77 | 8.66 | 8.50 | 858
4.0% 2% | 3.36% | 50.1 52.0 | 539 | 56.0 | 58.1 Railway 2% 850 | 9.07 | 935 | 10.05 | 10.68
1% | 2.80% | 41.7 | 433 | 449 | 46.6 | 484 1% 7.09 | 7.56 | 7.79 | 8.37 | 8.90
3.8% 2% | 3.25% | 484 | 502 | 52.1 | 54.1 | 56.2 Maritime & 2% 1.88 | 2.08 | 227 | 2.35 | 2.54
1% |2.69% | 40.0 | 41.6 | 43.1 | 44.8 | 465 Port 1% 1.56 | 1.73 | 1.89 | 1.96 | 2.12
3.0% 2% |2.80% | 41.7 | 433 | 449 | 46.6 | 484 Airport 2% 0.15 | 021 | 029 | 035 | 046
1% |224% | 334 | 346 | 360 | 373 | 387 1% 0.12 | 0.17 | 025 | 0.29 | 0.39
GDP 1,489.0(1,545.6(1,604.3|1,665.3|1,728.6 Logistitcs 2% 231 | 270 | 3.08 | 3.49 | 3.86
and etc. 1% 1.92 | 225 | 256 | 291 | 3.02
dlake M013-2017 Z7EA$-87)3), o W 200433 2012 Total 2% 23.15 | 24.56 | 25.37 | 26.44 | 27.84
WlR|e] EREEE SOC BA} 7R A4S 2183)e] Zopyre 1% 19.29 | 20.47 | 21.14 | 22.03 | 23.00
T2} HIFE AL o)F olgsie] Fel FATRES APelie. Budget in National Fiscal | 1 | o6 171 | 159 | 152

Management Plan

™ o]Z Table 1022 A}tk
Table 1094 28 SOC FARFEES thA] At HEdg
AEsisler =23t 718Nl =7t A APEE A5
ol 40%S Ag3k 7PIFE(2%, 1%)0) whel Tale] Az
O AT FE wiEulE-2 12014-2018'd =7HA ¢
B2 & AP FE T2 HleS vhgsller] 1A SOC FAt
oAb ti] AR Rl BES AR Wdste] AREskgivt
(Table 113Ex).
AAIAE 4.0%=2 7P 1% 7RSS 9o 2015

Table 10.2004 ~ 2011 Investment Scale of SOC (Present Price)

(Unit: trillion won/year)

Year Bg:r%frta(l)f Bg(eir%frta(l)f Publiﬁ: Private lg:l:?rzlf
Govt. Govt. Enterprise | Investment Govt.
2004 17.4 6.6 2.5 1.7 0.6170
2005 18.3 7 3.4 29 0.5791
2006 18.4 7 39 2.9 0.5714
2007 18.4 7 39 3.1 0.5679
2008 20.5 7.8 4.1 3.8 0.5663
2009 25.5 9.7 5.6 39 0.5705
2010 25.1 9.5 9.6 2.7 0.5352
2011 244 9.3 9.6 22 0.5363
2012 23.1 8.8 6.1 2.7 0.5676
Average 0.5679

Source) 2013~2017 National Fiscal Management Plan,
SOC Transportation Field, 2013.06

Note) 4.0% is applied as the increasing rate of economic growth

9 201de] SR £A ek AgE Ao FAE =7t
Ag-AE & FATEE A3k ekl Jlon 2 RES
2 g3lo] A1 FAhiE AAF 7RI o B 2017d ofF
de 2 At FA HoRle AR velth

\ﬂ

4.4 WESOC ®H EXHR &5
441 MY EXGR =5 b

IESOC 2EqtRe] 37FA] AP E o] 83l =& Tt
‘FfE’— | thated AHP7]HL°‘ ol&3te] 7FEAE skl o]&
FARTRE 2Ptk 7eAIE ] Sl
L, 4‘7‘ 3| 5 B HETEA 2 APgubH TE 2]

= 93310, o]Z Expert Choice AZEY0]S 0]8-3}a]
AR gk 7l =3tk

THE TEAE ol g3dte] A FARTE AP Al FAH] L,
SOC A vk, A BARY 52 37FR] wgel tis)
AURILE AFgeta, old digk A FARTRE =&

|

4.4.2 371X| AHEEHE JI=X| =5

B ATelxes 37 AP T AlE =SSk $leked
SFFEAAAA &85l = AHP (Analytic Hierachy
Process)7["H< o835tk AHP7WHS 52 2332} 8744
A AIE FHsto] RS AdapIslE] e THoE,
A AREFIZAL T T FARIGIA Fe] ARk Utk
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Table 12. Results of Weight for Each Methodology

Table 13. Scenarios for Analysis

Weight
Class- | Consistency ) o Endogenous
ification Index International | Considering Economic

Comparison | Budget Plan Model

1 0.06 0.0810 0.1880 0.7310

2 0.00 0.1430 0.1430 0.7140

3 0.00 0.2500 0.2500 0.5000

4 0.04 0.1050 0.2580 0.6370

5 0.00 0.4000 0.2000 0.4000

6 0.04 0.2580 0.1050 0.6370

7 0.05 0.2180 0.6910 0.0910

8 0.09 0.0680 0.7330 0.1990

9 0.06 0.1880 0.7310 0.0810
Average 0.1901 0.3666 0.4433

AHP7THE 53l 58 71e3] 2} 3 s71E B3k 2490
o] opFARS T  glom, B ol I V1] ARt
< YA

AHP A2 s, 7|, IARA 35 5 5wt
R I T S 7R Rlgh O Addele] i
AKE Flsllom, 414 Table 129} o] 71g37} 4=k

FE A8 eAE 9HY 2 ATk Hehe 71 AL
0.1901, SOC A=7|z wked 0.3666, 1e|aL U= A=) 44=3
°] 0.44330.2 K=o, g tgh dAA A= 25
0.101312 A& J& TS 3 Fo 2 veRith

_{

443 NMH EXIE £

A FARFRE AURLE 3R RSk BTk At

Q12 (E2+AR)] A FAPRE 2PgstE, SR e}
WA BAERS 7eRIvke sk on, A AFE 7t
AR 719 i TAlE abgate] A8sislnk Avt

Q2% (E2+ER)e] AH FAhtrE Abdats, 37K 2P
He| 7RIS BT A3tk AL 38 akESOCEOHEE
D] AR FAtEE 2Pk, SOCAP o) U4 A1
R 7RIS Aefslalon], K AE 2 AP Vs
2)9] A ThsAlE Adste] 283Ktk AlvkE] e 13 29
785 =AMlaL WHels] 7] FApge] 23RS o= B3I
on, 7] B2l A AU S (-1, 2-1)E ATt
(Table 133k%).

R w2, He BrellA] S ueh WA BAE R
WEAEkS sk Auele 1, 1-19) A9 242t 2015 19.4729
~2019'd 20.73%4, 20159 17.1628~2019 18.4232900.
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Weight
Class- | Existent | Sector ln.tem- .Cor?s- Endo-
ification | Project | Applied ational idering genous'
Com- Budget | Economic
parison Plan Model
Scenario .
| Inclusion Road
, 3% 10,3001 0 0.6999
Scenario . Railway
Exclusion
1-1
Scenario .
) Inclusion Road
, 0% | 01901 | 03666 | 0.4433
Scenario . Railway
Exclusion
2-1
Scegar'o - Se‘:‘tgrs 0 04526 | 0.5474

EEEQlon, =8, Ar FFox] ZAmamel SOC APgof1d,
WA AR S B aLefdE AueL 2, 2-19] A
247 2015 18.2629~2019d 173524, 2015\ 16.802%
~2019d 15.892Y 0 2 =&tk BE Fzeolx] SOC APg
A} U] AR aEeks ek AuelQ. 39] Sl
=247 201549 19.5629~2019 19.512Y0 2 =&=r}
(Table 143%).

201938 7)Fo 2 AE]od vwAy} Table 157} 2o] BE

AldE] o F FARFETF 7R 81 8T oF 4.28%9

Table 14. Results of Investment Scale by Scenario
(Unit: trillion won/year)

Classification 2015 2016 2017 2018 2019
Scenario| Road | 947 | 959 | 951 | 940 | 9.46
1 Railway | 10.00 | 10.33 1049 | 1090 | 11.27
Scenario| Road | 860 | 872 | 864 | 853 | 859
I-1 | Railway | 856 | 8.89 | 9.05 | 946 | 9.83
Scenario| Road | 925 | 9.00 | 859 | 820 | 8.06
2 Railway | 9.01 9.07 8.96 9.12 9.29
Scenario| Road | 8.69 | 845 | 804 | 765 | 7.51
2-1 | Railway | 8.10 | 815 | 805 | 821 | 838
Road 8.72 8.41 791 743 7.25
Railway | 7.19 7.25 7.12 7.32 7.53

Scenario | MAUme |y oo 166 | 173 | 171 | 179
3 & Port
Airport | 012 | 016 | 023 | 025 | 033
Logistics
ope | 195 | 216 | 234 | 254 | 261




Table 15. Results of Investment Scale by Scenario (Base Year :

2019)
(Unit: trillion won/year)

National S .
Classifi- Fiscal cenario
cation | Management

Plan 1 1-1 2 2-1 3
Road 5.65 946 | 859 | 8.06 | 7.51 | 7.25
Railway 5.87 1127 | 983 | 929 | 838 | 7.53
Maritime

1. 1. 1. 1. 1. 1.
& Port 39 (1.39) | (1.39) | (1.39) | (1.39) 79
Airport 0.25 (0.25) | (0.25) | (0.25) | (0.25) | 033
Logistics
& Ftc. 2.12 (2.12) | (2.12) | (2.12) | (2.12) | 2.61

. 2073 | 1842 | 17.35 | 15.89
2)
Total 1523 | 2449)| 22.18)| 2111 19.66)| 1!

Note) The number in parenthesis is sum of all the sectors

~9.2629 /) E=H K.
588

A7 =ulolA AlAlE
o WA A RE 5 o] s 59 g9 AdE
83k e oItk oo & AFellAE di- 9F ofxlg
et FeER) AR AHE S8 - o] EIHES B
2 AR, SOC FARgAY 1%, 1Eal WA A1 ddnd
T 7K S B8 wEE 29E AHP/[HO R E3she W
& Ak

TAMRE $J5) ST AA1E A3 OECD 307 =71E dhde
2 84S FYsigon, s 2 FA|RE s
L&l 2014-2018\d =78 A12)L & 85Ik gl Ul
2 BAVIAEFES L3P S8 FAR Tl LEdt A uE
g8t 248 stk

U] FAjefziz} 7; Sl Egtofi 58 aresled 371 AluE]
95 Asiglon], AU TIEAIE AR 240 243t
Ak BT 20199 7|FEo 2 S7EIA-EAIE ) Blsl oF
4.2829~9.26290] & FFo = A oyl 49
AP A Sl Tl 71HERes 2 7 1Al
HEES AAVIEE 40%E A8stgony, e A gEe] Eol
A 2% AHP7IHolA 718 & 715XE Ueld ubyz ZAudd

AESOC 2 FARfEE =AML

4) AL 1, 141, 2, 2-12 B8, FERES AlLg yrR] i
ofsle] FATFRLE AelA] ek, S7bAg -8 St
7HA.

[r

HYoxe] EEFE FATET} Sl AAFEA TR} S0
I Stk &E3h AHPZIHS o83 7l Al alg At &
A7} e FHAS o 2 AERAS Fasiglon), RS
A e AS- vl g 4 e S viEska
Ak

EE U] ol 2 gAslE IR FATEARE S $13iA
= el Aget b A2 F B el tisk
Exx) d4o] desitt gl Sy RnsaAlE ARk 44
AlE)(2001~2020), o= F7EA187E 90%-oH, 2<7A41Au] 30
o) 53 3299 ArFsdt e TR ouiR] AM|EF
9 COMIEE Ui 7129 B2 HiE AL 9low, o] 9=
W B8 SRR SRS 3 o] B9 ==
2020 69.3% 7k, HwE 20204 27.3%=2 E718K= 231X
= AABlaL gtk

olefel E3t4] TS 918l FUE 5 e ool dRdE st
oAM= TRl FAAIERAS B3l AAXR] FAPE o] FoA]
of g} o]= SJairl= Ak} o] Tl =) thgk a2l x|k
Hixple] Bk, Tl G844 S1Fe] FRlelA Blofuol 3 Aol
EXAE 9 g} Fete] JARS e £a), 983 AS
ek T2, 2E|al RS 13k FAIRe] Ziglo] Hashk

=, 7 APIEAAI S o= ©hd Aldel gk BAA S5
o] Wrle} o]5 Bgk FARAES e <Jsl ofike] wigEaL Akgde]
FXIw]o] kot ko 2= A1 Qe A, B4, A&7t
TS B3 o ® I3 4 e AR S IEAE AR
Are Ndste] Agsfor & Zlolvk Y= A7 nlsFAbRe}
SR WiERE 58 SR o g Abgslglon), 2 Tkt
9 e wEe]ES Bek] 2Pl wESOC Sl ks
HR= 37 QA(EA01R)S e SRR de] dash,
A&7 s A(BED) 2 A PP (T L5 Bisn)S

Tefek FMEAE B APe] AR Zow Fekr

o &

ARl 2

o] A7 ALBpJerhetan anfeiTale] Ao S
oizsuick
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