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A Study on the Socio-economic Direct Effects of the Opening of the Gyeongbu
Expressway for 50 Years
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ABSTRACT

This study quantitatively derived the direct socio-economic effects of the Gyeongbu Expressway,
which opened in 1970, and suggested a methodological approach for more reliable results. The
scenario was set when the Gyeongbu Expressway was not constructed in 1970, the opening of the
Gyeongbu Expressway was delayed by 10 years, and the toll road between Seoul and Daejeon, or
between Seoul and Gangneung was opened instead of the Gyeongbu Expressway as suggested by
© 2021 The Korea Institute of the World Bank. In addition, direct benefits were estimated by calculating and comparing the current
Intelligent Transport Systems. All  vehicle operating costs, travel time costs, traffic accident costs, and environmental pollution costs.
rights reserved. As a result, it was estimated that about 351 trillion won in direct benefits occurred, and it can be
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seen that the promotion of the construction project of the Gyeongbu Expressway at that time had
a huge impact on South Korea’s social economy.

Key words : Gyeongbu Expressway, Direct effects, Benefit, Roadway network, O/D estimation
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B AT B ML ARILELE FAU0L G5, AW ILEL, BT, ALE ST P B4
eSS Stk B PP 22 VEYIN BezoE Relsel Jt AFEE AG AT A
27 2 g T

A9
AR Wels AFAEERIE NSE 19708 S VIEARR Sk AT Holy 3 B 50] Jhed
201797HA & EAAERE AAsHoH, 109(19701, 1980, 1990'd, 20001, 20101, 2017'9) TH9I= T2
ate] F 679 A AIFE AAsATh <Fig. 1> & ATFolA AAE AEH HAE BoETh

1970 1980 1590 2000 20M0 2017

<Fig. 1> Temporal and spatial scope
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E£E2 5 o] 83t A&-F4 S BT AS oF 4X3F 2080] &850 oF 71.13%2] FHAIE A
ﬂr7]’ etk e 98kt AFEAALY] GE5L o] &5 TS THAShste] WS 4
g £ Qlth T2 FAY] 1EEE wAE ARG a9 B4 A (Korea Expressway Corporation, 1999)9 A=
19998 7€ 02 Ax 1&EER A BAHE FYANNEL 32 719 A ooln, 71E9] u&s
27 BF AAER ks 9ok vlastls W, Hojo] oF 14.6% S7tEE ZoE MUY AAER
w3 v AR 7 @i QIg #ejo] 7Hd FA vehskom wel A, A, A, dF A, A, T
pbA o B et
9 71E AFEolA AAZ vt} o] 1EEE i TS THARPEZ A v 0}‘43} FH A4,
AT T 2L g FEolA A3t veidth AR uEEE7) glvks 7HA st AAE W7 ik
S A AFuEEET S A9t vug APadE EAA VX E SHeE 19949 71E GDPe| oF
22%°1t. AR &R HAE et AFLA AT 87% TS, AFFHAIZT 204%, IEF 4

m. 3 9+
1. 2 o7 B
T AE B A7 WEF AR A 14&ER A g AHaAE F45h AEE FotR
7] ook ot IEEE AQEFHE BAS 2 7R AHIZE ok Kim2013)8] AFdM e AR IEEEE
SN D AYE dFated Vst on ARuEER A48 A AL FAEA oF 1547 28 5%
k 735
i

a|

o>4

Vol.20 No.1(2021. 2) The Journal of The Korea Institute of Intelligent Transport Systems 121



FRISE2 HE s0uel MBIERE NE

foh

1t

08

7t AT

HIFF 18.3%, 4f AHIF 249% A7) 59E ks ASE FAHHUG 19959 7|Fo2 ARIET 27}
nAE HAE A9 o2l AFHES s S “H, ARIETZ o 7442 oF 13% 38159 9] Hs
HAYEEE 0, 200098 7] 4HG3EAS o ¢F 132 55159 Y] Helo] TSt A o2 EE3 H(Korea
Research Institute for Human Settlements, 1995). =3+ 7 —r_l_-j_,_i““ ok olyg} Syt 1&5E20F A
H2 &S Ao mnd A$ uEsg P avk= 20109 71E A 9F 1192 67679 9o Hejo
HAEtE Aog 7<1] /\] E}Qit‘r(Korea Research Institute for Human Settlements, 2013).
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29 B ATES TEE A3k, 19709 AT APDEEEE FYARAY, K7 L 5 £
SAEANA AR WS FUTHE AL L 5 Ak olP@ 71E ATEL FE ARALEI} A8
Ae W FAAY BHYEE o] §3lo] W) FFAOZ WE5T, FRASEL} AUAA % A

©F JPgstel Br17te] Mol A& gtk ARIETEIL ANE A FF} AURA gL F 1A
g3pe] M Besta, B4o] Solstiths Aol Atk Telut B Aol ustel AFUEI} EI £A3
Aol EW AL FAS GROE AAFE THES A Aol FAHA Bkths P vjg 1]

T 2 APANE A S Az NS BYshl B9E 1 AdEleE s A
S22 ERE QAN BAT F BolS WS =R, BI7e) Welo] opd 19703 E 20177}
] % 509 /I APA WEE ARSIl ARAEER Aol Fufel m|Z AukAQ) A EE A
Z39ch B Ave] B el At dad e SRagelA ASHNY B2 WEND F5 P

Highway Traffic Analysis Model

1970 / 1980 / 1990
2000/ 2010 / 2017
\
| | |

Constructing Network Estimating O/D Network Calibration
- Network construction by year - 250 zones(number of zones varies - Network calibration by year
(Including expressways, national highway, by Spedﬂc yean)
local roads, etc] - Employing KTDB and historical
‘ traffic data ‘

‘ Traffic Assignment ‘

Scenario Benefit calculation
- Scenario I : Unconstructed status - Benefit factors settings
- Scenarioll : Ten-year delay - Calibration of benefit coefficients
- Scenariolll : Seoul-Daejeon toll road - Calculating the benefits cost of each
- ScenariolV : Singal-Gangneung toll road year

<Fig. 2> Process for estimating the total benefits since the opening of the Gyeongbu Expressway
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19701, 1980, 1990%d, 20001d, 2010, 2017'd 5 % 67 AEE 7|FLE A U EHZ dFS HHYstd
A TZ3tH T KTDBAA A F3shs HEHZE vngo=z 7t A5l 52 /5 9 &34 JHE Hgst &
T dxl =2 HESLIE TS5t AU ES stdon 7t 7|EdRY HESA 75 &, Aug
g} S2E AASAY F1ete 5 Alueled e UEYIE BEE L5319 o o, 20179 HESY
=9} 2010 W ES IE KIDBA A &dls =2 YW EH IS ALE3¥Th 12y KTDBOA = 2002'd ©]
Fo] VEYATES AlFsta A7l wiel, 20029 HWEZANA 20011 d~2002d MEH E2E AA3IA
2000 =2 HEYIZ AFEsH oM, 19709, 1980, 19901 VW EH = 20008 =2 WEYIE 7]ut
o7 GA EE HZEA(1970-200008 HIROE AHEA RUHE T2 AA, FHAEA FUHE T2 AR
TE F4%t 2 AR FAY EE YESLAE IHE FF3UTE <Fg 3> 759 7|E9EY B2
HESIE RoETh

(c) 2000 Road Network

(d) 1990 Road Network (e) 1980 Road Network (f) 1970 Road Network
<Fig. 3> Road Networks from 1970 to 2017

E2 YEYA 7= & Macro simulatione 53] =2 W EQ Fo| 53 FS ajAsIAUT viAH B

B2aFYgs} viwstel SYuY Ang AZTYoM, oF o w2 UEgaE Yk A,
BEYS 9FA W BEREFE vaste] T LEF Aolo 04E MEHFOH, 037t 5 §LAH30%)
B0 2 39, 2P VEYD SHGE 2 §HS BANAL MES0|E 97 L AYEE 2YFC

Z} 25 Z(Traffic Analysis Zone) Ao]2] 3 §Z(Origin)® 53 < (Destination)& UER)E oD 53 %
< ZF 6/ AEE VToE IS I o R A oD THFS FAHSAN E AFdAE 1970
|~1990dth o] AA HrRFo]l HoUA &L OD T FS FASoF ek AT Tl IE AU
P& oDl §Hgst] flste] JAFY AFAsE 4ot oD Wstele] AAN S AR Hkou, FAA
o4 = o2 BMHY. BetM FA oD FAFS FA3] S5t 7IEd=e oD
Fe o g 9o AAY 28-S 53t e FAHSAh
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20179 O/D S3FH} 20108 OD 5P FE KIDBAAM AFsts SAF AE5E ALSHTh 22
KTDBOI A& 2003 ©]F2] oD 5FE AFstal 7] wiol, 2000032 oD 5 F-2 KTDBIA i Z
s 20034 ©] %9 OD FAFES TRt HAWH o FASAT 19701, 19804, 1990 71 O/D=
A& TEUT, FUNSHAT T, S & 5o AFAAA LSS M SARFS 7538t g A=
ODE FAstA st ou At oD FBHRAT v Wi, FAZCE foigo] mfg 2 Als
Uehy ol 5 e #AlE AT 5 jlvke AV TSI debd & dFelMe 9= oD ¥ 3
F(eEAMBEAE TS o838t HA9 AApel eat] 9 e AL B S 758k, o
£ &8st 19701, 1980, 19909 OD ¥ WFFS 01]—&—'8}931:} AAE R

Y FEE Y3t EEUFH T
AQE(FEALFTH AN AFEHe AADAEEY 73T &S AAsk wrdstgl o, 1 A <Table 1>
oA HojF= npe} o] AR - A4 O/D 533 —% % 3Hth 1970 F 52 1,682,456 (53/Y)
20179 ¥ B F] 253% *201111 1980 ¥ B3 TFS 6,644,940 (53/Y), 1990d F 532 19,043,916

EYDE FAALT 1970 F FAL 1682456 FaAoIor], 24 B A4 A oF 692 A
Asigle, ARDEEE QY oY 5EAE $ Bl 10 A o 2 Thsiglon, HEA 39
ol 10709 thH o 130 Z7HSTh AR IEES AFOE B LFo] Helshg BA St 4
Aol ARHee DR & &

<Table 1> O/D estimation results

(Unit: Trip/Day)

Year Passenger car Bus Freight car Total Ratio to 2017
2017 59,288,212 26,306,120 4,513,133 90,107,465 -
2015 56,151,016 22,959,741 4,099,845 83,210,602 92.35%
2010 52,323,433 21,527,352 3,171,300 77,022,085 85.48%
2005 30,322,766 19,737,914 3,133,492 53,194,172 59.03%
2000 25,470,474 13,688,682 3,095,162 42,254,318 46.89%
1995 18,403,393 9,613,859 2,701,792 30,719,044 34.09%
1990 12,575,444 3,847,814 2,620,658 19,043,916 21.13%
1985 7,940,153 1,259,904 1,952,854 11,152,911 12.38%
1980 4,443,624 601,576 1,599,740 6,644,940 7.37%
1975 2,021,062 215,659 1,263,064 3,499,785 3.88%
1970 1,440,723 147,556 94,177 1,682,456 1.87%
Ho[A+ &t
B AT SEAM AYY AHENENS 0T FL PR AFePu§ AP, FYAMG
A7), AT G AP, BAoAu G BRA 744 E FAe] ARIEEER AFo] W 7
HEAE FHFLA ST 7 Bl 4F) YshAE 2 FBW AHA ) Y v A
TE Axtelol . WA Y WL duElY =ARARDS e s AAH 4 AREE A
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dEe] WolA+e nAs)

SHATE wFARAL ¥E-2 ARG Ao} AL An]E-ef

&A1l e H8-& o] &3 <Table 2>+ AT, AxH

oAtk Aol Lol FH), A7

82 PREY AWIAE A gote] 4

Ao AAEE, BodN gL 7]
Holl+ HAWHE HolzTh

201733 2010 9] HYAFEL oA netdA ZAA A 53H(Korea Development Institute, 2008)2 7]F2.
A5 o 20008 & B EFFA] ZAFA R 33H(Korea Development Institute, 2000)2 71502 43T
1990, 19801, 197012 o HIE}GA A} A8 E]7] ojdo|Bng B 712 71A-& vy e 2 RS o

<Table 2> Method of calculating the benefit coefficient by year

. . . Envi tal
Vehicle operating cost Travel time cost Traffic accident cost vu:;l::slen
Year Engrliﬂr.le oil, 5 o A o |
Fuel cost . e, epreciatio Average travel time value Accident cost CCI. ent nvuf)nmenta
maintenanc | n expenses ratio pollution costs
e cost
2018
. . o Applying the
. . Appl the C Appl th Feasibilit
2017 | Applying the Consumer Price Index PP ymg. © tonsumet PP ylng © casibilly Consumer
Price Index Consumer Price Index study .
oo Price Index
guidelines
2012
. . o Applying the
. . Appl the C Appl th Feasibilit
2010 | Applying the Consumer Price Index PP ymg. © tonsumet PP ylng © casibilly Consumer
Price Index Consumer Price Index study .
oo Price Index
guidelines
Feasibilit Applyin; 2 Fe:tslll]zllhty
y PPYIng Average Feasibility study Feasibility study . .y Applying the
study the . o L guidelines
2000 auidelines( | Consumer vehicle guidelines guidelines 3d Consumer
h ition(2 ition(2 Price In
2000) Price Index puzz Sztase 3rd edition(2000) 3rd edition(2000) edition(2000 rice Index
)
Applvin 1990 1990 number
1990 pfhz 5 Average of Applying the
1990 | average fuel Consumer vehicle 1990 Average salary per capita GDP | accident/(len | Consumer
N .
cost Price Tndex purchase gth*traffic Price Index
cost volume)
. Applying
Appl
. 1980 PPInE the | 1980 number
Applying the . .
1980 the Average 1980 Consumer Relative | Consumer of Applying the
1980 | average fuel Consumer vehicle Average Price literature Price accident/(len Consumer
N .
cost Price Index purchase salary Tndex, per (1979) Index,. per | gth*traffic Price Index
cost capita GDP capita volume)
P GDP
. Applying
, 1970 Applying the | 1970 number
Applying the , ,
1970 Average 1970 Relative | Consumer of Applying the
the . Consumer | . . .
1970 | average fuel vehicle Average . literature Price | accident/(len | Consumer
cost Consumer urchase sal: Price (1973) | Index, per | gth*traffic Price Index
Price Index | P any Index, per > P £
cost capita GDP capita volume)
P GDP
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Agtt 1919 GDPE HleHE YEe o
Institute, 2008)2] H|AFE
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(a) 2017-Present (b) 2017-Non construction (c) 2017-Ten year delay (d) 2017-Five year delay
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<Table 3> Annual Average Benefits

(Unit: 100 million Won/Year)

Vehicle Past year value Per capita GDP .
Year Scenario Operating Travel T“,lfﬁc Travel Trarfﬁc Pollution *Total
Costs Time Costs accident Time Costs accident Costs
Costs Costs
Non-construction 10,746 71,881 - - 1,495 5,076 89,198
2017 Five-year delay 3,359 24,487 - - 461 1,375 29,682
Ten-year delay 5,907 39,910 - - 778 2,759 49,354
Non-construction 141 43,855 - - 6,557 2,662 53,215
2010 Five-year delay 27,681 59,969 - - 2,308 6,099 96,057
Ten-year delay 30,358 79,049 - - 3,513 7,482 120,402
Non-construction 11,824 52,603 - - 12,428 4,504 81,359
2000 Five-year delay 11,385 43,387 - - 2,039 3,782 60,593
Ten-year delay 16,648 88,065 - - 2,737 6,656 114,106
Non-construction 1,779 3,193 - - 1,867 1,237 8,076
1990 Ten-year delay 1,266 2,126 - - 723 753 4,868
Non-construction -16 145 6 162 203 172 307
1980 Ten-year delay 198 152 7 178 260 120 477
Singal - Gangneung 200 148 7 173 255 117 472
Non-construction 31 7 2 11 22 18 58
1970 Seoul-Daejeon 10 3 1 4 8 6 20
Singal - Gangneung 3 2 1 4 15 4 10

* The benefits of travel time and traffic accidents in 1980 and 1970 are summed up using past year values.
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<Table 4> Benefits of Past Traffic Accidents Reflecting Life Expectancy

Benefits of Past Traffic Accidents (Unit: Won/Day)
Year Scenario No C(én;;:z:z:; Life Reflecting Life Expectancy O
Non-construction 5,939,136 4,671,820
1980 Ten-year delay 2,214,096 1,741,644
Singal - Gangneung 4,018,768 3,161,228
Non-construction 55,639,616 46,506,851
1970 Seoul-Daejeon 71,104,576 59,433,370
Singal - Gangneung 69,813,248 58,354,003
V.4 &

B d7e AFaEErt HEE 197095 201797149 AR aEER AR By% HHEHE F
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1970 A0l A 20203 7HA] 50187 H Q)& 351% TS Aoz FAHFHAL o]H3 FHHEYL I Az AF
2} s oF g7ujo] Bl FAolth = IBRD At wt 1970 A~tAd 7 fFEEES} A4
AU LI HJAAY = F5@RIE~3% ) FEEEV APAYELV)Hol 47 2 B 14529 7
Aol A 02 1034 AAEUE A, A 5017 77 ALEH H AL oF 257% Y HAT A
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ARDEEZE 19709 NE GAT A% PR BH0E oAHOY ARHOR F/hEA AFol
; 488 Wog AFHAL £ AN FHS
oo FWESL A 199 HF 675809 4

3) 19701~2017d¢] AtEd Hels nigre 2 nzky Hg3ste] 19704d~2020d 74 50 el A=
4) 244 8FJ(FFUEERE F HY)) + 76.55342019d At ._U}Ei T=I, J7EHEEAE ) = 3.19
5) 351xA(FFuEER & U + 52.182(2019d =] At AeA *Z°“ AR ) = 6.7
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