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A study for the Dynamics bf the Congestion Toll Policy and It’s
Effectiveness
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—| Abstract |

Traffic congestion stems from the widespread desires of people to purse certain
goals that inevitably overload existing roads every day. As a transportation policy,
congestion toll system has been implemented in Seoul, since 1996. The growing
concerns on whether the system would achieve sustained results in the future
motivated us to investigate the effectiveness of this policy. Developing and running
the congestion toll simulation model, we find that this policy is not an effective
policy in the long run. The paper indicates the power of system dynamics approach
as a tool for evaluating complex policy like a congestion toll, and suggest that city
transportation policy maker should approach the problem with systems thinking and
analyze the effectiveness of policy on the basis of understanding the dynamic
relationships among subsystems.
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BAZARA7 AAYEAE Adste JANA AT TAQA Y ofFE FAFH] 4
A3 dijkEA o2 o]oj 1, 7oA Add FIYo) JP& AYEFE M oI G4
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FH, EAREZAYPIAE AFo] EFEYRE A5 £ & TRFYERHNGe
2 AR & dole 3o &n, gAuErde &3 REAAE Ha8Y 5
e Aol tstel nastelol doha FASL Aok 2 NAY EFFAR
PPN A7HEEO B9AY SRS AP AT Yart Yk A Wiy =
MESIE 2e AR o1, AL £5EA6 2sjo] o]FejAx Yot
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woh, 583 59 oA ERFYRE WA W) 8o Bde $FsnA ¢ A%
o o8 & e $AERE WA, 497, 2569, B3 F U 49 =
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2ol TAAGY HFFY £E9 AHE BN UNE £ Y, 198080 VA=
30kmhE RO 199649 A9E 1644kmhEN FFLYE7) 591 10kmho] A
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[ 1] ETSY= T+ TH = SAQ M2 =HEF FHa:

e | 19804 | 1084l | 1988 | 1992 | 1o96M
FR&=(km/h) 30.8 25.2 205 19.28 16.44

AR FAUE, 19979 79 159

(2 2] SNSYUE I+ M = A MEA =287 XIS & 57 F0|

7 | weat | ose | 1990w | 1eopl | 1og5u
E28%) 15.66 17.82 18.32 18.96 19.85
AFAHAW) 315 779 1,194 1,563 2,043

AR 79, (1997). HEA ZEZAYFMEANTFLLEY 2&AR). .

HENAA 583 A7 el = B78ta, EFFPEE AT € o= AY
THE Fold M9 uFde v o9 AT FANeRE AEEHF T3t
40 w2} BFgFE AAFoEN HFFE Fol7] AT AUkFTELLR, 961 59
13472hD MgAN LR EFFYE A5 A FAHY Sxe A BHEolE 1
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%ﬂii T B e YA #d ¥ T 4338 FAE JIAEE BEH
L Zojth. EXFPE A4E B LFAAE NP T2} M HY =2
%—%}(traﬁic volume)?} £3tunnel road capacity), $3)E29] WEFZHdetour roads traffic
volume)®} T Z-8%detour roads capacity), El'dF} $IT 29 FTYPAB)ATF(Level of
Service=volume/capacity), EFZF P A7) - d84AEHE 5L 25 183 HIY ¢
=29 FYu|-Hrravel cost), HIFH $-3]£2 TP L2 Xol(cost gap), HFTATF 229
AErL 57 22 vy 3 v4ES 138 5 o
EdoA 88 A HY ol HYE oj&ae FIuEE TN welA
EdoAe] ERFYRE AEIA oy A $IERE ol&deie JANERE
A Hol Bt $3x2E Y8 AT oFFE 2 s Aadez FHh
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A, $IER9 Fd5e Fue $IAERY FY4F FUIE /AL, $IERY F
PF SIE FI 2R MujafFol HoAH o]y $3ERY FHH| LS FIHANGS
F7te =29 FPulgo] weF Hd FYPH|E no Hod AR ASHA ¢
IE2E ol8F Zolx, 1 vjfe] Hd FPu| &R At FAAE BHEE o] &3ty
I @ AolnR HYY ojgFey FUIE Aot Y o357t HEY THF T
7V 7HAL.R, ol thA HY9 A2 £EE ZAAZ Fojt

AR, EXTFRAYE ] Mulx FEo] AFHOR H &S F7HA717] dEol
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(B8, AdgH], AIZHE 9 BANA &35 o848 HE THE TIIstn Blag
HE 5 uFLEFES ol & AY FURE WA @] Hstd $IERE o83t €
Aolmg o|Ao] AYHoR Y FPHFE &Y Ho|th

3, EFEAR AFE A oA FAES(travel-time saving)2 AALEF0)
Ae 28c] We 50 oig Hite] & £ ‘Rl°‘% ALrEFAAE 2%A Zoitt. o
A, 449 FIET FYRE YA B dFLF S oldste ALSSS B 1
AHEA o] S FUlAT]Y] SN E tlFERE Fae] §33 AUl Jjde TR ok &
tHFHA, 1992). 18, ¥ ATFEHME HEug A2dd dAsHE dFus FE&
EFAIIA stk Ui, el ERTYEE AHET dFTAE Tl U T

7 Hdel 83e 14 Ao Br) 44 Bde 438 Fele AL ¥rissit

8) ¥ah,35 Blde] EXEAE A47) Bde] $4%E FHsNBXIE 28%) oVl SAAT B
g fFaEsde] Mol AR k7] Yol £ $43 REFIE FolA] R3ta 23
FeEae BYFS 24 F= F7MIZThE Hlge] gt
(©]48, huep:/fwww.midas.co.ke/docs/magazine/news_plus/news60/plus60-1.html)
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[ ¥ &: Model Equations ]

traffic_volumes_transfred_from_tunnekt) = traffic_volumes_cransfred_from_tunnel(t - dt} +
(net_demand for DRs - net_transfred_volume_from_DRs_to_tunnel) * dt

INIT traffic_volumes_transfred_from_tunnel = 0

INFLOWS:

net_demand_for DRs = DELAY(Demand_for_DRs,0)

OUTFLOWS:

net_transfred_volume_from_DRs_to_tunnel =
traffic_volumes_transfred_from_tunnel*(DELAY(Cost_gap_multiplier2,2))

Traffic Volume _on_DRs(t) = Traffic_Volume_on DRs(t - dt) + (Demand_for DRs -
Transfered_volume_from_DRs) * dt

INIT Traffic_Volume_on_DRs = 5687

INFLOWS:

Demand_for_DRs = DELAY(Transfered_to_Detour_Roads,1.8)

OUTFLOWS:

Transfered_volume_from_DRs = DELAY((IF(Cost_gap<1) THEN
net_transfred_volume_from_DRs_to_tunnel ELSE (0)), 2)

Traffic_Volume__on_Tunnel(r) = Traffic_Volume__on_Tunnel(t - dr) +

(Demand_for_Tunnel - Transfered to_Detour_Roads - Transfere_to_transit) * dt

INIT Traffic_Volume__on_Tunnel = 3412

INFLOWS:

Demand_for_Tunnel = DELAY(net_transfred_volume_from_DRs_to_tunnel,1)

OUTFLOWS:

Transfered_to_Detour_Roads =
Traffic_Volume__on_Tunnel*DELAY(Cost_gap_multiplier1,2)

Transfere_to_transit = Traffic_Volume__on_Tunnel*Toll_effect_on_transit

capacity_of DRs = (1200+1200+800+2400)



capacity_of_Tunnel = 800%4

Congestion_Toll = STEP(2000,0) .

Cost_gap = Travel cost_of Tunnel/Travel cost_of DRs

Cost_gap_multiplier] = IF(Cost_gap>1) THEN Cost_gap effecr_on_Tunnel ELSE 0
Cost_gap_multiplier2 = IF(Cost_gap<1) THEN Cost_gap effect_on_DRs ELSE 0
LOS_of DRs = Traffic_Volume_on_DRs/capacity of DRs

LOS of T = Traffic_Volume _on_Tunnel/capacity of Tunnel

Toll_Collection Impidence = 0.85

Toll_effect_on_transit = Congestion_Toll=0.05

Travel _cost_of DRs = ((60/Travel_speed_of DRs)*5)*(170)

Travel_cost_of Tunnel =
((60/(Travel_speed_of T*Toll_Collection_Impidence))*0.9*170)+(Congestion_Toll)

Cost_gap_effecr_on_Tunnel = GRAPH(Cost_gap)

(1.00, 0.00), (1.10, 0.043), (1.20, 0.0725), (1.30, 0.1), (1.40, 0.12), (1.50, 0.138), (1.60
0.153), (1.70, 0.168), (1.80, 0.18), (1.90, 0.193), (2.00, 0.2)

Cost_gap_effect_on_DRs = GRAPH(Cost_gap)

(0.00, 0.2), (0.1, 0.193), (0.2, 0.18), (0.3, 0.168), (0.4, 0.153), (0.5, 0.138), (0.6, 0.12)
(0.7, 0.1), (0.8, 0.073), (0.9, 0.043), (1, 0.00)

Travel_speed of DRs = GRAPH(LOS_of DRs)

0.5, 55.0), (0.6, 50.0), (0.7, 45.0), (0.8, 40.0), (0.9, 35.0), (1, 30.0), (1.10, 25.0), (1.20
20.0), (1.30, 15.0), (1.40, 10.0), (1.50, 5.00)

Travel_speed_of T = GRAPH(LOS of T)

(0.5, 55.0), (0.6, 50.0), (0.7, 45.0), (0.8, 40.0), (0.9, 35.0), (1, 30.0), (1.10, 25.0), (1.20
20.0), (1.30, 15.0), (1.40, 10.0), (1.50, 5.00)



