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Japan Highway Public Corporation (JH) has employed the pooling system to fund new
expressway projects and unprofitable expressways. Unfortunately, huge debts have been created
by JH. This forces the Japanese government to change the policy regarding expressway
development due to the recent economic crisis. The government is trying to privatize the JH in
order to reduce the budget. Meanwhile, the government is also trying to expand the expressway
networks. This is an especially serious problem in Hokkaido prefecture, where many
expressways are still required to complete the expressway network. Thus, there is an urgent

necessity to clarify which project is worth being construct.

To evaluate a new expressway using Cost-Benefit Analysis (CBA), many shortcoming
have been found. The CBA cannot be used to include the uncertainties and options in
management in the evaluation process. Thus, the results from CBA do not reflect the real
potential of the projects. This study aims to develop frameworks to include uncertainties and
options in management in the evaluation process for expressway projects using Real Option
Approach (ROA). ’

This study develops frameworks for assessing new expressway projects by employing a
concept of ROA. The frameworks cover methods to model uncertainties in forecasting variables,
proposed options in management, and also analysing techniques using ROA. The dissertation is
organized in six chapters. Chapter one introduces the background of the study, existing
problems, a research purpose and specific objectives. Chapter two summarizes the literature
concerning in this study. The history of Japanese government policy for implementing
expressway systeni is explained. The evaluation tools used for assessing expressway projects
are also described. Then, the theory of Real Option Approach is reviewed.

Chapter three presents a framework to evaluate new expressway projects when the
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option to defer is available. A stochastic process, used for modeling the uncertainty in future
traffic demand, is depicted. To defer an expressway, social loss is proposed to be included as a
cost to obtain the option. Then, the calculation procedure by using binomial model is explained.
The new expressway projects in Hokkaido are evaluated by using the calculation framework. As
a result, recommendations on expressway implementation are proposed to the Hokkaido
government. An analysing process by employing simulation technique is developed in Chapter
four. Various strategies for expressway development in Hokkaido are clarified. Then, the
DOTO expressway project is selected to be evaluated by the proposed process to obtain a

suitable strategy, which will be suggested to the government.

Chapter five presents an option to defer toll collection, which is included in the
evaluation process. Methods to model uncertainties in both future traffic demand and
construction are depicted. The basic idea of option to defer toll collection is also explained.
Then, the calculation process is described. After that, Yoichi-Otaru expressway project is
evaluated by using the proposed process. Consequently, the recommended plan is identified for
the government. Chabter six concludes this dissertation by highlighting the main contributions.
The recommendations on expressway development in Hokkaido are summarized for the

government. Finally, directions for future research are discussed.

In this research, an option to defer the construction is applied in the evaluation of the
expressway projects in Hokkaido -using the proposed frameworks, both Binomial model and
simulation technique. The results from both methods lead to the same recommendation. It is
recommended that Kunnui-Nanae, Wassamu-Nayoro and Yubari-Tokachishimizu expressway
projects should be invested without any delays. The rests of the project are suggested to be

deferred until the situation turns favourable.

For the Yoichi-Otaru expressway project, the decision is to defer the construction when
there is the option to defer. However, the project has a high chance to be feasible when using an
option to defer toll collection and considering uncertainties in both future traffic demand and
construction cost. Thus, the Yoichi-Otaru will be recommended for investment if there is no toll

collection in the beginning stage of operation and subsidy is provided.

— 102 —



PR LEEOES

FE O # B O B B —

B & # B WEE #® —
B A H B & HF B ¥
B oA BEER W i 4

#0 X E &
A Study on Evaluation of New Expressway Projects
Using Real Option Approach

(V7N - FTay - -FTra—F2H\
EHERER IO 22 OB 5 HF5E)

SEAE, EEERORET EAKTH S HAEBARICOVWTAIBZRE LA S, TR 164E4 AIC
ERUAFREGENRER TR SN, 207 ERBOTELER SN-OREEOEN
BHEEEORIFENThHo T, FRLTINE TCORAERKEZ PO LT HFHEEREC VL, FiL
{YTNFTvay -TFa—F ROA) 2AVETerz) MHBELZRELZLOTHD,
AHROBMEILLTOEY TH D, v

81 EIANEOERBLVEMIZ SV TRR, EHREARIONE - BRIZONTE LD,

82 EiXbAEICRIT 2 ERMAERLEE L, ERE » FHERCERFIISTHIOW TR L9
Tz, EHIEEER V=7 MERERCTET 5720, BDEELTRIL, RSP X MR
HUTEBRAERLEHE TS FEER STV, T ROA OEHBILEAERE L DLBEITV.,
ROAWAWVS TIHEF ARV 2 I L— g VEFADHBA% L LT, BlER oY= b~E
AT ARMEICOWTERIT- T, ’ .

FEIEITHET WML DEEER 2 V=S FOFHEICOWTERER Lie, ZOET MIBHEIC
A7y a v OEBRVPEELERE L., BT LEBEORELRD, 22 BT =7 MO
BITOFHETHD, 7ud=y b 20 FEHEND L EOHRHEREHE LR, dLEEsmE
HIR~EKHE, BB EERE~ RN MR LY BARMERET Ik LFHEish
B EBEEE~A TN R Lok, —F, EEENRERF~ILRM. A5~
YIRS EHT LW O REIE LN, ZORRIBASIMEC L 55HEE —BT 5,

AT I al—a BB TV s VEHMEICOW TR L= b D TH D, FUEBHNNER
RoA U EREAERRIC X DA, ARTREEXIRZEERCERBELZEE L TF =7 bl

— 103 —



EfT-oIZ LIZHENShD, BRRADMEIRE LARALEROL & TTHFEETHY, BRICR
REEMUEVBNET D70V =7 FOFE, ROA DRI L > TUFHMEZRITDY Z LA TERY, vIa

L= a ARITRRZBRRLBRE L BEETIZLBEL. 8750 ESNC L AHMERAE S
BTV MHEEIT) bOTH D, ZIHEF/VEITHEHRNEL 125 LRERY ) — B8
Y, ATY a AEOHESHERICEBIRD, THCRHLTY Ialb— 3 EITREICA 7Y 3
VBEZHBETEDSN, TuPxs MUERITHEETFNELE BT AR, AFETIIES
BEOREZ ATy Iab—Ta VTV, ZHETNVELR—ORERBOND Z LR LY,
ROAIZBWT UV Iab—va VEOFRANRSNEZ LICE Y, FEEMEZNELE- 2P b
Bl L D ORI R BB R BV L,

%5 ELPRZBRDO TR L BT T U HST, BRBOTEEML=ZANHTEL, &5
(BB DBAAAREN & 2k S W 7o A E RIS/ M~ R 7 0 U= 7 MZOW Tl R T~ 7,
BASMEIRRSER EBRBRBOTHEIELER L TORVD, Z0F/ad=y O
by &R0z, LALYIalb—va il L5 ROA O MiiIE R Ly, oMt g
MG 0]) Liaote, ¥Ial—a MEHEGERCERREOLE ¥ RIAATE Y, Z5EEN
EL RNV Ipole ), BERENEL RoT BB 572033 5000 7 — R OWTHE S
TV, 2D 84.4% D —RT MREF) LWHRRBBLNT,

%6 EIITHERMEDONET 27 V=7 MBI ROA BT 2 BB LELIMY £ L, BF
StTE L R DIMERERPBOND Z LR U, BREERECIHLEERINE Y B~HARcE 2
Mhik) 729 X OREICE DERSBHELBL TE /2, LH L ROA THZ QXM O M4
BAl) 20, SoCdBEREEER~ RS R LIMishi, ZoRBRIELSES
DERFERE —BLTE Y, RFRICL 5 TR b7 REROR Y M & ERMEL BT TS,

INREETDIC, FHX VTN - ATFvary s 7Ao—FOBEEREEITV. FREERONEST
LEEEB Y=y FOMRRAHETEZRET D L L bic, bEliciiT 2 B RO |
BEZRLIcbOTHY, ELFEY. KEFHER, HEXEREEORBICERT 2L ZAK%5 b0
»H5,

Ko TEHEIL, IBEXFEL (T%) ORUZBEShE3BRHELOLED S,

— 104 —



