—  IBfficiency : , S
The demands or nceds for the road transport will be ade-
quately reflected in the road investment. The over - invest-
ment or under - investment will be, therefore, prevented and

the effective resource allocation will be realized.

—  FEquity , S
The road services are directly enjoined by a specific group
in society, i.e., road users. Therefore, the "Special Fund”

is more fair than an application of the general tax reve-

nues.

—  Stabhility _
The road network is a basic social capital and has to be
implemented based on a long term planning. The "Special
Fund” will ensure the stable funds required for road im-
provement/construction during the long planning period.

—  Persuadability _
The "Special Fund” is a system that the taxes charged on
oad users are appropriated solely for purposes of road
improvement/construction. Tax payers, therefore, will be
able to clearly recognize the purposcs of this system.

However, this systern is not yet introduced in Thailand. In
order to promote the highway and the motorway development which
is the most important and predominant transportation means in
Thailand, the establishment of the "Special Fund” for road

works is strongly recommended.

9.1.2 Toll Road System

Toll roads are constructed with loans, which are to be paid
back with future toll revenues, Sometimes subsides [rom the
Stale and local governments are granted to help maintain sound

managemeoent.

[ieasons why Lhe toll road systermn is introduced. for construction

of motorways are:

—  [luge amount of initial investment costs required for con-
struction of motorways can be redeemed with future toll
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revenues.

-—-  The motorways which are to be newly constructed will pro-

vide users with higher gquality of services such as on - time,

- comfortable and safe driving conditions. These differences

in the service gquality between existing roads and new

motorways are the bases of charging the toll fees because
the users will enjoy more benefits by using them.

—  Although the construction of motorways requires huge amount
of initial investment costs, once they are opened to the
public, they will pfovide the society with great benefits
for a long time, not only to the present generation but
also to the next generations to come.

—  The toll road system is a reasonable procedure to distrib-
ute the initial burden equally between present and comilng
.generations by collecting toll fees until the redemption of
the . initial costs is completed.

—  For the toll road system, since loans independent of the
government budget are used, raising funds for construction
of motorways is comparatively easy and the early implemen-

tation 18 expected.

For the above mentioned reasons, many countries which lagged
behind such countries as the U.S. and West Germany in slarting
motorway construction, namely, France, Italy, _Japan, ete. ,
adopt the toll road system and have achieved a highly success-
ful level in motorway development within a comparative short

period.

in conclusion, since the initial investment of the motorway
construction is a huge amount, introduclion of the toll road
system is strongly recommended.

1) ‘Toll Rate

The toll rates have been generally decided by the governments

in various couniries under two principles, which are:
a. Redemplion principle:

The total .am()un_t_ of toll collected through the entire collec-

ygg_.



tion period should cover the total project cost,

b. DBenefit Principle:
The toll rates should not exceed the benefit mormally available
by the usc of the toll roads. : : :

widely wvary from country to

The actual toll rates, however,
such as the

Py socio-economic situations,
transportation means, paying
related to. commodity

country . reflectin
balance among those of other
capability of the users and other policies
price stability. '

relationship between the average toll

Figure 9.1 shows the
n various countries based on 1988

rates and G.N.P. TPer Capita 1

data.

18 :
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Figure 9.1 TOLL RATES AND GNP PER CAPITA

rates for motorways shown in Figure 9.1,

The average toll
range bhelween Us$ 1.0 and USSH 4.0/100 km,

except that in Japan,
e, 0.25 Baht/km to 1.0 Baht/km.
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2) Toll Collection Systems
Toll collection system is categorized in two types, which are:
a. Open system:

In thig system ., fee is paid once at the entrance, exit or
mainline in the middle of the toll motorway sections. A fixed
fee is usually imposed for some type of vehicles.

This systém hag been generally adopted to urban motorway net-
works, and toll road sections whose length is not so long,
usually 5060 Km. sometimes including long bridge or tunnel
which cost much for implementation.

b, Closed system:

In this system, a toll ticket is issued at the entrance and the
toll fee is paid at the exit according to the distance trav-
eled. In practice, the toll fee is determined by the distance
between interchanges where a vehicle enters and leaves and

vehicle type in round numbers for casy payment.

This .systermn has been mostly applied to toll motorways whose

coverage is long and nationwide.
3) Pool Payment System

The pool payment system in which profit from highly redeemable
motorway sections is used to compensate loss from non-redeem-
able sections would be recommendable for the nationwide motor-

ways formation.

This kind of pool system has been [unctioning successfully in
Japan, ltaly, France and other countries to implement motorways

in less-developed areas.
4) Concession System

Coneession system is also adopled in many countries and is very
useful to promote motorway implementation under limited govern-
ment budget. However, since a major ohjective of private compa-
nies is to pursuit profit, the concession system is apt to
applfy: for only highly redeemable motorway saections. If the pool



payment system is not introduced in this case, lmplementation of
motorway sections in less-~developed area will be interrupted
because benefits gained from the profitable section is not

appropriated to these sections.

9.2 MANAGEMENT SYSTEM

9.2.1 Proposed Execution Bodies

In general, motorways which have. been implemented and- operated
by governments are free of toll, and toll motorways have been
implemented by public corporations or concession companies.  The
experiences in various countries suggest that nationwide toll
motorways have to be implemented and operated by public corpo-

ration or concesslon companies.

Generally, the executing body is only one when it is a public
corporation, and of a plural number in the case of private
companies. It is hard to say which is the better. But when
viewed (rom a long-term standpoint for completing the nation-
wide motorway network, it is better that the executing body be

one, and a public corporation as well.
The advantages of a public corporation are as follows:

a, Trustworthiness

The trustworthiness as a public corporation 12. one -of the
important (actors to acquire Lhe investment funds from various
resources, not only from international financial institutions
such as IBIRI? bul [rom the private sector as well.

b, Maneuverabjlity and FFlexibility

The other advantages of the public corporation from the manage-

ment poinl ol view arc:
— to adjust the scale of organization flexibly to match the

volume of works ) o
— to manage the toll motorways effeciively by checking: the



- account séparately from the government account.
-~ to. promote the toll motorway busginess by making the organi-
zation smaller than the government for quicker response,

c. Applicability of the Pool Repayment System

As  concession éompanies tend to be reluctant to extend the toll
networle from high profitable sections/routes to lower profita-
ble ones, it is considered to be difficult to promote the
nationwide motorways only by the BOT method. For the formation
of the nationwide motorway network, it is desirable to concen-
trate the implementation works on the singlie public corporation
t.hroug_h the 'pbo_l payment system.

As mentioned above, the Study recommends that a public corpora-
tion should be established ur}der the Ministry of Traunsport and
Communications to complete effectively the nationwide toll
motorway network in a possible short period.

When agencies related to the government are newly established,
they usually take time. Therefore, DOH must construct and
operate toll motorways through its existing organization during
a preparatory period by the time when the public corporation 1s
established.

9.2.2 Proposed Public Corporation
12 Role.
The roles of the public c‘orpération are:

— . To managé all equipment, facilities and 1ts property.

—  To plan, survey, design the motorways in details, and in
conformity to the basic plan established by the government.

— Mo construct motorways.

— To operate the works of the maintenance, traffic operation
and control, and toll collection.

" —  To issue bonds and other financial instruments for invest-
‘ment promotion.

-  To supervise concession companies (f any).

-~ " To handle all the business in relation to the operation of

the toll motorway system.



In case that the public corporation is established, the respon-
sibilities of the Government (DOH) are assumed to be as fol-

lows:

—  Establishment of the basic plans

—  Supervision of the public corporation

—  Tecision and approval of finmancial matters such as capital
fund, subsidies, issuing bonds, borrowing f{from finanecial
institutions, etc.

—  QGranting concession contracts (Gf any)

—  Decision and approval of the toll fee .

2y Organization

The proposed public corporation will have a hierarchical struc-
ture, that is, a headquarter, division offices, on-site of-
fices, laboratory and training center. Major reles of respec-
tive offices can be roughly described as follows:

Headqguarter: Sets the basic technical specifications
and basic managerial polices.

Division Bureaus: Act in accordance with polices laid down
by the head quarter within their jurisdic-

tions.

On-site Offices: Carry out all necessary in-the-field works
within their jurisdictions.

ILLaboratory: Conducts research to solve engineering
problems and develops new methods.

Training Center: indoctrinate and train staff of. the public

corporation.

The organizalional structure can be illustrated as in PFigure
9. 2.



Headquarter Division On-site Office
Bureau
Heéd Division Construction
Office Bureau Office
Construction
Office
Operation Tol)l Collection
Office Office
- Toll Collection
- Division Construction Office
-1 ‘Bureau Office
. Operation Toll Collection
Office Office
Toll Collection
Office
—-{ Laboratory

L

Training Center

Figure 9.2 ORGANIZATIONAL STRUCTURE OF PUBLIC CORPORATION

9.2.3 Maintenance and Traffic Operation

_h&otorvvay maintenance and traffic operation has three goals,

namely; ‘enguring traffic safety, smooth traffic flow and ugers

comfort on the motorway.

The maintenance function of motorways can be distinctively
divided into the (ollowing three components:

— Routine maintenance

— Periodical maintenance
-— Kmergency maintenance

The traffic bperation has four components, which are:
— FPraffic. Control '
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— Traffic Surveillance
— Toll Collection
— Traflfic Regulation

9.2.4 Traific Controi and Management Sys_tém

In order to manage a motorway efficiently and in an organized

manner, a traffic control and management system is proposed to

be established. The system has four major functions;
information collection,
making, information dissemination,

ment of the decision. Figure 9.3 illustrates the structure of

namely,

information processing and decision

traffic management system.

information Collection

Telephone

Emergency telephone
ATUR

Information Processing
and Decision Making

and execution and ecnforce-

Information
Dissemination

Roadside facilities

—— ,Changeable message sign

.Highway radio
.Video terminal at SA

[Eéport to toll gate

CCTY: Closed circuit television
ATUR: Automobile telephone using radio

SA: Service area

Division
Vehicle detector office - :
Volume and occupancy {Traffic Iinformation service
Speed detector control .Commercial radio
center) .Telephone service
Weather observatory
equipment On-site Execution and Enforcement
Rain gauge office
Anenometer e
Streamer Regulation
Vigibility indicator Toll .Speed 1limit reduction
gate .L.ane closure
.Expressway closure
CCTV camers
Police -
— Rescue and assistance.-
Patrol Patrol
Public corpoeration Qther .Ambulance
Concession company agencies |.Fire brigade
Police .Tow truck and wrecker

Figure 9.3 TRAFFIC MANAGEMENT SYSTEM STRUCTURE
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CHAPTER 10
EC_ONOMIC EVALUATION
10.1 CONSTRUCTION COSTS

The construction costs for the routes of the toll motorway
network are estimated for each link between two interchanges
including. junctions of each proposed route,

For commmon major work items, construction costs are calculated
by applying standard costs per kilometer derived from the
analysis of typical sections selected in consideration of road
and terrain characteristics.

" The costs of sgpecial road structures such as long span bridges,
tunnels, interchanges, rest facilities, etc., are separately
estimated depending on  the structure size, and added to the

construction cost for common major work items.

Costs for land acquisition are also separately estimated by
typical link and added to the above construction costs. '

Quantities of major works are calculated per kilometer base on
typical sections classified for the cost estimation by road
and terrain characleristics.

The unit costs of major work items are derived from actual
contract unit costs in similar highway construction projects of
DO in 1990,

The cost of miscellaneous works is estimated at 7% of the
total cost of major work items. The total construction costs
are computed by adding the following cost items to. the above

construction costs:

—Physical contingency @ 10 % of direct construction costs
—Design and construction supervision : 10% of “direct
' construction costs
-+ physical contin-

gency”



The estimated financial and ecconomic construction costs are

summarized for all routes in Table 10.1.

Table 10.1 TOTAL CONSTRUCTION COST BY ROUTE ~ (million Baht)

_ DIRECT  PHYSICAL BHGIHEERIKG _ S o .
ROUEL  ORIGIE DESTENATION LENGTE  CONSTRUCTION CORTIK- & LA FIRREGIAL  FIRANCIAL  ROCACHIC
{kel st GENCIES  SUPRRPISION ACQUISITIOR  COST - COST /RN COST

Bl .5AR CHANGRAE TSRO ILSERE G254 L68LY B SLIGEE TLT 48,0004
-2 0888 HONG RAL B85 20,0880 L9868 3,385.5 1,880 38,0000 - 1L0- 34,409.9
FE-3  PHRA EHARONG SATRAHIP WEY O I8YIL 1,890 LOBET £ B 1005 L0043

m-i 0.BEE MAT M 9L 560D 52000 5JEBG A005.2 66,8904 0.4 6,08L1
TH-21 RARSON po8 L1 15,800.0  1,580.0 L7360 961,0  20,021.4 665 18,9008
RATACHASIKA  RATCHATAKT . . SR
-3 0.5.8.E LT IT0E 30 3,000 L0 00 250 35,5000
-3l GRRLE. RAMCHARARURD 0RO T8 HLS 8350 1,000.0 9,811 981 94,0058
-3 0508 SUPGW BORT 620 ,580.3 3859 191.3 0.0 L9200 T84 41939
MeRl OBB.E RANTADRATEET 2050 13,0650 1,306.5 L5362 L6675 18,6653 6L.T  I6E7HD
fN-35 CHOR BURI  WAKHON 00 62032 LEELY e LIS mnRe 86 18,0504
RATCHASINA ' -
TH56 RATCHABURD  COACBORRGSAO 365.5 203170 5,037 ,MLB 36880 2,312 T4 25,8488
TH-41 ERABE EARGE me.1 g,z %61 1,065 %5 115G 656 11,000
Te-12 PORKSAENG  PHURET 1360 060 TG 115, 1 80,0 9,208 617 5,332
TH-13 G0N PUIBDE  BARHOK SI 3. L0ELY 10b.4 Al 1865 L88L5 1T {38
HHARKARAY -
T §3.4 0 L8NS 1,2k 30,000.5  25,100.5 350,830.8 813 BELBR.T

The cconomic construction costs shown in Table 10.1 are comput-
ed by deducting the tax component from the financial construc-

tion costs.

As geen in Table 10.1, the construction cost of the whole
network of 4345.4 kilometer in total is estimated at 355,830.8
million Baht and the average cost per kilometer is 81.9 million

Baht.,



10.2 MAINTENANCE AND OPERATION COSTS

Generally, toll motorways require more amount of maintenance
and operation costs than ordinary non-toll highways. This is
due to users of toll motorways expect higher level of services
giich as safe and on-time driving, at the expense of the toll
fee.

No local basic data to estimaite maintenance and operation costs
are available because there are no existing inter-city toll
motorways in Thailand. In the study, therefore, the maintenance
and operation costs for toll motorways are estimated referring-
to the method applied in most countries. In this methoed, the
maintenance costs and the operation costsare classified as
follows:

1) Maintenance costs
— Road cleaning cost
— Rodad maintenance cost
— Lighting cost
— Bridge maintenance cost
— Tunnel maintenance cost
-— Overlay cost

2) Operation costs
— Operation office cost
— Toll collection cost

— Traffic control cost

3YAdministration cost (expenditure for a head office, divi-

sion bureaus, etc. )

Thus maintenance costs are estimated to be 400,000 Baht/year/km
and operation costs to be 500,000 Baht/year/km.

10.3 BENEFITS

Benefits which are expected from a road construction project

can be classified usually into the following two types:



— Direct Benefits _ St Lo
— Indirect Benefite (Regional Development BEffects)

10.3.1 Direct Benefits

The economic direct benefits of motorways are calculated as
savings in Vehicle Operating Cost (VOC) and savings in Travel
Time Cost through a "With Project” and "Without Project” com-

parison scenario.

VOC is estimated by applying the methods of the "Standardiza-
tion of Vehicle Operation Cost in Thailand” (SVOCT) established
by DOH. '

Savings in time cost of passenger movement are measured in
terms of money and quantified in economic evaluation. The time
costs of drivers and assistants are reflected in VOC esgtimation
ag crew costs. Only the time values of passengers, therefore,
are calculated here to avoid double counting. The following
factors arc taken into account for the estimation of time

valuces:

a. Average wage rates of car-owning group and non-car owning
group.

b. Working hours.

c. Trip purpose composition (business and others).

d. NDifferences in time values between business trip and
other trip purposes. o

e. Average occupancy by passenger vehicle type.

The proposed motorway network consists of 14 (fourteen) routes
of which the total length attains to about 4,300 km. The main
issue in evaluating such a big project is that the implementa-
tion should be started from which route and from which part of
the network. Therefore, the following 3 (three) scenarios are
prepared for the first § years . (1991 —1295).

Scenariec — 1 @ T'rafiflic Volume Criterion S .
— To give high priority to sections with high
traffic velume.
— To connect regions with Bangkok and form a
network for the Bastern Sea Board..



— To construct a motorway around major local
~cities for regional development., -
Scenario — 2 : DBangkok Metropolitan Development Criterion
. — To  expand network steadily from Bangkok
metropolitan area to outside arcas.

Scenario — 3 : Arterial Routes Promotion Criterion
— To place high priority on arterial backbone
routes to connect Bangkok with regions, or
between regions.

FExpanding variations in the second 5 years (1996—2000), two
cases are. prepared for each of Scenaric—1 and —3, and 5
A(five) é,_lternative staging cases are established as illustrated

in Figure 10. 1.

The benefits calculated for the 5 alternative staging cases are
shown in. Table 10. 2.

Table 10.2 TOTAL BENEFIT ' {million Baht/Year)

Year Type of Case 1 Case 2 Case 3 Case 4 Case 5
Benefit

1996 voc 14,691 14,691 21,741 13,159 13,159

: Time 4,626 4,626 5,565 6,566 6,566

- Induced. 502 502 937 452 452

Total 19,819 19,819 28,242 20,177 20,177

2001 Yoo 48,440 34,818 53,463 35,272 4Q,730

"Time 20,359 13,974 21,734 16,603 18,904

Induced 4,872 2,574 5,966 2,333 3,349

Total 73,671 51,366 81,163 54,208 62,983

2011 Voo 10,888 10,888 10,888 10,888 10,888

Time 41,583 41,593 41,583 41,593 41,593

Induced 2,822 . 2,822 2,822 2,822 2,822

Total 55,303 55,303 55,303 55,303 55,303




10.3.2 Regional Development Effects

In Thailand, the main objective of building the motorway net-
work is to promote economic activities for the country as a
whole, and to raige the living standards of the local society

in rural areas.
1) Betterment of Nationwide Development

The motorway network will shorten distances between different
areas in the country in terms of travel time. When the motorway
network, which connects five regional urban centers together,
is completed, the travel time between Bangkok and Chiang Mai,
Khon Kaen, Nakhon Rachasima, Chon Buri and Song Khla will bhe
shortened by about 40% as shown in Figure 10.1. Through such
improved transportation conditions as less travel time, the
motorway network will bring large opportunities for encouraging
development of industry, agriculture, tourism ‘and other soelo-
cconomic activities in the core cities as well as in their
surrounding areas. These new conditions will provide jobs
through industrial development, reduce disparities in income,

and produce a more balanced distribution of population.
2) Promotion of Manufacturing Industries

Factories and facilities of relevant businesses will- be con-
structed along motorways, especially in the vicinity of inter-
changes, since motorways will offer speedy and on schedule
transport of raw materials and prod&cts. When the pfopqsed
motorway network is put into service, the area which will be
available for the development of industrial estates will become

4 times as large as the present one.
3) Promotion of Tourism

According to the statistics published by the Tourism Authority
of Thailand, the number of international tourists has shown a
remarkable growth, standing at 4.2 million in 1988, nearly
doubling that of five years before.

EBven though a large number of foreigners is visiting Thailand,

there arce still many attractive sites and areas which are not
visited by them becausc of their remote locations. If the
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- Figure 10.1 BETTERMENT OF NATIONWIDE DEVELOPMENT
tourists can travel on the proposed motorway network, they will
be able to enjoy more sites within limited days.
4) Promotion of Agriculture and Fisheries
The motorway will encourage new factories to be constructed in
the roadside areas, and at the same time, will stimulate pro-

duction activities 'in such existing industries as agriculture

and fisheries.



Such products as vegetables, fruits, flowers and fishery
producta can be cultivated in wider areas by shortening the
time required lor delivery to big markets as well as food

processing plants,
5) Promotion of Comrmmercial Activities

With the reduction in travel time, comiﬁercial_ activities will
be stimulated in both cases of domestic and foreign exchangs
with neighboring countries. IFigure 10.2 shows that travel time
will be reduced to two thirds after completion of proposed

motorways.

LOCATION OF INDUSTRIAL ESTATES

*. Akgady in operation (EEAT) . :

0 Undat construction o planned for construction [IEAT)

a  Akeady in cperation (Private)

o Under construction of planned tor construction {Privalp)

------ Within 2 hours fiom BMA (Existing)
~— Within 2 hows from BMA fith motorway)

Figure 10.2 COMPARISON OF INTERNATIONAIL TRAVELING TIME

&) Improvement in Living Conditions

The motorways will promote development of industries, thereby
increasing both shipment and employment ag well as income not
only for individuals but also for the Government. The improve-
ment in transporiation conditiong with the motorway. may also
help remarkably people in local arcas in. utilizing and gaining
access Lo such social service [acilities as hospitals, schools,

government offices, among others.
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10.4 ECONOMIC ANALYSIS

10.4.1 Economic Costs

Econo'mi_:c- construction cost is calculated by applying the aver-
age conversion factor (0.90) to the financial construction
costs (except for land acqguisition cost).

The _co_nst-ruc’cion cost of each alternative staging case is

summarized in Table 10. 3,

Table 10.3 ECONOMIC CONSTRUCTION COST (Baht in 1990 price)

Case Stage 1991-1995 1996-2000 2001-2010
Case 1 80,830.3 84,979.4 157,009.0
Case 2 80,830.3 83,941.8 158,046.0
Case 3 113,704.1 59,440.5 149,674.1
Case 4 54,488.5 61,329.1 207,001.1
Case D 54,488.5 64,759.0 203,571.2

Economic maintenance and operation costs are estimated as
365,000 Baht/km/year and 454,000 Baht/km/year, respectively, by
“applying the sarne conversion factor,

10.4.2 Conditions for Economic Analysis

Conditions of economic benefit-cost analysis are described as
follows: '

‘a. Construction costs of each stage are equally allocated
to the years contained in the corresponding planning

period.

b.. BReneflits. are. . assumed to be generated from the next year
of starting. construction.

.  Benefit streams between the years 1996—2001 and 2001 —
2011 are estimated by means of interpolation.



d. Annual benefits after the year 2011 are assumed to ‘be

the same benefits as in the year 2011.

e. No residual value ig assumed for all alternatives.

10.4.3 Results of Economic Analysis

Results of the economic analysis are shown in Table 10.4. Of
these alternative plans, the internal rate of return ranges
from 23% to 35% and all alternatives are considered to be

economically feasible.

Table 10.4 SUMMARY OF ECONOMIC EVALUA_’I"ION

Case " Case 1 Case 2 Case 3 Case 4 Case 5
Index
EIRR{%) 27.78 23.09 27.756 33.40 35.44
*NPV 133,094 91,098 154,544 117,356 133.160
(Million) o
*B/C 2.01 1.69 2.07 2.05 2.19

Note: 3 Discount Rate = 12%

Considering progress of other on-going development projects
(Ealstcrn Sea Board, for example) and the promotion of regional
development in local areas in the next 5 years, Staging Case 1
is recommendable as the most efficient implementation plan.

10.4.4 Economic Sensitivity Analysis

Sensitivity analysis lor the Staging Case 1 is carried out to
provide probabilistic judgment on the investment,

The result of analysis shows that even if the project costs go

up by 20% and benefits go down by 20% simultaneously, an EIRR
of more than 17% is still maintained. '
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'CHAPTER 11
FINANGIAL EVALUATION
1.1 FINANCIAL COST

Financial construction costs in 1990 price are presented in the
previous chapter, and summarized in Table 11, 1.

Table 11.1 FINANCIAL CONSTRUCTION COST

(million Baht in 1990 price)

Stage 19911995 1996-2000 2001-2010
Case 1 88,807.8 94,030.8 172,992.7
Case 2 88,807.8 92,946.0 174,077.0
Case 3 125,180.5 65,655.8 164,994.5
Case 4 59,926.6 67,682.9 228,221.3
Case b 59,8%6.6 71,536.1 224,368.1

Costs under inflation are also studied by using an increase
rate of 5% per annum (source: ~“Quarterly Bulletin”, Bank of
Thailand, June 1989).

Financial unit costs of maintenance and operation are as esti-

mated in the previous chapter and shown below in 1990 price.

Effects of inflation on these costs are also taken into account

assuming the same escalation rate of 5% per annum.
11.2 TOLL RATE
The proposed motorways are planned to be operated as toll roads

and basic toll rates are set at 1.0 Baht/km for light vehicles
and 2.0 Baht/km for medium and heavy vehicles.

There are 2 (two) criteria for the determination of tLoll rates

as described below:
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1) Possibility of repayment of loaned investment costs with-
in a given payback period. ' '
— A toll rate that will enable the total project costs
to bhe covered by the total revenue.'

2) Iquity and rationality _
— A reasonable toll rate compared with fares of other
transport modes with reasonable difference between
lig‘ht and heavy vehicles. '

Tell rates which satisfy the first criterion are usually deter-
mined through a calculation of repayment programm'e under some
conditions. The second criterion is examined by comparing with
railway fare and the toll rate of passenger cars (1.0 Baht/kin)
is provided to be reasonable.

1i.3 FINANCIAL ANALYSIS

Financial analysis is conducted for the same alternatives
staging cases assessed in the economic analysis  comparing the
toll revenues against the costs of investment and maintenance

and toll operation cost.

The toll rate for two vehicle groups iz determined as follows:

1.0 Baht/km - - - PC, LB, PP and LT
2.0 Baht/km ~ - - MB, HB, MT and HT

Toll revenues by each alternative case are calculated by apply-
ing the above toll rates, and the results are summarized in
Table 11. 2.

Table 11.2 'TOLL REVENUES (million Baht/year)
Year 14996 2001 2011
Case 1 3,465 15,453 54,625
Case 2 3,465 11,475 54,625
Case 3 4,700 16,121 54,625
Case 4 3,908 11,397 54,625
Case 5 3,908 12,892 54,625
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Periodical revision of. toll rates to cover the effect of infla-
tion is also assumed. An average annual increase rate of 3% is
applied.'_((}gneral Price Index in Transportation Sector: "Quar-
terly Bulletin,” Bank of Thailand, June 1988) and the toll
rates are assumed to increase every 5 (five) years by using the
above rate.

The Financial Internal Rate of Return (IFIRR) 1s estimated to be

around 13% to 14% and no substantial differences are observed
among staging cases, -as shown in Table 11. 3.

Table 11.3 FINANCIAL EVALUATION

C_ase' Case 1 Case 2 Case 3 Case 4 Case 5

FIRR(%) =~ 12.88 13.049 12.54 14.16 14.03

If the average interest rate of investment costs can be reduced
under the rate of 12% by wvarious combinations of available
funds, these alternatives will be financially viable.

Cash flow estimation for repayment is conducted for Staging
Case I in order to find the year in which the flow begins to
yvield a surplus and the year in which the total accumulated
revenues exceed the accumulated expenditure. Assumptions of the
estimation are described below:

1) Funds of investment in financial terms:

In this estimation, the following 2 (two) programmes are pre-
pared as combinations of fund resources:

Programme — 1 :
Source (A): Loan from an international financial institution
40% of. total annual investment
Interest Rate: 3. 0% per annum
Repayment Period: 30 years including 10— yecar

grace period

Source (B): Loan from a syndicate of major local Banks
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G60% of total annual investment

Interest Rate: 15.0% per annum o

Repayment Feriod: 20 years including 5—year
: grace period

Programme ~— 2 :
Source (A): Loan from an international financial institution
40% of total annual investment:
Interest Rate: - 9.0% per annum

Repayment Period: 20 years including 5-—year
. grace period

Source (I3): The same conditions as the sour¢e (B) c_)'f Pro-
gramme—1

2) Price escalation: 5% per annum for construction cost, and
maintenance and operation costs

3) Revenues: Toll rate revision at every 5 years with an

increase rate of 3% per annum.

4) Short-term loan: To cover the shortage in cash.
Interest rate 15% per annum

Through the estimation, the followings are pointed out:

— The first year in which the annual revenue exceeds the total
of annual expenditure will be 2007 in Programme—1 and 2009 in
Programme—2 (15 years and 17 years after the first openlng

respectively).

— The year of the break even point in which the accumulated
revenues exceed the accumulated expenditure will bhe 2014 in
Programme—1 and 2016 in Programme—2 (22 and 24 years after
the first opening respectively).

—The maximum accumulated deficit will reach an amount of
134,598 million Baht by Programme-—1 and 234 565 million Baht
by Programme—2 in 2007.

—The total amounts of interest toc be paid until the end of
repayment period are as in Table 11.4.
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Table .11.4 AMQUNTS OF INTEREST CHANGES (million Baht)

Programmé Source Total Interest
Programme-—1 _ (A) 107,442.2
(B) 547,620.6
- (Short Loan) 19,593.1
Programme-2 (A) 219,048.2
{(B) 547,620.6
{Short Loan) 33,520.5

The above estimations are conducted assuming that the project
will be implemented as public works, although no subsidies from
the Government are taken into account in the calculation.

If the toll motorways are operated by the private sector, other
cost components such as depreciation allowance, taxes and
deposit/reServe should be taken into account as well 1in the
above estimations.

Qensitivity analyses on financial evaluation are also carried

out from wvarious aspects.

In these analyses, Staging Case I is selected and tested to
estimate the effects of changes in the assumptions prepared for
the original evaluation. The assumptions and factors to be

checked are as follows:

— Changes in the original costs and revenues.

- {{hanges in the price escalation rate for annual investment
costs, and maintenance and operation costs.

— (Changes in the rates of interest.

— (Changes in toll rates applied in the base casc.

The results are described in the Main Text.
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CHAPTER 12
IMPLEMENTATION SCHEDULE
2.1 INPLEMENTATION SCHEDULE

The implementation schedule is established so as to complete
the whole motorway network of about 4,300 km during 20 years
from 1991 to 2010. The average length of the section to be
completed a year reaches 215 km. During the first {ive years,
however, the yearlyr average is. planned to be only 173 km, and
then _i.ﬁcreases to 216 km during the following five years.
Constructing nearly.half of the network will put Thailand in a
well experienced pd&_ﬁition to complete the network with a higher
average of 240 km during the last ten years. The implementation
schedule is shown in Table 12.1. The sections classified
by each stage are shown in Figure 12.1. '
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Table 12.1 IMPLEMENTATION SCHEDULE

ROUT/SECTION LENGTH()) 1§91-1095 19962000 2001-2010
TH-1 (755, 8km) 1.
BANG PA~IN T.C. - HAKON SAMAN 175.5
HAHON, SANAN - PHITSANULOK 141.5
CHITSANULOK - LAHPANG 182.0

LAHPANG - CHAIANG HAL 60.7 : ) B
CUATANG HAY - CHIANG RAT 165.9 T —
TH-2 (535.5hm)

BARG PA-IN J.€, = H. MAXHOH RATCRASINA 208,0
* K. HAHHON RATCHASIHA- NONG HAL 329.5%
TH-21 {301.1ke)

NAKHOR RATCHASIHA - UBON RAYCHATANI 201.1
TH-3 (291.9k8)

PHRA RMAROHG - RAYONG 187,23
RAYONG ~  CHANTABURI 94.6
THY31 [167.7Ke)

BANG PA-IR JT, - PHRA RHADNG 53.1
PHRA KHAONG ~  PHASI CRAROEN 51.2
PHAST CHAROEN ~  BANG PA-IN JC. 63.4
TH-32 (100,0km}

BANG YA} - BARG PHOUG 1.C. -53.0
BANG PHONG 3.C. - KANCHANABURI 41,0
TH-33 (62.0kn) i
BANG BUA THONG ~  SUPHAN BURI 62.0
TH-34 (211, Tkm) )
THANVABURL - HAKROH HAYOK 59.0
HAUHON HAYOX - ARRANYAPRATHET 152.7
T1-35 (239, kke)

clon Burl - MAKKON RATCHASTHA 239.1
TH-35 1365.8%m)

HAT PHLENG - BANG PANG 45.3
PANG PANG - BANG PAKOHC 314,58
-4 (931.4km)

PHASI CHAROEH 3.C. « PRACHUAP KHERI KHAN 257,17
PRACHUAP KHIRL KHAR - BAN RA SAN 365.3
BAN BA SAN = HALAYSIA BDRDER 32_8.4
TH-43 (190, 7Tkm)

XEABI -  KHAHON 190.7
TH-42 (136.0k=) .
PHRA SAENG - PHUKET 136.0
TH-43 (36.9km)

RON PRIBUM «  HAKHON 5] THAHARAT 26.9
TOTAL LENOTH (km) 4,345.4 856.7 1,073.0 2,399.7

the
the

i

TM-1:
TM~-2:

THM-31:

section between Bangkok and Phitsanulok
section between Banghkok and Nakhon Ratchasima

. TM-4 & TM-41:

—108—

the section between Bangkok and Krabi-Khanom
the whole section of the Outer Banglok Ring Motorway
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Figure 12.1 STAGING PLAN OF SCENARIO-—1, CASE 1
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12.2 INVESTMENT PROGRAM

A total investment for the whole motorway hetwork of about
4,300 km is estimated to be 855,831 million Baht,

Table 12.2 shows the investment allocated to each implementa -

‘tion stage with amounts of the price escalation.

Table 12.2 INVESTMENT AMOUNT BY STAGE

(million Baht)

. 1991-1995  1966-2000  2001-2010 Total
Construction Cost 88,808 94,031 . 172,992 355,831
Price Escalation 14,243 45,226 189,162 258,626
Total 103,051 139,257 372,149 614,457
Composition (%) (17.1) (23.1) (59.9) (100)
calculat-

From this table, amounts of the annual investment are

ed as follows:
Stage 1 : 20,610 million Baht/year

Stage 2 : 27,851 million Baht/year
Stage 3 @ 37,215 million Baht/year
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