Table 4.6 Forecast Internal Daily Vehicle Trips -

-

LT

RN IR b b Yeap o VORI
~Mode |l 1998 2000 o 2005 2010
Car 2,187 3,820 2,902 21,486
Bus 3,478 5,610 12,536 31,451
Truck 6,138 10,928 24,241 55,893
Subtotal 12,403 20,358 45,679 108,830
Motorcycle 49,944 92,039 237,144 664,940
LMV 88,319 87,436 73446 | 56,553

4.3.2 External Trips

Trips without a trip-end in the study area are not necessarily directly influenced by study ared
sociocconomic evolution, but niore by developmental activitics taking place in other parts of
Viet Nam. Trips with one trip end within the study area, on’ the other hand, are likely to be
influenced by both the study area macrocconomics frame and developmental activities in other
parls of the nation.

The recently-completed national rail study', which conducted a nationat modal split exercise
based on domestic, inter-province denrand, can provide guidance in this regard. In the first
- instance, these data suggest that the road mode, both in ferms of truck cargo and car/bus
- passengers, will grow increasingly dominant in future {Table 4.7).

Table 4.7 Forecast National Modal Split National Rail Study

T Mede e 199 i 2000 s | 008 e {2018
* Ton Trips (000) _ o . :
- Road 40,085 68,772 105,516 160,132 -
. Rail 3,436 4,655 8,644 14,832
Intand Waterway 15,349 23,416 29,234 - 34,407
Total 58870 i | . 96,843 143,394 209,371
Pevcent ‘Ton Trips | . A doe o i S :
" " Road . 68.1% - - 71.0% S 136% 76.5%
© ¢ Rail ¢ '5.8% c 48% | - 60% i 1%
. TInland Waterway 26.1% | 242% 20.4% 16.4%
B - Tolal__ 100.0% L 1000% 100.0% _100.0%
Person Trips {000) _ : _
Read - 181,528 - 370,381 639,307 1,063,573
Rail 8,807 12,417 17,041 23,120
Air 913 | 1836 . 3,371 7444
Total . 191,248 384,631 659,719 1,094,137
- Percent Person ‘. SR
Trips - I ‘ _
Road 94.9% 96.3% . 96.9% F9712%
Rail 4.6% 3.2% 2.6% 21%
Air L 0.5% - 0.5% 0.5% 0.7%
Total 100.0% 100.0% 100.0% 100.0%

* Source: *The Feasibility Stedy on the Rehabilitation and Improvement of the Railways in Vict Nam™.

Data represent of inter-province, domestic demand..
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Furthermore, the growth in national road passengers is placed at roughly 11-13 percent per
annum to year 2010 (Table 4.8), while road cargo (lons) growth is, over the same period,
placed at some 8-10 percent (Table 4.9) by the same study.  In the case of cargo forecasts,
growth in tons carried somewhat lags forecast vehicle ownership growth rates, This is logical
due to a number of reasons among them that a considerable portion of over-the-road trucks
{particularly smaller sizes) will not necessarily be used for commercial purposes, and that some
proportion of trucks in commercial use will be operated empty or only partially toaded.

It is therefore concluded that the growth in external (having at least one lrip end outside the .
study area) domestic trips can be approximated based on findings of the “top down™ analysis
(refer section 4.2.2). Specifically, growth in external-exlernal trips is correlated with forecast
increases in national vehicle ownership rates, while growth in internal-external trips is
approximated by an average of national vchicle ownership growth rates and growth rates
prcvnously calculated for each of the study arcas four provinces (Table 4.10).

Table 4.10 Adopted Growth Rates {Percent Per Anmlm) External
Domestic Trips

“Trips Between - MC e

19952000 . External and ‘ 11.7 . 108 10.7 137.
2000-2005 Eixternat Locations 13.0 19 12 16.1
2005-2010 o 143 | 157 - 13.6 18.4
1995-2000 " Quang Tri Province and 12.7 . BRI 1.7 | 148
. 2000-2005 ~© External Locations . 14.7 - 146 133 17.8
2005-2010 o . 16.0 ° 17.3 15.2 20.0
1995-2000 Thua Thien-Hue Provirice 123 114 114 14.4
2000-2005 ©and | 162 160 | 152 19.3
2005-2010° External Eocations 1 116 190 16.9 - 217
- 1995-2000 i Quang Nam-Da Nang Province | 104 95 {1 95 12.5
. 20002005 | - Coand o 143 142 ] 134 174
20052010 | - External Locations 158 172 | 150 . 19.8
- 1995-2000 : ' Quang Ngai Provinceand, : | 122 | © 1t4 | 113 143
- 2000-2005 © 7. External Locations ;o | t76 o175 | 167 0 | 208
2005:2010 ‘ L ‘174 1188 161 : 215‘

A farther cons:deratlon is international cxtemai dcmand oI more spmlﬁca}ly, future mp :
© activily at Lao Bao (external zone 36). - This forecast is directly related to the economic
evolution and integration of the Greater Mekong Subregion (particularly trade between Thailand
and Viet Nam), as well as type, extent and localion of suppoiting transport infrastructure.

- The Thailand-Lao PDR-Viet Nam East-West Corridor Project has, in'recent years, beea a
subject of intense political discussions and technical reviews, the most up-to-date being a ADB-
executed, French-funded Thailand-Lao PDR-Viet Naun East- West Transport Conidor § trdy
which is to consider in detail the optimal conﬁguratmn and sequencing of transport
investments, taking into account recent developments in abutling countries and the renewed
conunitment to subregional cooperation.  Completion of this study was scheduled for carly
-1996; however, at time of writing, was not yet made available. Recent discussions ' with
representatives of the ADB and JICA neveitheless confirm that Thailand, Lao PDR and Viet
Nam have agreed in principle that the Highway 9 corridor represents the preferred option for

! Discusstons conducled with ADB Division west representatives in Manila and JICA representatives in Hanoi
during November, 1995.
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cnhanced cast-west Jand-based trade. This conclusion also appears to be supported by the
United Nations ESCAP Asicar Highway Network study, now in final stages of development in
cooperation with the Meckong River Sccretariat.  Preliminary discussions' suggest that
Highway | south of Dong ila and Highway 9 in its cnlireiy are included as Asian Highway 3.
Subsequently, in-depth ncgotiations between Thailand and Lao PDR yielded, during May,
1996, an agrecnient confirming that the sccond Mekong River bridge (the first being in
northern Thailand connecting Nong Kai with Vientiane) will link Mukdaban (Thaitand) and
Savannakhet (Lao PDR).  Most recently?, the ADB has given priority to the development of
two commercial corridors ‘linking thc Mekong rivering nations. One is the  Bangkok-
Mukdahan-Savannakhet-Dong Ha-Da Nang corridor, which is defined as a backbone of a
transnational road network centered on Highway 9. These developments confirin the status of
~ the Highway 9 corridor. The current stady has therefore adopted (refer Interim Report) as a
major goal that the Highway 9 road corridor, termed the Indochina East-West Trade
- Corrider, represents a key economic catalyst for the Mekong Subregion in general, the study
area in particular (Figure 4.7). This concept is also supported by on-going national planning

- . cfforts in Thailand” as well as other private sector oriented programs and policies®.

A review of secent trade patierns between Thailand, Lao PDR and Viet Nam is of interest
- (Table 4.11).

‘Thailand exported, during 1994, some US$ 255 million to Viet Nam and US$ 293
million to Lao PDR. Imports from Viet Nam totaled US$ 39 million, and from Lao
PDR US$ 70 million. In aggregate, this amounts to less than two percent of
Thailand’s foreiga trade. f

* Vietnamese exports/imports to/from Lao PDR' appear, based on “official” data,

‘ negligible, but with Thailand totaled, in 1994, almost US$ 300 million. The share

_ of national trade with Thailand aggregaled to some three percent of the national total

(in 1992, From the Lao PDR perspective, Thailand trade dominates accounting,
“dwriag 1992, for some 39 percent of all exports and 58 percent of all imports,

e Bxports from Viel Nam to Thailand decreased dramatically betwcen 1993
/(US$ 85.8 million) and 1994 (US$ 39.4 million). This is largely due to changes in

“wood in rough, sawn or chipped fonn”.  Year 1993 exports of this trade category

totaled US$ 60.4 miillion, and year 1994 expoits US$ 12.0 million. Stil}, is 1994,

this remained as one of the principal export categories., Impoils to Viet Nam from

‘Thailand, on the othes hand, in¢reased sharply dusing the same year from
US$ 117.2 million to US$ 255.2 million. Year 1994 imports were heavily

_ supported by two trade categories: “motorcycles, parts and accessories™ as well as
“sugar”. o A

The volume of “official” Thaitand-1ao PDR/Vict Nam trade crossing the noriheast Thaitand
fronties is difficult to quantify. According to a joint survey conducted by the Bank of Thailand
as well as the State Bank of Lao, and released during early 1996, cross-Mekong trade at

- Mukdaban-Savannakhet (Highway 9) totaled some US$ 71 million, and at Nakhon Phanom-
Thakhek (site of third potential Mckong River bridge) some US$ 24 mitlion.

- ' Discussions conducted at UN ESCAP headquarters, Bangkok, during November, 1995. j
- Third Greater Mckong Sub-Region (GMS) Summit Conference held in Ho Chi Minh City, Vict Nam, dering
- September, 1996, :

* “Formwlation ofa Spatial Development Framework for Thailand”, for UDCDANESDB, Government of Thailand,

by Nedqconsult International, et.al., on-going. _

**Forum for the Comprehensive Development of the Indo-China Private Sector Advisory Group'™: First annual

conference, joinily sponsoced by the United Nitions ESCAP, Governmient of Japan and Governnieat of Thailand,

was held in Bangkok, Thailand during Maich, 1996. '
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Figure 4.7 Gleater Mekong Sub-region and Indochina East-West Trade
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These data suggest that the bulk of Thailand - Viet Nam trade does not move via land, at least
not at these two locations. In all likelihood, most cross-Mekong trade involves goods belween
‘Thailand and Lao PDR, and that the share of Thailand - Viet Nam land-based trade is currently
very modest. For example, traffic flow data for the western-most segments of Highway 9
inside Viet Nam indicate that daily traffic has reduccd from 703 vehicles per day in 1992 to 570
vpd and 438 vpd in 1993 and 1994, respectively'. Dala collected within the framework of the
current study suggest that 1995 traffic flow may have stabilized near 300-350 vpd or, if each
truck carries an average of six tons, some 0.5 million tons per year, Similar conclusions were
reached at completion of a Highway 9 corridor reconnaissance in the Lac PDR%.  Land based
transport activity is, at present, minimal, even though cross-Lao road facilities aré available,
albeit in poor condltlon as are passenger and vehicle ferrics across the Mekong River between
Savannakhet, Lao PDR and Mukdaban, Thailand, .

Thus, forecasts in nghway 9 aclmty must be based on perceived potenltal rather than current,
observed experience. * A review® of potential land-based trade patterns between Thailand and
seaports located in the siudy area suggests a potential growth in volume of some 8.5 percent
per annum once Highway 9 infrastructure is suitably improved. However, this is contingent
upon a numbér of externalities among them corridor travel times, competitiveness of transport
hubs, shipment costs, jurisdictional formalitics and political will.

~ One might argue that future ‘Highway 9 traffic could increase in line with ovcra]l Thailand-Viet
Nam trade. FHowever, this is unlikely since increased value of (rade does not necessarily imply
increased volume of trade (example: computer chips). Furthermore, fulure trade shipments
may continue to follow - established routes, whxch at present apparentl y does not mclude
Highway 9. : : o

- Itis therefore concluded that, for modeling purposes, tuck dctivity at Lao Bao (external zonc_:
36) is depicted as increasing at an annual rate of 10 percent to year 2000, and 15 percent
thereafter”.. Cars and buses, of which practically none cross the border at preseat, will be
reprusented by a volume equal to one-fourth of truck volume.

4.3.3 Mega-Projects

‘"The uip generation process - defined in the previous sections - is sensitive (o changmg j
- -sociceconomic patteras exhibited within the study area. However, two major focii of transport

“activity are likely to evolve in future whose degree of success transcends the socioeconomic
development pattern of the study area; specifically, Chan May port and Dung Quat ports. ‘Both

facilitics are expected to generate a sizable number of truck trips whose nnpacl must be

‘superimposed onto demand growth fueled by socioeconomic evolution.

Forecasts of road-mode carge flows are sensilive to a number of - vanables mcludmg -
lmporl!export commodity breakdowns, progress of containerization, truck loading patterns,
and integration of ‘port functions with adjacent industrial "activities, among others.
Unfortunately, detaited feasibility studies for either port are not yet avaitable; thus, estimates of
- demand must be derived based on available information and professmnal Judgmcnt

I Source: Quang Tri Pravince People’s Commiltee. o _

? *Route Reconnaissance Report: Highway 9, Lao Bao-Savannakhet, Lao PDR™ by Pacific consultants
International, July, 1996.

} “Interim Report”, op. cit.

* These rates also comespond 1o maximum rates employed during conduct of the “Subregiona Transport Sector
Study for the Greater Mekong Subregion”, Asian Development Bank, October 1995.



Port demand has been estimated at:

Million:Fonis per Year =0 700

Port " 12008522010
Chan May Genceral Cargo 0 3.0 8.1
Dung Quat General Cargo 0 32 5.8
Refinery G 12.7 254

Source; JCA Study Team

Each port is expected to feature a differenit opcrational orientation.

e Chan May port is largely intended to serve the Hue-Da Nang area and, to a lesser
degree, international trade via the Highway 9 corridor'.  Chan May port will also
interact with the adjacent FIZ {frec-trade zone), whose function will largely be the
‘processing/assembly of goods via international import/export consignments. As a
commercial port, Chan May is expected to increasingly accommodate containerized
shipments. :

* Dung Quat port is, on the other hand, intended as an industrial port. Viet Nam’s
first refinery will be located in the post; however, the impont, refining and export of
petroleum products will be on a national scale (via coastal shipping and pipeline).
Thus, the refinery is expected to generate virtually no landside shipments via the
truck mode. The abutting Dung Quat industrial estate witl closely interact with the
portin areas of power generation, steel processing, chemical products as well as
ship maintenance, sepair, scrapping and recycling. A sizable portion of port general
cargo importsfexports will refate to operation of the industrial estate. Some gencral

. cargo shipments will be goods (typically in break-bulk form) to/from the immediate
L . portinterland. S :

It is also of interest to examine the ‘recently-compleled feasibility study for the Cai Lai

-deepwater seaporl®. ' Forecasts indicate that the port will achicve a throughout of 2.4 miltion

‘and 10.2 million ‘annual general carge . tons by ycars 2000. and 2010, respectively.

- Containerized cargo is, for the same horizon, expected to reach 0.4 million and 4.2 million
tons. : A sizable portion (roughly. one-half) of general cargo demand is expected to be linked -
with factorics located in the immediate environs of the port. . The remainder of cargo will be
transported tofirom major centers in the Red River Delta. Container activity will likely be

focused on Hanoi due to the planned construction of a new inland container terminal. Current -

estimates suggest that the railways role in transporting cargo could reach 30 percent assuming
that requisite contractual arrangements can be negotiated between railway authorities and-
shipping companics. ' : '

In light of these considerations, the following scenario for general cargo activity is adopted for
modcling purposes. '

' JICA Study Team forecasts (refer Interim Report) place potential demand between Vietnamese ports and Thaitand

at 0.83 and 1.88 million tons per annum by years 2000 and 2010, respectively,

! *“I'he Feasibility Study on Cai Lan Port Construction Project in the Socialist Republic of Viet Nam™, for Ministry
. of Transport, by Japan International Cooperation Agency, February 19935,



i SN E 1 o M Chan May. |- Dung Quat
Soltemy ) R Uniis ] -'2005" F 2010 F 2005 | 2010
Interaction with Percent . 25 35 50 70
adjacent industrial ' -
cstates/EPZ
Shipment via alter- Percent 20 20 HY 10
native (non-road)
modes
Contain¢rization Peicent 20 S0 0 15
Average load” Tons 11.3 13.0 113 3.0
container truck : . :
Average load, break- Tons 6.0 7.2 6.0 1.2
bulk truck

Conclusions ar¢ that Chan May port is expected to catalyze some 660 and 1,160 inter-zonal
truck trips per day during years g 005 and 2019, respectively.  Simifar statistics at Dung Qual
port are 750 and 580 truck trips per day. In addition, it is assumed that the ports will generate
car/bus trips roughly equat in volume to 20 percent of truck teips.

4.4 TRIP DISTRIBUTION MODEL

‘ Base year trip distribution is constrained by three factors:

o The overalt fabric of the study area is, with few cxceplions, under- dcvelopcd thus
~ catalyzing modest absolute trip totals.

e ‘Trip origin-destination ielationship are, due to existing landuse and development -
patterns, imbalanced with remote zones generating no or few trips.

L The poor condition of the roadway neiwork inhibits lougcr trips.

“Itis clear that, in future, these relationships will changc as land uses expandfintensify, mega—
projects are gradually realized, and-the road network is improved. "This requires that trip
distribution be sensitive to changcs in both developmenta) intensity (trlp generation) and travel
- time. This is achxevcd via the apphcatlon ofa doubly- constnmecl gravny moclcl of lhc form:

EEA“ F;m .

SjAF

) A l"‘,)

By =

where Tuin

i

ﬁ"’

i)

- trips produced in zone i and attracted to zom, }
trips produced in zone i -

 trips altracted to zone j '
travel time between zone 7 dnd zoric i
empirically derived travel time factor that expresscs lhc
average area-wide effect of spatial separation on trip on
trip mierchange between zones that are tfi,f) apart

Hw o

Thus, within TRANPLAN, the function accepts zonal trip end producuons and altractions
stratificd by class of trip (punpose) travel impedance factors as well as zone-to-zone travel
indexes, and generates a zone-to-zone trip table using the above gravity model distribution
formula.



Inter-zonal journcys by trucks and buses currently achieve highest average tip tength - ncar 80
kilomelers. Passenger cars average near 70 kilometers, and motorcycles near 30 kitometers.
The 85" percentile trip length of cars, buses and trucks brackets the 130-140 kilometer range,
with some 10-15 percent of trips exceeding 150 kilometers in length (Figure 4.8).  These
distributions undeslic the travel deterrence function (F-curves), whose development was
stceessfully achieved as part of the gravily mode! calibration process.

Figure 48 SIMULATED YEAR 1995 CUMULATIVE MODAL TRIP LENGTFH PA
STUDY ARFA ROAD NETWORK

60.0
500 AVERAGE AND
400 : $5th PERCENTILE TRIP LENGTH
’ Fussenger Cer = 6780m, 123 Km
0 Bus - 39 K, 137 Km

Treck - 76 Km, 144 Km

Y/ MOTORCYCLE
N TRUCK
0 120 410 100 50 g0
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4.5 COMPOSITE FORECAST,

Application of the trip generation models to calculate internal as well as external trips, and use ﬁ

~ of the trip distributions thodel,’ yields composite future-year demands for the study area. The
number of daily.trips is expected to considerably increase for motorized modes. Car, bus and
truck inter-zonal are shown as increasing from 15,100 per day in year 1995 (o 129,200 by year
2010, The growth in motorcycle inter-zonal trip activity is likely to be even more pronounced
expanding from 52,000 per day in year 1995 to some 687,000 per day by year 2010 (Table
4.12). : : :

A review of zonal patterns for car, bus and truck activity reveals (Fi gure 4.9):

o Growth is, on a relative basis, pronounced in all zones throughout the planning
~ * horizon. : o

e " Highesi absolute (rip totals are’ typically identificd with zones fealuring a
concentration of ~urban population, extensive employment opportunities and -
catalysts such as key industrial estates. Typical examples include zone 8 (Hue);
zones 14 and 15 (Da Nang metropolitan area) and zone 27 (Quang Ngai).

e Some zones, such as zone 10 (Chan May development) and zone 25 (Dung Quat
industrial complex) cannot rival the more urbanized zones in terms of absolute trip



productions; however, these zones record some of the highest relative growth rates
in trip activity, particularly after the turn of the century.

It is also of interest o review, on an overview basis, changes in trip patterns throughout the
study area (Table 4.13).

o Year 1995 internal interzona!l trips by cars, buses and tnicks are highly concentrated
in that 75-85 percent never leave the province of origin.  This ratio is expected to
considerably reduce by year 2010; in the case of Thua Thien-Hue province, for
examiple, 58 percent are expected to remain within the province but almost one-
fourth are likely to reach Quang Nang-Da N ang province (the Hue-Da Nang urban
corridor). S

° Year 1995 external interzonal trips by cars, buses and trucks are dommaled by
“through” trips: some 40 percent of trips bave neither end within the study- area.
While through trips are expected to' retain their importance in future, the relative
share is shown as reducing to near 30 percent by year 2010 due to an increasing

_number of {rips between the study arca and other parts of the nauorn

e Year 1995 internal interzonal motorcycle trips are typtcally of modcst length, with
some 90 percent never leaving the province of origin. While some lengthening of
trips 'is unavoidable in future, the intra-province focus of motorcyclc lnps is
nevertheless likely to remain. . :

- e Quang Nam-Da Nang provmce represents the major eleinent of 1995 matrixes
~ accounting for 38 percent of car, bus and truck trips ‘as well ‘as 52 percent of
motorcycle trips. While the province is expected to continue generating the highest
absolute number of Uips among the four study area provinces, Quang Nam-Da
‘Nang's relative role will likely decline. By year 2010, the province is shown as
- generating some one-fourth of car, bus and truck ips, as. well as aboul 39 percent

of motorcycle trips. :

These future year {2000, 2005, 2010) trip totals therefore serve as the demand potcnua] agmmt
wlnch the adcquacy {(supply) of road systcms are testcd : : ‘
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Figure 4.9 Forecast Study Area Demand
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" CHAPTER 5

SUFFICIENCY ANALYSIS_ AND STRATEGY FORMULATION






CHAPTER 5 .SU_FF ICIENCY ANALYSIS AND STRATEGY
FORMULATION

A sufficiency review, that is, the ability of the road system to absorb forecast demand, is
achicved by “assigning” vehicle trip matrixes onto alternative road networks which feature
varying types of infrastructure improvements. Comparative findings include absolute volume,
volume fo capacily ratios and performance indicators such as pcu (passenger car unit)
kilometers of {ravel, pcu hours of travel and average operating speed. Identified deficiencies
subsequently serve as the basis upon which a preferred road improvement program is founded.

5.1 ASSIGNMENT PROCESS AND TOLL ANALOGY

The purpose of the trip assignment process is to replicate the amount of traffic on the road
system. Thus, the conteént of trip matrixes (daily pcu trips) is “loaded” onto the roadway
network where trip origin-destination patterns are perniitted to interact with embedded network -

- parameters (distance, time, speed, capacily and other user-specificd criteria).

Sinice route choice, travel time and congestion impacts are important considerations relative to
study area road operation, an equilibrium assignment algorithm is considered appropriate.-
Equilibrium, in the context of transporiation assignments, occurs when no trip can be made by
an alternative path without increasing the total lravel time of all trips in the  network.
Equilibrium assignment consists of an ilerative series of traffic assignments with an adjustmeat
of tink capacity/speed reflecting congestion encountered in each associated iteration. The load =
from each assignment after the first iteration is combined with the previous load in such a way ™
as to minimize the impedance of cach trip and thus reducing the humber of iterations to find the
“equilibrium loads. Equilibrium assignment is multipath because the final loads are a lincar
~ combination of loadings from each iteration. These loads may be assigned to different paths
* because of the time adjustments after each iteration. - - :

The cost of road infrastructure improvements is considerable, and will thus necessitate the
application of innovative financing strategics, to include the possible participation of the private -
secfor in BOT (build, operate, transfer) or similar schemes. In the latter case, toll applications -
‘are likely and provision for testing this eventuality must be incorporated into the assignment
PIOCESS. : : :

Tn a direct sense, tolled roads will “compete” with aon-tolied (free) roads. Thus, the ability to
simulate diversion between tolled and non-tolled facilities, in addition {o routing algorithms of
the equilibrium assignment process, is both desirable and achicvable via the capabilities of
TRANPLAN. Toll diversion relationships (lhe propensily of drivers (o incur out-of-pocket
costs in exchange for operaling benéfits) are not established in Viet Nam, thus, findings from
overseas work must be employed. Diversion relationships have extensively been calibrated in
Japan; atoll diversion relationship for inter-urban tollroads was also previously developed by
Pacific Consultants International ' via, roadside interviews of motorists near Jakarta and
Surabaya, Indonesia, traveling in corridors featuring competing tolled and non-toled roads.
'These relationships rely on the most significant diversion-choice variables, namely, toll cost
and time savings. Findings suggest that, for equivalent toll payment and time savings,
diversion to tolled roads is more pronounced in Japan than in Indonesia (Figure 5.1). This is. -
not surprising given the differential in unit national incomes. S



Figare .1 COMPARISON OF INTER-URBAN TOLL DIVERSION |
JAPAN AND INDONESIA
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In the absence of local data, itis surmised that Vietnamese diversion pattems will more closcly
mirror Indonesian rather than Japanese palterns. The adopted empirical Vietnamese toll
diversion relationship, adjusted to the modal mix on study area roads, is therefore:

P : _,..___,__IS_T‘__.
LO+(a*=)?
' ‘ ST o T
“Where ~ | : . o
. P = proportion of trips using the tolled road
'K - ° = upper diversion threshold (50 peicent) - : SR
P C =’ ratio of toll cost to travel tinie difference (non toll rommg minus toltroad
T - routing)
ca . = 0.0095
b = 2.0789

Diversion to the tolled Toute is sensitive to out- -of-pocket cost and time savings. For cxample at
a time savings of 20 minutes, some {wo-thirds of motorists would, based on the adopted
“analogy, divert to the tolled road if toll cost aggregated to 10,000 VD. However, only about

onc-!hlrd would divert if the toll were increased to 20,000 VD (Figure 5.2). '



Figure 82 EMPIRICAL VIETNAMESE TOLL BPIVERSION RELATIC

AGGREGATY
TOLL COST

5 2 14 35 38 49

15 I8 20 2 U 2% 28 3

o120 i .
MINUTES SAYVED BSING TOLLED RO

52 PERFORMANCE OF THE BASE-YEAR NETWORK

As an initial step in the sufficiency analysis, year 1995 trip matrixes were assigned onto the
year 1995 simulated network. This process replicates exisling conditions, and permits a
_quantitative assessment of operations. Key conclusions and observations are: &

¢  The dominant role of Highway 1 is unmistakable within the study area. Heaviest
 volumes are found near Da Nang (22,000 pcu per day) and south of Da Nang
{10,000 pcu per day). The Hai Van pass constriction is obvious with a daily volume
of 4,100 pci. Demand on roagds other than Highway 1 is minor, with the exceplion

' of Highway 9 which reaches some 2,100 peu west of Dong Ha (Figure 5.3).

"o Areview of road sufficiency reveals that, by and large, link volunic to capacily
ratios fall within acceptable ranges. The exception is_in vicinity ‘of Da Nang and, to
a lesser degree, Hue where inter-zonal demand approaches assignnent capacity.
This argues for a timely implementation of urban bypasses at major cities,

e On a study area-wide basis, trucks contribute 44 percent of expended peu
kiloinieters, two-wheeled vehicles near one-third of total peu kilometers, and buscs
sonic 21 percent of peu kilometers. The contribution of cars is minor. Higher-order
roads, as suggested in Figure 5.3, absorb a disproportionate -share of -pcu
kilometers, For example, ASG 4 and § {two-lane roads wider than 6.2 meters),
constitute only 29 percent of the network, yet accommodate 77 percent of pou
kilometers. The average loading on these two road classes is some 6,500 two-way

pcn per day (Table 5.1). ‘



Figure 5.3 Simulated Year 1995 Traffic Pattern Study Area Road Network
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Table 5.1 Perforinance Indicators Urider Present Demand Condition Base.
Year (1995) Road Network

ASo [ 7 [ Length o Peukm o Pouhr Speod: . Pevkm
“Code ] ReadBype o e Gy (000} 00y (KmyHn Cperkm
4 Two Lane Paved 252.9 1725.5 3218 54 6822

{width > 7.2 m) .
5 Two Lane Paved 161.1 G88.2 189.8 52 6134
(width6.2 - 7.2 m)
6 Two Lane Paved - 410.0 47123 116.1 41 - 1151
(width 5.0 - 6.1 m) _ _ ’
7 | TwoLanePaved 99.3 37.9 10.9 35 381
(width < 5.0 m)
8 Two Lane Unpaved 358.6 216.6 68.3 -3 604
- (width=> 5.0 m} :
9 Two Lane Unpaved 137.5 69.2 26.0 27 503
© (width< 5.0 m) -
TOTAL 141%.4 3509.7 1334 - 48 2472

e The average operating spcéd of all r_oad classes is a m.odest'48 knvhour. Not

surprisingly, ‘the speed distribution decreases as road quality worsens. For

example, the largest expenditure of peu Kilometers for an ASG 5 road (two paved
lanes, width 6.2 - 7.2 meters) is in the 50-60 knvhe range. For an ASG 9 road (two
unpaved fanes, width less than five meters), on the other hand, the 20-30 kivhr : -
range absorbs the highest number of pcu kilometers (Figure 5.4). _

Figure 5.4 SYNTHESIZED 1335 OPERATING SPEED PRI
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Itis also of interest to ¢xamine travel isochrones for province capitals, particularly 90 minutes
which approximates the time required for the average inter-zonal trip {Figure 5.5). :

° Dong:}-la and Hue are the only two capitals with overlapping 90 minute isochrones.
Hue and Da Nang are not mutually reachable, Jargely duc to reduccd trip speed
associated with the Hai Van pass crossing,

* Both Dong Ha and Quang Ngai can reach adjacent provinces (i.¢. crass the study
arca boundary} within the 90 minute isochrone.

o Hinterland penetration. is limited due to poor road condition, and, in the case of
Hue, the Highway 49 ferry. Only Highway 9 (ditection Lao Bao) and Highway
14B (direction Giang) offer reasonable hinterland penetration.

- Da Nang is also strategically sited in that some 35 percent of the study arcas population resides

within 90 minutes travel time. Urban population accessibility is even more pronounced: 55
percent of study area urban population seside within 90 minutes travel time of Da Nang, as

~ opposed to 28 percent for Hue, 27 percent for Dong Ha and 17 percent for Quang Ngai (Figure

5.6).

Figure 5.6 SIMULATED YEAR 995 PROVINCE CAPITAL ACCESS! .
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- 8.3 PERFORMANCE OF THE COMMITTED NETWORK
~ . The second analysis consists of the assignment of 1995, 2000, 2005 and 2010 trip malrixes
- onto the existing network upgraded by committed improvements. These include; as described
in Section 3.2, Highway | and Highway 9 upgraded in line with on-going IBRD and ADB
projects. These will, in essence, improve both facilities to what is essentially an MOT Class HIL
standard (two lanes, 7.2 meters width plus bicycle lanes in flat terrain; 7.0 meters width and no
“bicycle lanes in hilly terrain). It is also assumed that improved feeder roads for Dung Quat port
will be available at commencement of poit operation in year 2005.

“The initial assessment is the composite performance of the study area road network (Fable 5.2).



Figure 5.5 Simulated Year 1995 Travel Isochrones Trips Originating from
Province Capitals ' '
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* Pcu kilometers of lrave! are expecled to increase rapidly from sonie 2.8 miltion
under 1995 conditions to 5.5 million, 12.¥ million and 29.5 million under 2000,
2005 and 2010 demand conditions, respectively. This is a doubling over the 1995-
2000 period, and a more than five-fold increase over the subsequent decade to year
2010.

» The simulation indicate that pcu hours of travel will increase at a much faster pace
than peu kilometers of travel thus resulting in a steady decrease in average operaling
speed. For 1995 demand conditions average nelwotk operating speed is shown as
45 km/hr, However, this degrades rapidly to 39, 20 and nine kilometers per hour
for year 2000, 2005 and 2010 demand conditions.

* The anticipated degradation in performance of the committed network is also
reflecled in the unit load (peu kilometers of travel per road kilometer) and volume to
capacity ratio. Under year 2005 conditions, select road segments have failed, but,
under year 2010 demand conditions, the entire network has essentially failed.

¢ The importance of higher-order roads (ASG 4 and 5) is confirmed during all
assignment phases. While representing only some 30 percent of the road network,
two-lanc roads wider them 6.2 mceters attract on the order of 80 percent of expended
peu kilometess.

The pre-eminent road facnhty is, under present and future demand condmons Highway 1. This .
facility absorbs the vast majority of pcu kilometers expended in the study area, and achlevcs
- by far, highest unit loadmgs (Table 5.3).

" Table 5.3 ‘Highway Loading Indic'ators Under Present and Future Demand
- Conditions Existing Road Network With Committed Improvements

Cdem™ ol B ] g 14 1B | 24 A9 ) T PHR
Year 1995 _ . N
" Total peu kitometér (000) | 2,245.4 | 1224 | 1097 | 727 | 62.4 362 0+ -
|__Pcu km per Road Kilometer ‘5,524 | 1466 | 362 1,155 1. 902 | 591 598"
o Year20000 - | ;
Total peu kilometer (000) | 4,5358 | 171.7 | 1620 | 1499 | 1031 | 820 | @+
Pcu km per Road Kilometer | 11,858 |' 2,056 | 534 | 2,382 | 1,492 |:1422' | ‘738"
" Year 2005 R AR R o ' 1
Total peu kilometer (0C00) | 9,761.86 | 342.7- | 4681 | 280.1 -] 2398 | 214.7 *
Pcu kin per Road Kitometer | 24012 | 4,164 § 1,543 | 4453 | 3470 | 3,508 | 1,784
Year 2010 :

Total peu kilometer (000) - | 20,5023 | 1,0484 | 2,664.5 | 6345 | 508.5 | 5849 *

| _Pcu km per Road Kilometer | 50436 ] -12,556 | 8,782 | 10,088 | 2,359 ] 9,558 | 4,435

(1) Passenger car unil (pcu) kilometers expended by interzonal Car, bus, truck and motoreycle trips.
k {2) Average ulilization ol' a!l province highways in nelwork

‘The indicated years 2005 and 2010 Highway 1 uml loadings suggesl that additional capacnly
beyond that envisaged by the on- going IBRD and ADB projects is required. This observation is
even more relevant when again noting at this point that modeling demand consists of interzonal
{eips, and does not include short intra-zonal journeys such as those, for example, made entircly
‘within Da Nang city.

- A more detailed review of the Highway 1 corridor within the study area is therefore desirable
(Figure 5.7}.
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¢ Under year 1995 demand conditions, High\vay 1 generally operates atan acccptablc
level of service. Only in vicinily of Da Nang does demand approach practical
(assignment) capacily.

* The Da Nang arca segment of Highway I has reached its maximum capacity under
year 2000 demand conditions. In other words, congested operation with interrupted
flow and frequent delays will be the norm,

* Under year 2005 conditions, the entire Hue-Da Nang seginent of Highway 1 has
exceeded ils practical capacity, and almost reached maximum capacity. Pemand in
vicinily of Hue city and Da Nang city excecds maximum capacity. This suggests
that as'maximum capacity is reached, some proportion of trips will be suppressed or
diverted to other modes. In cither case, the continued economic expansion of  the
Hue and Da Nang areas is jeopardized due to a shortfall in road infrastructure.
Capacity shortfalls *are also noted in vicinity of Quang Ngai. This is largely
catalyzed by the Dung Quat industrial complex, and underscores the importaice of
providing an adequate distributor road systein for Dung Quat port and industrial
complex once associated facilities come “on line”. :

s Year 2010 deinand, which is not shown in Figure 5.7, far exceeds Highway |
capacity along virtually all segients. Widespread infrastructure upgrading will be
required by that time period.

The temporal degradation of Highway 1 sufficiency is also observable in simulated operating
- speed. Under 1995 demand conditions, average speed hovers near 50 knvh, and most peu
‘kilometers of travel are expanded at a specd of greater than 50 kivh. However, under year

201¢ demand conditions, avcrage operating speed has declined to 14 knv/h, with most pcu
- kilometer of travel expended at speeds of below 1Gkm/h (Figure 5.8). The year 2010 average
" speed is very similar 10 that experienced during existing peak hour conditions in Bangkok,

Thailand. o

5.4 ROAD IMPROVEMENT: A STRATEGIC OVERVIEW

~ The foregoing analysés have confirmed that, froni a capacity point of view, upgrading of select
. road links within the stady arca is in order. However, it should not be inferred that capacily

~ considerations are the only criteria; indeed the Master Plan framework' accepts that social and.

- econormic issues are important catalysts for road transport improvements. In response, a road

- improvenient strategy for the study area was, in a hicrarchical manner, defined. While each

~ hicrarchy is discussed separately in subsequent paragraphs, it should not be inferred that any

~ set of improvenients can be conceived in isolation. Instead, roads must be vicwed as an inter-
relaled systemn, whose focus must be closely coordinated with study area Jand ‘uses and/or
major development projects. '

_ 1 Refer “Interim Repont™, op. cit, for eetatbed discussion of formubzted framework and underlying sectorial
investigations.
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Figure 5.7 Highway No. f Sufficiency under Present and Future Demand
Scenartos
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Figure 58 OPERATING SPEED OF IMPROVED HIGIIWAY 1 UNDER PRESENT AND
DEMAND SCENARIOS
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5.4. 1. lhe North-South Spine

~ Highways 1 and 9 arc unique to the study area in that they represent critical road facitities of

* both national and international importance. Highway 9 has been cxtensively studied, and will
most likely evolve as the principal (but not only) east-west road corridor linking Thalland Lao
PDR and Viet Nam. The subregional implications of Highway 9 are profound vis-A- vis the
' study arca. Penment strategic issues can, on a general basis, be summarized as: - _

. The physical and operational improvenient of the Highway 9 corridor between
Dong Ha and the Lac PDR border. It is be expected that improvement to high-order:
two lane road status (TEDJ Class 11i) will adeguately upgrade road capacity for the:
foreseeable future, Thus, an institntional framework to enhance cross-border flow:
must concurgently be derived if international vehicutar flows are to truly beneﬁ
froin physical road improvements.

¢ . The hinterland distribution opportunities for international traffic using the Hnghway

~ 9 corridor must be developed to an acceptable standard. This principally includes

- the Highway 1 comridor between Dong Ha and sclected ports and/or major regional

* cities such as Hue and Da Nang. Upgrading of Highway 14 could also prove
beneficial for distribution of cross-border Cargo. flows. .

The nghway 1 improvenient cursently visualized under IBRD and ADB highway 1mprovement
programs should fulfill near to mid-term future needs. However, demand forecasts clearly
- confirm that a two-lane road, even in “fop condition”, cannot forever meet- the needs of a

. rapidly-expanding area. This is particularly so given the urban scenarios conceived for Dong
Ha, Hue, Da Nang and Quang Ngai; the evolution of the Hue - Da Nang urban corridor; the
advent of planned mega-projects such as Dung Quat port, and a continuing growth in north-
south trade fueled by a rapidly expanding national cconomy.

The challenge is therefore the development of an integrated and cascading stratcgy which
ef] fccuvcly combines several key elements.
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¢ - An “immediate-action” progiam centered on low-cost, but highly cffective, actions
loosely termed Transportation System Management (TSM). This would include
optimized ulilization of existing road infrastructure via installation of traffic signals,
road safety devices, truck weighing stations, improved signage and markings,
pubtic education, driver training as well as honst and on-going enforcement.

e Upgrading to acceplable two-lane section in line with IBRD and ADB
recommendations, with separation of non-motorized vehicles from the larger and
faster-moving motorized traffic stream being a key objective. At this stage, the
implementation of urban bypasses should also be pursued, particularly for Hue and
Da Nang.

e As capacily approaches safuration levels, more cost-intensive solutions must be
iniplemented  along }lighway i, likely m a staged manncr with high-volume
segments receiving top priority. Dcmand forecasls suggest that the Hue - Da Nang
urban corridor should considered as a priority candidate in this regard.

_ Upgréding the Hue - Da Nang corridor implies the provision of additional tiaffic lanes. Multi-
lane status can be achieved in a number of ways: :

¢ Widening Highway 1 along the existing aligninent. This course of action could,
however, be problematic due to the intense roadside development already existing
along virtually the entire extent of Highway 1.

e Constructing a new arterial road along anew alignmient possibly several kilometers
west of nghway 1. While this offers undeniable -advantages from a road-building
point of view, care is required since socio-cconomic impacts, such as potential loss

~of arable land, wil} resu!t

o Major geogeaphic constraints, parhcular!y Hai Van pass, must be addressed. A
recently completed pre-feasibility study evaluates alternative improvement options
for a Hai Van pass crossing, including the construction of tunnel sections. !

. Preliminary plans have been developed by Government for a motorway which will, in lhe very
long-term future, link Hanoi and HCMC. In the study area, a preliminary allgnmcnt some 3-10 . -
- kilometers west of Highway 1 is potentiatlly indicated. The Master Plan Team supporis the
tong-range concept of this project, and recommends that high-order, access-controlled facilitics
(with or without tolls} should only be considered if clearly warranted on demand grounds and
supported by robust socio-economic evaluations. Neévertheless, if constniction of an ‘arterial
along a new alignment is considered between Hue and Da Nang, careful reviews are reqmrcd to
ensure that such plans do not conflict with longer-tenm motorway goals. Indecd, wilh proper
~ planning and design, a new arterial on new aligninent could represent a “first-step” clement of
an ultimate motorway mosaic. - o

5.4.2 The Highlands Corridor

lhghway 14 forms an important north-south corridor within the study area. The phys:ca] role is
- apparent in that the highlands corridor could potentially offer an altractive roule of travel vis-2-
vis Highway 1. Highway 14, due to its junction with Highway 9 in Quang Tri proviiice, also
~ offers potential as a distributor facility for road traffic toffrom Lao PDR and Thailand.

In addition to transport utility, upgrading of the hughlands cortidor could calalyze a vast
improvement in standard of living for people residing within the corridor. The highland area, -
road access to which has always been problematic, is under developed. Full realization of
economic and developmental potential is thus stunted, and regional wealth correspondingly

! “pre-Feasibility Study of Hal Yan Pass Tunnel of Highway No. i*, by Express Highway Research Foundation of
Japan, for 1BRD and Ministry of Transpoet, Government of Viet Nam, March, 1996 (Draft Final Report).



tow. Societal benefits would occur not duly due to enhanced access to centers of activity within
the study area, but also to Kon Tum province (and beyond) in the south. The Government of
Viet Nam has committed to an upgrading of Highway 14 using its own funds.

5.4.3  Kast-West Linkages

Successful functioning of the twin north-south routes (Highway I and Highway 14) absolutely
requires that adequate east-west distribution be available. Highways 9, 148, 24 and 49 fulfill
several essential roles in this regard:

o Provide direct linkagé between Highway 1 and Highway 14, both being north-
south corridors of flow within the study area.

‘e Link major fegional towns such as A Luoi, A Nghia, Thanh My and Ba To with
major urban centers and higher-order roagd facilities.

o Connect intermediate communes and serve in a collector. capacity for intermediate
district/commune roads. :

e Offer connections with ncighbofing L.a0 PDR. Some crossings, such as Highway
9, represent major intermational gateways. Others, such as Highways 24 and. 49,
offer possibililies for more localized cross-border contact.

Efforts should focus on improving one east-west link in each province: Highway 9 in Quang
Tri province (already included for consideration in the previously defined “North-South
Sping”), Highway 49 in Thua Thien-Hue province, Highway 14B in Quang Nam-Da Nang
. province and Highway 24 in Quang Ngai provitice. Upgrading should likely be to Class IH
‘standard, that is, seven meler pavement in flal terrain and six meter paved suiface in
-rolling/mountainous {errain. o ‘ L

5.4.4 Local Roaﬂ_s

~The fousth road hierarchy is the essential connection between villages as well as comiunes and
‘larger settlemeats as well as higher-order road systems. The district and commumnc road system

~is extensive. Together these facilitics account for almost 9,700 kilometers, or about 30 percent

of the total study area road network. The importance of roads at the commune/district level is -

~undeniable in that they:

"« - Enhance agriculiural productivity and is associated with the development 'of off-
+  farm income opportunities and greater participation in the market cconomy;

"o Affect labor mobitity, which is significantly related to cconomic status;

¢  Associate with the existence of permanent markets, enterprises, as well as economic
- diversification: and,

“s  Contribute positively toward crop and livestock output, crop area and yield as well
- as fertilizer demand. .

Yel, paradoxically, the condition of rural roads in the study arca is poor, even by the standards
~ of the Vietnamese road system. Of the total district and commune network, fully 80 percent are
earth surfaced. The system includes some 1,900 bridges (extending over 23.4 kilometers) of
which some 1,000 bridges are limited in carrying capacity 10 5 tons, and a further 720 bridges
to a capacity of between five and 10 tons. '

Discussions wilh representatives of provincial Peoples Commiltees confirms that the surface
condition of district and commune roads is poor and that, during the rainy season, the majority
of district and commune roads reinain effectively closed due to wash-outs and flooding. The
problem of market access is expressed even more poignantly by representatives of District
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Peoples Committees, who indicate that many commune residents must walk from three to five
days in order to rcach a market for either selling produce or purchasing supplics.

The problem of poor commune road access (0r no access at all) is typically associated with
mountainois regions of the study area, and justifiably so. Indeced, these precincts have been
officially tabeled by DSI representatives as being “difficult to develop”, largely as a result of
inadequate road access. However, similar analogies are also appropriate in coastal areas,
particularly Thua Thien-Hue province which possesses a large lagoon system. There, lack of
adequate all-weather road access has stymied full exploitation of the fishing and fishery
industry potential.

Two broad goals seem realistic in this regard:

s Al district capitals should be accessible during all seasons via all-weather roads
‘which penmit the passage of cars, buses and trucks.

s Allcommune ¢enters should, in principle, cnjoy road access during all times of the
year. However, practically speaking, this goal will be difficult to altain in the near-
term future. A more modest acceptable objective might therefore be that road access
is guaranteed during all seasons by at least two-wheeled vehicles.

Dnie to the immensity of the task, and differing local concerns, il is essential that any
improvement program be defined via a local participation process. Only in this manner can
enhancements, be they improvement, maintenance or project-specific endeavors such as bridge
replacement, truly reflect the needs and aspirations of local residents. Likewise, responsibility
for carrying ouf, and subsequently maintaining, rural road improvements should be the

responsibility of the commune and district, with, at early stages, advice and training provided . o

by provincial (or higher) authorities.

~ To facilitate local road strategics, improveinents aife integrated and coordinated with the Rural
" Comnmunity Development Program Sector of the current study. '

55 PROJECT FORMULATION |
_ COmponehts of the road sUategy “discussed in the previous section a:c already being achieved
‘inavarfety of ways:” . o R L
e Upgrading of Highway | and probably Highway 9 will procecd hndcr-huspicés :of

+ the IBRD and/or the ADB. e
e Highway 14 is already being upgraded under sponsorship of, and funding by, the

' Government of Vict Nam, o j ' o

¢ Road infrastructure to support Dung Quat port and industrial zone is integrated with -
' the planning of industrial and ports specialists associated with the cwrent study.

o Upgrading of commune and district roads is linked with realization of the current =
~ study’s Integrated Rural Developnient Progrant.

Thus, key remaining issues are the upgrading of cast-west linkages (Highways 14B, 24 and
49) as well as the provision of enhanced road capacity in the Hue-Da Nang corridor. These two
projects therefore emerge as (he focus of subsequent demand forecasling processes as well as
economic feasibilily reviews. ' -

5.5.1 THE HUE-DA NANG HIGHWAY

Demand forecasts confirm that enhanced road capacity between Hue and Da Nang emerges as a
priority project. :
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‘1) Improvement Philosophy

‘The alignment and cxtent of a new Hue-Da Nang Highway (HDH) will be governed by several
opportunitics and constraints:

o The road should be operational by (preferable prior to) year 2005, and should
extend from just north of the Hue metropolitan area to a point south of the Da Nang
metropolitan area. The HDH will therefore be capable of absorbing longer-distance
“through” trips as well as shorter journcys which view the Hue Bypass and Da
Nang Bypass as alltaclive options.

» The location of the Hai Van pass tunne} sections are largely fixed' . Thus, HDH
segments to the north and south of the Hai Van tunnels must be linked with the
designated tunne} portals, Furthermore, it is understood that the Hai Van tunnels
will initially feature a two-way, two-lane cross-section. Thetefore, based on system
continuity considerations and findings of the modeling process, it is proposed that
the initial (year 2005) HDH carriageway also consist of two lanes.

* The HDH alignmem should be convenient to existing and planned major urban
concentrations, activity precinets and significant generators of road-based activity.
Concurrently, the alignment must be sensitive to the study areas environmental,
social and cultural fabric.

e Itis likely, due to the high img]emenla!i@n cost of the HDH, that the participation of
the private sector in BOT (build, operate, transfer) or similar schemes will be
sought. This, in turn, strongly implies that users of the HDH will be subject to toll
levies. HDH ahgnment and configuralion must consequently support (his
cvenluality.

Highway 1 within the study arca (and other paris of the nation) is an aitcrial without any form
of access control. It is used by pedesteians and all conceivable forms of vehicles ranging from
animal-drawn carts and bicyeles to the fastest cars and Jargest commercial vehicles. Highway 1
must accommodate all forms of trips ranging from the very short to extremely long. Roadside
- development is inténse with the net result being extensive ribbon {strip) development along
virtually the entire extent of Highway 1, with each activity havmg almost unlmnte(i) frecedom of
. movement onto/off of Highway, 1. Com‘,e«tluenll}r Highway 1 is, not surprisingly, unable to
~ cope with this mix of functions and uses; operations and safety have been seriously degraded in
~ recent years, and will continue to worsen in fulure as traffic increases and ribbon development
intensifies, I is felt that on-going IBRD and ADB:sponsored projects will proyide respite from
these concérns only in the near-term future; however, more pronounced longer-term solutions
are needed.

The Government has developed preliminary plans for a moterway which will eventually link
Hanoi and HCMC. It is highly unlikely that a multi-lane motorway-class facility will be
required in the study area within the current study's planning horizon. However, key
preliminary actions, 'particularly right-of-way acquisition, should procced at the ecarliest

opportunity.

- The HDH strategy has, in rcsponsc becn adapted to avoxd operational problems similar to
. those encountered on }llghway 1, and integrate longcr term niotorway plans (Figure 5.9):

. “The inilial (year 2005) concept calls for the provision of a high- -order twa: -way,
- two-lane carriageway. However, it is strongly urged that about 50 mcters of right-
- of-way be acquired.

'epre-feasibility Study of Hai Van Pdss Tunnel of llig'hway No. 17, op. cit.
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o Strict zoning controls must be instituted (and rigorously enforced) which prohibit
any form of access from abutling propertics into the right-of-way. If necessary,
fencing should be installed to prevent access. The importance of this action cannot
be over-emphasized as it is the only effective measure to prevent the chaos which
now exists along Highway 1.

e Instcad, a frontage road (or Highway t) will provide direct access to properties
abutting’ the HDH right-of-way. Only at suitable distances (say every 35- 10
kilometers) should high-order HDH intersections (either grade separated or mgna]
controlled) be provided.

e In fulure as the motorway (or a multi-lane arlérial) concept reaches nnfurily,
adequate right- of-way is available for constnicting a paralleling carriageway.
Futthermore, existing intersections can readily be upgrade to full interchanges.

chmslte actions ‘will be technically difficult and politically unpopular, however, must be
achieved if the study areas long-term movement of goods as well as persons is lo be achieved:
in an efficient and cost-effective manner.

2) Alignment Options

'The HDH corcidor was, for analytical purposes, subdivided into four main sections: Hue
Bypass, Lan CofChan May, Hai Van pass, and Da Nang bypass. Within each of these four
sections, a series of alternatives were designated (Figure 5.10). A further option, that is,
upgradn;}g Highway 1 to multi-lane status (sections HB3, LC1 and DB1; refer Flgurc 5 10)
was included.

The alternatives were reviewed with representatives of lhc Ministry of Planmng, the Mmlshy of -
~Transport and People’s Conumittee’s. In addition, highway construction/costing specialisis

were dispatched to conduct ficld reviews appiopriate to the pre-feasibility level of detail. A
ranking process was subsequently completed which subgechvely compares the relative mierits of
-~ each alternative in each scction with competing alternatives. A three-level scale was adopted:

+ implies that the alternative is supcrlor to other options andior IS hkcly to catalyme_
superior benefits, ‘-

o implies that the a]tematwe is ncutral when compared lo olhcr allcmatwcs andfor o
exhibits no pronounced bcneﬁis/dlsbencﬁls : _

- implies that the alternative is inferior (0 other Ophons 'mdlor is llkely to caialyzc
- disbenefits.

hva]uatlons were conducled to assess likely economic, social/cultural, cnwronmental and road
system ramifications (Table 5.4).
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Figure 5.9 Corridor Development Sirategy for Hue-Da Nang Inter-city
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Table 5§

4

Alternative Alignments

Subjective Comparison Process Hue-Da Nang Highway
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Enhanced access 10 new production cénters, inducement to development and integration/strengthening of the
economy.

Impacts upon scenic areas, national parks and forest arcas.

Alignment compatible with potential inland exlension in future norlh and south of the study area.

Vehicte speed and safely as well as camiageway capacity.

. Note: Refer Figure 5.10 for illustration of HDH segments.

Principal conclusions are:

While upgradmg exnsung H:ghway l to multi-lane status (sections HB3, LC1 and

- DB1) is technically possible, it is judged impractical due to right-of-way constraints
~as well as very high costs ang exlensive community dismptions catalyzed by an

“extensive. right-of-way : acquisition/road. widening process.

Furlhermore, an

iupgraded Highway | cannot be operatcd as a toll road, nor does it offer

opportunities for ¢ventual incorporation into a motorway scheme (other than as a

_paralleling or feeder road). Thus, reahzahon of lhe HDH along a new ahgnment is

strongly preferred

'Ahgnmem HB1 is the prefern.d allcmauve for the Hue Bypass. It can be bmlt on

largely unused land (sand foration), does not intrude into paddy area (unlike
alternatives HB2 and HB4) and totally avoids the Hue scenic as well as cultural
preservation area (unlike alternative HB4). Furthermore, the coastal lagoon area is
underutilized from a developmental (agricultural, {ishery) point of view; alternative
HB1 remedres this problem.

_‘Altermlwc LC2 i is preferred a]ong the Lang Co-Chan May segment since it offers
‘good access for the Chan May complex at reasonable conslruction cost, Alternative -

LC3, on the othér hand, would disrupt Bach Ma National Park and the abutling

forest preservation” areas. Construction costs for alignment LC3 would also be

extremely high due to mountainous terrain.

The lengths of the Hai Van pass alternatives are similar - on the order of 14
kilometers. Alternative HV1 requires three tunnels (1.8, 2.5 and 1.6 kilometers in
length) as well as six bridges totaling 900 meters in length. Alternative HV2

consists of a single tunnel of 5,0 kilometers length, and two bridges totaling 850

ineters in length. Construction cost of alternative HV2 is seme 10 percent higher




than alternative HV1, and, due to the single-tunnel length, would require a complex
ventilation system as well as an evacuation tunncl. Alternative HV1 is, for these
reasons, the preferred choice’.

Alternative DB3 is the preferred Da Nang Bypass option. lts western location
provides excellent accessibility for planned industrial estates northwest of Da Nang,
completely avoids the existing/future metropolitan area and is optimally located for
future extension direction Dung Quat/Quang Ngai. Improved east-west feeder roads
link alternative DB3 with major tourist altractions such as the Cham Towers at My
Son {Province Highway 610) and Hoi An town (Province Highway 609).

Segments HB1, LC2, HV1 and DB3 (refer Figure 5.10) thercfore reflect the HIDH alignment
which is embedded in the modeling process.

3) Toll Structure

. 'The HDH is, for simulation purposes, treated as tolled road. :Since tollroads are rare in Viet
Nam, several assumptions regarding HDH operation are required for the modeling process.

The toll levy is distance-proportional (i.e. the total amount of the toll charge varies
with distance traveled on the HDH) and is administered via a closed system. That
is, a coded, magnetic card (similar in appearance to a credit card) is issued to each
motorist upon entry to the HDH. This card contains a variety of computer-gencrated
information, the more important being type of vehicle and entry point. The card is
surrendered at the exit point, at which time the amount due is automatically
calculated and toll is paid by the motorist. All toll booths at which the “take card”

and “pay toll” transactions are completed are located astride entry/exit lanes; no

disruption to mainline HDH traffic is required. _
Toll will likély be assessed acéording to three vehicle classes

% Typel, being small vehicles such as cars, vans, utility vehicles, smalt buses
and pick-up trucks. ' ' s

Cx *[‘ype 11, being medium and large buses as well as light and medium trucks
~ (twoor three axles). : : o : S -

o Type 111 being trucks of more than three axles.

It is cxbo:ctcd'ﬂ)'at real (cxbltfxding inflation) lolf pri¢c$ will incrcaseib'y 50}11& 6-7

-percent pei annum, on average, bul will actually only be changed every three or so

years. The constant GDP per capita of the study area is forecast to grow by some 10
percent per annwin on average over the next 15 years. This suggests, when
compared to Jikely increases in constant toll rates, that motorists perception of out-

‘of-pocket toll payments will deflate on average by about 3-4 percent per annum.

‘Motoreycles and NMV’s are not permitted to use the HDIL. Furthermore, it is likely

that only longer-distance (inter-province or express) buses are candidates for

diversion to the HDH, as most other buses would coitinue to provide local secvice o

along Highway 1.

Vehicle mix on the toltroad (car, long-distance bus, truck) is gnided by evolution of
fulure-year trip malrixes. Average pcu’s per vehicle for the DI is estinated at 2.0
and 2.1 in years 2005 and 2010, respectively (it is assumed the HDH will be open
in its entirely by year 2005). -

! Refer “Prefeasibility Study of Hai Van Pass Tunnel of Highway No. 1", op.cil, for futher technical discussion
regarding these issues. .

A
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Since the toll diversion process {refer Section 5.1) is sensitive to both time saved and toll
‘payment, it is necessary to define a unit toll structure. No firm toll poticy exists at present in
Viet Nam; a realistic approach which refies on savings in vehicle operaling cost catalyzed by
improved quality of the HDH can therefore be used to define a range of reasonable tolls. Due (o
higher speed as well as capacity (and more moderate Hai Van pass horizontal and verlical
alignment) vehicle operating cost on the HDH will be lower than on Highway LIt
réasonable that some 60-80 percent of these savings can be recouped in the form of toils®.

To ascertain a preliminary benefit, a serics of assignments were performed using future demand
levels and nctworks. Diversion analogies were applied to estimale potential HDIH usage.
Financial {that is, actual out-of-pocket costs) vehicle operating costs (refer chapter 6} were then
calculated for eperation under both HDH and Highway 1 conditions. Adopted guidelines are:

e VOC savings include distance and time based vehicle opcfaling cost, but exclude the
value of passenger time.

o The analysis consecutively focuses only on the vehicle sub-population which uses
the HDH. No benefits are included which might accrue to non-HDH motorists
(principally local buses and motorcycles) due to diversion of other vehicles to the
HDH, nor is any “generated” traffic assumed.

e It is again conservatively assumed that road surface condition (IRI) will be
comparable between the HDH and the IBRD/ADB-improved Highway 1. Thus,
VOC savings are catalyzed only by differences in operaling speed as well as, in the
case of the Hai Van pass segment, horizontal and vertical alignments.

" Findings suggest that, for the composite HDH corridor, VOC savings (difference between

" HDI and Highway 1 VOC) average some six US cents per kilometer, although variation exists

among vehicle types and toll classes.

U NET $INANCIAL VOC SAVINGS (US CENTS PER-KILOMETER) @~ - -
" VEHICLE'TYPE - | VEHICLECLASS ]~ TOLLCLASS .
i Car : 104 - Car . 104 Typel C66
© Bus(2), 59 " Bus{(2) | © 59 Type I 53
Pick-up Tnick C 47 - C Truck’ S 83 . Type I 83 |
MediumTrack | 52 | o T ‘ ' o
HeavyTruck (|~ 8.3 ‘ ‘ :
CAverage - (] 6.1 Average £ 6.1 Average 6.1 :
(1) In 1996 constant terms. Calculations exclude passenger time valve and reflect weighted
condilions : : S

for the entire HDI corridor. -
(2) Intec-province andlor express ¢peration,

In comparison, composite unit toll rales applied on the five elements of the Java (Jndonesia)
tollway network varies from 6.1 to 9.8 cents per kilometer. This is quite similar to findings of
the study area VOC savings review. : S
Thercfore, to reflect'a reasonable range of modeling opportunities, the likely. toll rate of 5.0
cents/km is supplemented by unit rates of 7.5 and 10.0 constant 1996 US cents per kilometer
per typical vehicle. : ' :

! Refer Chapter 6 for a more complete discussion of vehicle operating .co'st.
?For example, PT Jasa Marga, the national tollroad authority of the Government of Indonesia, bas adopted a policy
that unit tolls should, on average, recover 7¢ poreent of VOC benclils catalyzed by the presence of the toliroad.
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5.5.2 East-West Highways

Successful functioning of the twin north-south routes (Highway 1 and Highway 14) absolutely
requires that adequate east-west linkages be available. This role is filled by Highways 9, 148,
24 and 49.

These four cast-west roads currently feature differing characteristics.

* Highway 9 (Quang Tri province), as previously discussed, already represcits a key
road with national/intemational implications.

* Highway 49 (Thua Thien-Hue provinee) links Hue city with A Luoi town. A ferry
crossing is required some 10 kilometers west of Hue at the Huong River. Highway
49 is typically a five meter earth/gravel road, although paved sections (4.5-5 meters)
are provided at mountain passes. The castern half of Highway 49 can generally be
termed as lying in flat terrain, the western half in rolling and mountainous terrain.
Surface conditions of the earth/gravel sections is poor, while paved sections arc
typically in good condition. A recently constrcted earth-surface spur west of
Highway 14 near the Quang Tri province boundary extends Highway 49 atmost to
the Lao PDR border,

s Highway 14B {Quang Nam-Da Nang province) links Da Nang with A Nghia and,
al the Highway 14 junction, Than My. Highway 14B is generally in good condition-
and features a 5.5 meter paved width, wider in vicinity of Danang. Unfortunately,
extensive damage caused by heavily loaded trucks can effectively close the road to.
all but the largest vehicles, such as in vicinity of the Vu Gia River bridge during
field inspections in January, 1996. - r :

¢ Highway 24 (Quang Ngai province) provides important access to Ba To town and, -
via the Ba Vi pass, Kon Tum and points beyond. Highway 24 suffered severe
~damage during the 1995 floods and, as a result, was closed west of Ba To for
reconstruction during most of 1996. East of Ba To, the road typically features a
width of 5.5 meters and gravel surface, although passes are asphalted. Tereain is
generally rolling or mountainous.- Recent road improvements east of Ba To ensure
Teasonable surface quality for graveled conditions. The Mot, in cooperation with
provincial People’s Committee’s, is now pursuing the upgrading of Highway 24
between Highway 1 and Ken Tum. The recent improvement east of Ba To town
(5.5 meter gravel surface, asphalted passes), as well as {mid-1996) reconstruction
west of Ba To in Quang Ngai province, are elements of this effort.” P

The east-west linkagcs fulfili several essential roles in the QVérall road transpoﬁ schelilc': C

*  Provide direct lihkagc between Highway 1 and HighWay 14, both being north-
south corridors of flow within the study area.

¢ Link major regienal towns such as A Luoi, A Nghia, Thanh My and Ba To with
major urban centers and higher-order road f_acilitics. _ _ _ _

¢~ Connect intermediale communes and serve i a collector capacity for intermediate -
district/commune roads. : SR

o Offer connections with neighboring Lao PDR. Crossings associalcd with Highway .
49 and Highway 24, for example, offer possibilities for locatized cross-border
~ contact. ' : :

It is recommended that Highways 14B, 24 and 49 be upgraded to high-order two-lane status
(Class IH per Ministry of Transport criteria). This implies a paved seven meter width (plus
flanking non-motorized vehicle lanes) in flat lerrain and six meter width in rolting/mountainous
terrain. All bridges muist be of suitable load-bearing capacity. The extent of the improvement
within the study area is as follows: Highway 14B - length of 83 kilomelers; 22 bridges totaling



8.1 kilomelers in lengih; Illghway 24 - length of 65 kilometers; 32 bridges totaling 6.2
kilometers in length; and Highway 49 - length of 70 kilometers; 26 bridges totaling 6.1
kilometers in length.

These improvements can readily be achieved; however, Highway 14B near Da Nang requires
additional capacity enhancement. Fransport demand along Highway 14B between the HDIH and
Da Nang city is expected to be intense. Thus, expansion to multi-fane status between the HDH
and Highway I will likely be required durmg the post-2005 period. This is consistent with on-
going improvements: Highway 14B between Highway 1 and the Da Nang Tourism Park (east
of Ilighway 1) is currenlly being upgraded to multi-lane status. Highway 14B north of that
point and along the westera edge of the Da Nang Tourisin Park has already been improved to a
high-order, multi-lane urban arterial. In addition,’ as part of the current studies Tourism Seclor
Improvement Plan, it is also proposed that a new multi-lane road be constructed along the
southern edge of the Da Nang Tourisim Park to include a new bridge over the Han River. This

new road would therefore link Highway 14B (and, inter-alia, Highway 1) with Province

Highway 603 bypassmg the existing (and congested) Han River road/rail bridges.

The upgrading of Hsghway 49 ncar Hue also requires special consideration. At present
Highway 49 immediately west of Highway 1 meanders for about 10 kilometers through an area
studded with scenic and cultural attractions before reaching the Huong River ferry. This
segiment of Highway 49 is also {lanked by moderate to high intensity urban development. The
~ upgrading of this road segment to Class III status is undesirable from developmental as well as
cultural perspectives, and technically difficult.

It is instcad proposed that a Highway 49 bypass be constructed between the Huong River and

. Highway 1. This new alignment, which includes bridges over the Ta Trach and Huu Trach

Rivers, could largely follow an existing local road corridor. Direct access to the HDH would
- also be available via a fink with, and improved cross-section of, Province Highway 3 (which .
- could conceivably be incorporated as a part of Highway 49) (Figure 5.11).

5.5.3  'The Southern Precinct _
" Demanded forecasts have confirmed that the advent of Dung Quat port, Dung Quat industrial

estate and Van Tuong township, as well as continued growth of the Quang Ngai urban area, =

requires commensurate upgeading of the road network. It is, from a modeling perspective,

- assumed that the Dung Quat complex (Phase 1) will be opeational by year 2005; however, the -

“status of on-going (October, 1996) negotiations between the Government of Viet Nam and

.. potential foreign participants is far from settled. Questions persist as to actual opemng datc :

scale of dcvelopmcnl and slaged mlplcmemanon schedules.

It is therefore difl‘cult to associate ‘supporting road infrastructure with a speaﬁc lime ftame
instead, must be linked with actual progress of Dung Quat construction, Once Phase | is
realized {whether year 2005 or not) a series of roads must be constructed east of Highway 1
which link Dang Quat/Van Tuong with Highway 1 and Quang Ngai, to inciude a major new
crossings of the Tra Khuc River (Figure 5.12). However, if the Dung Quat complex intcnsifies
at a pace currently foreseen by the Government, and catalyzes a large commensurate increase in
urban population as well as workforce, additional road improvements are needed. This would
include a southward exteasion of the HDH to a point south of the Quang Ngai urban area, as
far as Province Highway 627 or, depending on available funding, Highway 24. Province
Highways 622, 625, 627 and 628 must concurrenlly be upgraded to link with Highway 1, and
a new east-west conneclion must be constructed for Dung Quat port near the northern border of
Quang Ngai province (refer Figure 5.12).



Figure 5.11 Improvement Steategy for IHighway No. 49 Corridor
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5.6 STRATEGY FINALIZATION AND STAGING

A final serics of assignments were undettaken during which future demand (years 2000, 2005
and 2010) was loaded onto an improved future network, This nctwork builds upon the
“existing plus committed” network (which encompasses Highway 1 and Highway 9 upgraded
in accordance with on-going IBRD/ADB projects, plus enhanced access roads for the Dung
Quat/Van Tuong complex) by including:

L4

»

The HDH with embedded toll structures featuring composite vnit toli rates of 5, 7.5
and 10 constant 1996 cents per kilometer;

Upgraded accessfloader roads linking the HDH with Highway 1, to include fous
lanes along Highway 148 between the HDH and Highway 1,

Highways 14B, 24 and 49 upgraded to Class Il standard; and,

Highway 14 upgraded to a minimum of Class IV standard.

The “future” network totals some 1,590 kilomelers in length, or an increase of about 12 percent
over the “cxisting plus committed” network. More impoertantly, these increases are recorded in
the important higher-order rodd categories (Table 5.5). '

Table 5.5 Comparison of Improved Networks Content

CC U LENGTH (KM). 500 e
ROAD WIDTH V.| FUTURE® .| PERCENT -

Multi-tane paved 14 meters 0 S 212 o

Two jane paved > 7.2 meters © 2597 397.8 53.2
~ fwolanepaved - | 6.2 -7.2 meters ; 171.6 - 283.8 654
Two lanc paved 5.0-6.] meters 3928 530.8 351
“Two lane paved <S50meters . | 0993 23.2 -766

© Two lane unpaved =3 5.0 meters 13586 | 2669 L .-256

Two lane uopaved | < 5.0 melers 1375 | . 629 - 543
TOTAL : - i 1419.5° 15866 : | . 118

Ohgixisting {1996) network plus committed improvements.

™ {ntegrates HDH system plus upgraded Highways 14, 14B, 24 and 49,

A review of assignment findihgs reveals several distinct patterns (Figure 5.13):

o East-west highways, to wit Class Il Highways 14B, 24 and 49, are expected lo

operate at acceptable levels for the foreseeabte future. Four-laning Highway 14B

between the HDH and Highway 1 s justified in light of hecavy future demand along

this important axis.

Highway | outside of the Hue:Da Nang corridor is expected 10 operate at an

~ acceplable level of setvice under year 2000 demand conditions. Hawever, some

segments are likely to approach their assignment capacity under year 2005 demand
conditions, and virtually the entice highway will have failed (exceeded maximum
capacity) undér year 2010 demand conditions. This clearly confirms that on-going
Highway 1 improvement projects under sponsorship of the IBRD and ADB will
benefit near 1o mid-term Highway 1 operation. However, in the long-term (year
2010) more radical solutions are needed.
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Figure 5.13 Forecast Demand for Study Area Read Network
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Similar conclusions emeige in the higher-volume Hue-Da Nang corridor (Table 5.6):

o Under year 2000 demand conditions, Highway 1 still operates at an acceptable level
of service. However, the subsection paralleling the HDH Da Nang Bypass scgment
is shown as approaching its assignment capacity. This is not surprising given the
rapid socio-econontic growth expected of Da Nang, and underscores the desirability
of conducting a detailed, comprehensive urban transportation study for the Da Nang
metropolitan are at the earliest opportune time.

The HDH, which is slated for opening by year 2005, is shown as operating al
acceptable levels of service under all toll scenarios. However, the Da Nang Bypass -
subsection of Highway 1 is expected to exceed assignment, and approach '
maximum, capacity. '

Under year 2010 demand conditions, the BDH has exceeded assignment capacily, |
and is approaching maximum capacity. Highway | is shown as having failed
- completely. .

'Table 5.6 FORIKCAST DEMAND: S
THUE-DANANG HIGHWAY CORRIDOR |

SEACCORDING 10|
SSUB.SECTION CU(L
Hue Bypass 13,100
Eang Co 11,700 0.51 11,700 0.5i 11,700~ 051
Hat Van 11,500 0471 11,500 047 11,500 047
Dznang Bypass 20,500 092 20,500 092 | 20500 - 092
205 Highway { - Hue Bypass 16,000 070 17,000 [i%Z] 17,900 S QT8
- _ ~ LangCo | - B500 039 10,100 044 | 11200 049,
Hai Van LTG0 032 9000 037 | 10400 042,
Danang Bypass 25800 116 26,300 S h18 -] 26800 - 121 -
© HDH - Hue Bypass 14,300 043 13,700 040 12,700 037
' Larg Co 18,900 056 - 17,600 . 052 . 16,300 048, .
. MHai Van 19,200 0.62 17,800 " 0.58, L 16600 1 054
. : Dnanig Bypass | 20300 - 060 19700 - 058 19,000 0.56
2010 | Highway L Hoe Bypass 35000 . 153 . 35400 0 135 " 35,800 157
E Lang Co 23,200 . 101 235000 104 23,800 1.04
. HaiVen 2100 © . 087 21,700 - 090; P00 059
Danang Bypass 54,300 241 . 54500 246 54400 . 245
HDY Hue Bypass 16,200 1.06 35700 - 105 35300 . - 104
. Lang Co 40,500 Lig 39,700 Rt . 39,600 117
Hai Van 40,000 130 39,200 127 39,300 128
Danang Bypass 41,400 131 44,100 1.3¢ 43,600 128

(3} Unconstrained demand {pewkmiday) derived from assignment process. Average agaecgate unit toll of 5,7.5 and §9 cents por vehiche applie
1ol diversion madel. Modes inclode cars, buses, trucks and motorcycies for Highway 1, and cars, Jong-distance buses and trucks for 1iDil.

© {2} Ratio of forecast demand 10 essignment capacily. i :

©3) 1501 not eapected to be opea by year 2000,

These findings confirm that the focus of additional improvements (bcyjohd‘lﬁos‘c incorporated
in'the future road network) must center on ‘the critical Highway -1 cordidor. “In response, a
staged implementation concept for the north-south spine has been defined (Figure 5.14). -~

e The comumitted upgrading of existing Highway 1 in line with on-going IBRD and
ADB projects should, -in the first instance, continue. These improvements will

essentially transform Highway 1 into a high-order, two-lane road.



Figure 5.14 Staged Implementation Concept for North-South Highway Spine
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o Construction of the HDH should, as a priority project, be initiated as soon as '
“possible to ensure availabitity by (preferably prior to) year 2005. The goal is to
cstablish a two-lane, access controlled facility, in line with criteria previously
detailed in Section 5.5.1 and Figure 5.9. 1t is anticipated that a closed, distance-
proportional toll system will be instituted along the HDH.

e By year 2010 (cnd of the current study’s planning horizon) it is likely that a four-
lanc cross-section will be required along the HDH. Furthermore, two-lane
extensions appear justified north as far as Highway 9, and south as far as Highway
24. Tt is expected that this entire system will continue to be access controlled, and
operate as a tolted facility with unified toll structure.

e Extension beyond Highways 9 and 24, as wel! as upgrading to multi-lane status
over the entire extent of the study area, is conceivable beyond year 2010. Itis likely
that at least partial realization of Government’s plan for a Hanoi-HCMC motorway
can bé integrated with the post-2010 concept assuming recommendations regarding
right-of-way acquisition voiced in Section 5.5.1 are indeed implemented.
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CHAPTER 6 ECONOMIC VIABILITY OF PRIORITY
PROJECTS

The goal of the economic analysis is direct; namely, to calculate measures of viability for the
designated road sector priority improvement projects, to wit: :

o the new Hue-Da Nang Highway, a two-lane facitity conceived in accordance with
guidelines presented in Section 5.5.1; and,

« Highways 24, 49 and 14B upgraded to Class 111 standard as described in Section
5.5.2. _

Techniques, methodologies and findings are described in subsequent sections of this chapter.

6.1 METHODOLOGY OVERVIEW

The principal aim of the economic project analysis is to determine the economic_ viability of
~ implemienting two priorily projects:

e Construction of a new Hue-Da Nang Highway (“wilh" case) as opposed to
- continued use of existing Highway I upgraded in line with on-going IBRD/ADB
_ projects {“without” case); and,

o Improving Highways 24, 49 and 14B to Class Il ‘standard (“with” case) as
opposed (o continued use of existing facilities (“without” case).

The quantified economic benefits 'which would be realized from implementation of these
projecis are defined as the savings in vehicle operating costs and time costs when comparing -
the “with” and “withoul” project conditions. Resultant benefits catalyzed by the projects are set
“against the economic project costs to estimate the expected economic return from the resoufces
invested in the projects. SR o L

o Thc analysis follows the conventional disc_ou’nted' éash ﬂo;._v methodology in df:tc?mainiﬁg the hct .;
. ipresent value (NPV), internal rate of return (IRR) and benefit cost ratio (B/C). These elficiency -

‘measures will indicate the economic viability of the projects and show the sensitivity of the
econoimic viability to changes in costs and benefits. o '

‘While these goals are direct, underlying techniques and methodologies are, al times, complex
due to a number of considerations. _ :

o The road priorily projecis represent an essential element of an in'tegratedl and
- coordinated planning approach. Thus, they are directly linked with achievement of
regionat socio-cconoinic, and macro-economic, targets. - ‘

¢ Projects which satisfy the crileria of ¢conomic efficiency are those which, prima -
facic, exhibit high economic returns. However, a project may nol meet strict
economic viabitity criteria but could nevertheless be needed to achieve social or
other national objectives, such as improving access to highlands arcas (thus
catalyzing economic developnent) or overcoming pronounced physical and mental
obstructions to national unily, such as those posed by Hai Van pass. ‘

¢ Since the road priority projects are intrinsically linked with, and contribwté to, the
success of the regions socio-economic development fabric, it is logical to surmise.
that some propertion of resulling non-transport benefits are atlributable to transport



projects. Conversely, failute to provide requisite transport infrastricture will likely
prevent (al best impede) the ability of the regions economy to evolve to levels
postulated within the macro-cconomic frame. In a more focused sénse, additional
near-term beaefits could also be catalyzed. ‘The projects would, for examplc, create
additional shoit-term employment in the construction industry and this would have a
multiplier effect in the project area. Long-term jobs would also be created through
the staff requirements for road, and in the case of the HDH - toll systems, operation
and maintenance. Other long-term opportunitics would be created in service areas
such as food, fucl and traveler needs. The improvements are also expected to have a
positive effect on industrial development, with increased efficiency in the
transportation of goods, benefiting both producers and consumers, Upgraded roads
would also have a favorable influence on tourism developmient by providing faster
and more comfortable travel opportunitics.

Nevertheless, in order to ensure a conservative approach, economic viability of road 'sector
projects is based only on direct vehicle-related benefits (savings in running cost and passenger
time). Indirect transpori, or other non-transport benefits previously described, are excluded
from the analyttca] Process.

The analysis, as described in subsequent sections, is conducted in economic terms. That is, _
financial {markct) costs with duucs, taxes, transfer fees and similar items having beelf
removed. All monctary units are in conslant terms, with 1996 serving as a basc year for cost
derivation purposes’.

6.2 VEHICLE OPERATING COST

The VOC (vehlcie operatmg cost) of vehicles using the study area road nctwork is influenced
by several key variables, among them vehicle type and speed as well as, in the case of Hai Van
pass, vertical and horizontal alignment, Thus, for the current study, investigations initially
focused on the formutation of modal unit (US cents/kilometer) 1996 VOC under free-flow and
smooth road conditions. These are subsequently modified to mirror operating conditions
“{spced, volume, capacity) simulated via the transport modeling process by using latest available
f VOC softwardtcchmques spOnsored by the lBRD :

:6.2.1 - Fleet Costs

A number of previous VOC- related investigative ef forls weré rwlcwcd as background !o (he ‘
_current effort. These include the IBRD Sector Rewew as well as VOC caIcuhllons contained
-in the Highway 9 corridor improvement f'project the Highway 18 feasibility study® as well as

the Hai Van tuancl pre-feasibility report®. Each of these appears to feature a similar concern,
specifically, that the most-recently available data (2-3 years old) presents an unrealistic flect
profile duc to an over-representation of over-age, mostly cast European, vehicles and out-of-
_date taxation structure. This fleet condition is alse confirmed by a review of Vietnames¢ vehicle
registration stalistics (refer Section 2.3). It is equally obvious that the fleet profile is rapidly
“changing, particularly in the case of cars and motorcycles where modern vehicles of (largely)
Japanese orlgm now (since within £-2 years) dommate It is expected that this evolution will

'Cos.!s and bc_ncﬁts are éxpres'sed in terms of US dollars, _convérled atarate of 11,000 VD= 1.00 USS,

* *eBstimating Vehicle Operating Costs™, by R.S. Archando-Callo and A, Faiz, World Bank Technical Paper Number
. 234, Washington DC. USA, Includes HDM-VOC (Version 4) soflware.

- **YWieinam Transport Sector Review”, op. cit.

f=Subregional Transpoet Sector Study for the Greater Mckong Subregion™, op. cit.
_"'Feasibitily Study on the Highwa)} No. 18 Improvement jn Yict Nam"”, op. cit.
®“Pre-feasibility Study for Hai Van Pass Tunnel of Righway Ne. 17, op. cit.



rapidly accelerate, particularly as the nced for bus and truck flect replacement and expansion
intensifies. Thus, it is logical to surmise that VOC appropriate to a 20 (or more) year econonic
review should not be based upon an out-dated fleet profile and tax structure. Instead, the use of
a more representative (vis-a-vis the economic evalvation horizon) ficet structure, based on up-
to-date (late 1996) data, asgmented by the experience of other Asian nations, is more plausible.

A tevised vehicle tax structure was issucd during early 1996' which contains a graduated scale

“of import duties and sales taxes. Highest duties are assessed on passenger vehicles not
exceeding five seats, lowest on commercial vehicles of five or more ton capacity. The impact in
terms of economic pricing can be subsiantial: some 60 percent of the “on the road” price of a

-small passenger vehicle consists of dulies, laxes and fees; a total which reduces to some 23
perceat in the case of largest comnercial vehicles (Table 6.1). CIE (cost, insurance, freight)
vehicle prices were reviewed with industry representatives and fleet operators in order to gain a
realistic overview of representative vehicle prices. While differences among varions makers do
exist, realistic CIF price ranges can nevertheless be defined (Table 6.2). The heavy truck
category proved somewhat problematic due to the continued popularity of the low-cost Kamaz
truck (8-12 tons, Model 55111, CIF about $33,000). In other Asian countrics, technically
more advanced models (typically of Japanese or Gerian origin) are preferred, butin Viet Nam
the CIF pricé of these unils ranges up to $60,000. A mid-range price was consequently adopted
for this vehicle category.

Table 6.2 - Overview of Financial and Economic ‘:lehicl_e' Prices

St Price (1096 USYYy - o 2o e
“Finaneialf?. o Blonemic®™
© 72,300 29,300
58,100 27,400
Medium Bus : 65,700 - 45,300
Large Bus . - 88,800 ' £ 61,300
! Light Truck - 26,500 : 17,400
- Medium Truck - S 49,400 . © 38,200
. Heavy Tnck . | 0 . 61,800 : 47,800
© Mototeyele ¢ 22000 . C 1,900

"M Refer Fable 6.1 for conversion factors.

@ Based on discussions with industry representatives and flcet opcrators.

6.2.2 Passenger and Crew Cosls

" The costs associated with passenger and crew represent the “human element” of VOC

- relationships. These items are, however, allocated differently: crew costs represent and actual

* monetary cosi associated with vehicle operation {professional driver and attendant) and are thus
an element of actual vehicle running costs. Passenger time, on the other hand, reflects a benefit
accruing to motorists in that economically valuable time is shifted from travel to amore
produclive purpose. Thus, to minimize ambiguity, VOC is developed with passenger time:
being a separate, lime-based, cost. ' :

Yeamendments and Additions to Irmport Tariff and Minimum Price Lisi at the Bordergates for the Calculation of Impont
Duties”, issued by the Governmént of Viet Nam, January 1996.
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Accurate study area wage information is virtually non-existent. Interesting previous work,
based on a national houschold survey, provides an overview of 1992 houschold income and
expenditure, as well as a refalive income distribution'. While relative paiterns may still be
reasonable accurate, it is unlikely that absolute income data retain validity particutarly in light of
the on-going and rapid evolution of the doi moi-fucled economy. Circumstantial cvidence
further suggests that any official income data are unlikely to reflect a true level of respondent
“wealth””. Reasons for this are varicd and include subsidized housing and/or food, participation
in the unofficial econorty, or simply under-reported income (understood to be a common
practice, for example, in rental contracts involving foreign nationals?).

The 1996 study area GDP/capita is estimaled at near $130 per annum, and is, in real terms,
expected to roughly double by year 2005, While relative growlh is substantial, absolute totals
“remain low particularly in light of vehicle prices: coughly $2,000 for a motorcycle, and
- $80,000 - $90,000 for a passenger car. A frequently-used “rule of thub” by the
banking/lending sector is that annual household income should be slightly higher than the price
of the desired vehicle. This, in turn, suggests income per ‘capita of near $400 if a new
motorcycle is to be viewed in “affordable” terms by a study area household. This disparity is
even more pronounced in the case of passenger cars. It is inconceivable that the value of
passenger (both forcign and domestic) time can reatistically be approximated by any multiple of
- study area GDP per capita, particularly over the 20 year horizon embedded in the economic
review process. ' :

Thus, in the interests of simplicity, a shadow factor of 2.0 is applicd to year 2005 GDP capita,
which is in turn arrayed against percentile ranges (eight levels) developed by the national
household income survey. Car owners arc assumed as originating from highest income levels,
-motorcycle owners from intermediate income levels and bus passengers from moderate income
‘levels (Table 6.3). Wages of drivers and attendants are set at the overall average. - '

Table 6.3 Empirical Pwiodal Income Distribution

“*Percent of : " Likely Modal Utifization -+
Houscholds®. | Car: ‘Motorcyele | Bus -
© 3.4 ‘ - S :
L2 67 ; tx S S
3 102 P S R
4 130 _ : x| x
5 190 - e T x
6 12.9 ‘ : ‘ Cix
7 15.1 ' B
8 19.6
Total 100.0

¥ |= highest average income. . :
@ Developed from data in “Vietnam Living Standards Survey 1992-1993", op. cit. '

Adopted passenger time values consequently total $1. 10, $0.59 and $0.30 per hour for car,
motorcycle and bus users, réspectively, with an average driver/attendant wage of $0.34 per -
hour. ' - o

Passenger time savings are conservatively estimated only for trips of economic value, that is,
the proportion of occupants underlaking a journey toffrom work or for professional business
purposes. Recent overscas data’ suggest that only some 15-30 percent of inter-province trips,
© depending on mode, are expended on such endeavors. Instead, the dominant trip purpose (near

E«Yietnam Living Standards Survey 1992-1993", State Plannirig Committee - General Statistical Office, 1994, |
tuvieinam Economic Times”, October 1996. :
3 1993/4 national roadsids interview conducted in Indonesia.
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