(3) Necessary Equipment and Materials

Before and during the implementation of experiments, the equipment, materials and services
(advertisement and survey) are necessary.

Table A20.2.2 Preiminary Estimate of Necessary Equipment and Materials for Public Experiment

Items Unit Qty.
1|Rental Bus Mini bus bus/day 2
2|Driver Mini bus man/day 2
3|Conductor Mini bus man/day 2
Bus _ 4|Dispatcher Linel man/day 4
Operation Line2 man/day 2
5|Supervisor man/day 1
6|Walky Talky 2
7 Miscellaneous Conductor bag and Punch, etc. set 2
1|TV Spot 45 seconds days 7
Broadcasting from: May 25- May 31, 2001 times/day 4
Broadcasting Station: TVK, TV3, TV5
Times: weekend: 6:55, 11:55, 18:55, 20:45
Times: weekday: 11:55, 12:45, 18:55, 20:45
2 |Radio 45 seconds days 7
Broadcasting from: May 25- May 31, 2001 times/day 9
Broadcasting Station: FM 103/FM 99/FM 95
Times: 6:30, 7:30, 8:30, 11:30, 12:30,
17:30. 18:30, 19:30, 22:30
3 |Newspaper - Raksmel Kampuchea (Khmer) A3 times 7
- Cambodia Daily (English) Vw/d & lwle
May 26, and May 30, 2001 1/w/d & 1/wle
(Size: */, of A4 with Color)
4 |Banners Tvpe 1: Bus Operation Experiment
o - Line 1: 40 days 14x2=28
Advertising - Line 2: 40days 10x2=20
Media 6|Pamphlets School copy 20,000
Government Office 5,000
Hotel 5,000
Tourist Agencies 5,000
Others 65,000
Total 100,000
7 [Poster copy 2,000
8|Tickets
- Line 1: Blue Ticket copy 3,500 x 30 = 105,000
- Line 2: Green Ticket 1,500 x 30 = 45,000
- Transfer Ticket
Blue - Green 500 x 30 = 15,000
Green - Blue 500 x 30 = 15,000
9(Shirt/ T-Shirt Driver 100
Conductor 100
Surveyor / (T-Shirt) 2,000
Pedestriar
Crossina sa. m. 10 places
Traffic
Control man/day 30
1 [Travel Speed Survey 3days MPesk x 2 x 2
(Bus) MOff x 2x 2 man* day 48
AOff x2x 2
APeak x 2 x 2
2|Traffic Volume 3 Routes x 2 sections x 3 days st 18
Survey
3|Bus Passenger Count 3days 20x3x2x3 man* day 360
4|Bus Passenaer Interview 3days 200 samples x 3/10 man* day &0
5{Shop Owners, etc. 2days 600/ 10 (Bus) man* day 60
Interview Survey
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Appendix A20-2-3 Newspaper Axticles

The CAMBODIA DAILY

WEDNESDAY, MARCHZ1, 2001

Transit Test To Restrict Monivong Traffic

By Kay KiMsoNnG
AND Jony McPuiLLIrs
THE CAMBODIA DALY

Two- and three-wheeled traffic
will be hanned from cne of Phnom
Penlt's busiest streets for the
month of June, as pat of a public
transit experiment.

Bicyctes, cyclos and matorcy-

¢ cles, both motorbike taxis and pri-
- vate moltorbikes, will not be
¢ allowed on a section of Monivong
¢ Boulevard, officials said.

Japanese aid officials and

" Phnom Penh Governor Chea
- Sophara signed the papers Tues
. day authorizng the exgeriment. lo
“ be paid for by the Japan Inter-
| national Cooperation Agency.

“This is very much appreciat-

i ed,” Chea Sophara said of the pro-
¢ ject. which wilt send 22 air-condli-
- tioned buses over two routes from
. 530 am 1o 7:30 pm daily.

Transit experts say Phnom
Penl's chaotic waffic, with vehi-
cles of various kinds whizzing in
all directions, sharply slows
movement within the city.

Two bus routes are planned;
the Blue Line, which will run

" from Chbar Ampao market to a

stop just east of “he Japanese

Bridge: and the Green Line, a
clockwise downtown loop on No-
rodom, Sihanouk, Nehru and
Kampuchea Krom houlevards,

Cycle traffic will be banned on
one segment of the Blue Line—
Moniveng between Sihanouk
and Charles de Gaulle—while
the buses are running.

They want o see whether the

buses will run more efficiently on

the cyclefiree streteh. Officials esti-
mate that the 9 km Blue Line
route will take hetween 10 to 50
minutes, while the 7 kan Green
Line loop will take 30 to 40 wmin-
utes.

Fares will start at H00 riet 1o
encowrage tdership but will rise
10 800 riel after a few days.

JICA officials would not say
how much the project will cost,
saying they are still negotiating
with the FHo Wali Genting Trans-
port Co Ltd for hus leases. If the
experiment is a success, they
said, a private company may con-
tinue the hus service.

The officials said the buses will
run every 5 or 10 minultes, seat 29
passengers with no more than 6
standees, and that the 56 bus
stops would be between 300 and
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500 meters aparl. There are no
plans to rent additional buses dur-
ing the experiment,

Several roads numning parallel to
Monivong have heen reswfaced
to handle the expected incrense in
wwowheel taffic, including strects
107, 182, 105, G3, and 51, JICA's
Noto Masato said.

Chea Sophara siid an existing
ban on twowheel oaffic on Noro-
dlom will be enforeed.

The governor also said lie does
nol expect motorbike ted devers
to protest against the =xperimen-
tal inroduction of bus-s. 1 think
they will enjoy driving on these
safer roads,” he said.

Moto driver Tith S.khom, -0,
saidl he's elad smaller streets ae
being upgraded, but questions
whether June rains will flood
them.

“The buses will be good for
people who have the time, but
people in a hurry will prefer
motos,” he said.

Cyclo driver Moek Buot, 37,
said, “If they think this pian is
good for the people. 'l do it
while Long Vasna, 56, saic, ryvclos
hava heen banned in the past and
will survive another ban



THURSDAY. MAY3I,

By Jobpy McPulLLIPS
AND PHANN ANA
THE CAMBODIA DALY

Phnom Penh's experiment in
mass transit will roll as planned
Friday morning, with 22 aircondi-
tioned buses covering two routes
from 5:30 am to 7:30 pm daily.

The bus experiment, to run for
the month of June, is funded by
the Japan International Coop-
eration Agency as part of its ongo-
ing efforts to tame the city’s
chactic traffic,

The idea is to see how feasible
a public transit system is for
Phnom Penh. Traffic experts say
the current jumble of vehicles,
from oxcarts up to tractor-trailers,
is inefficient and dangerous.

As part of the experiment, bicy-
cles, cyclos, motorcycles and
slowanoving vehicles will be ban-
ned during bus hours from the

. busiest stretch of road in the city:

Monivong Boulevard between

- Sihanouk and Kampuchea Krom
. boulevards.

Engineers had hoped to deter-
mine whether banning smaller
vehicles made a significant differ-
ence in bus performance.

But Tatsuyvuki Sakurai, deputy
team leader for JICA's road sec-
tion, said Wednesday that ongo-
ing Water Authority construction
along Monivong Boulevard could
complicate the situation.

He said the water project, in-
tended to carry drinking water to
the Chbar Ampao area, was sup-
posed to be completed by June
but is running behind schedule.

Municipal officials are racing to
complete the water project before
the heavy rains begin, he said.

“So we must compromise on
this,” he said. “The city officials
are being very cooperative.”

Most of Monivong is wide
enough for the buses to pass with-
out problem, he said. At two spots
where construction is slowing traf
fic—the intersection of Russian
Boulevard and Monivong—the
city will assign 100 police officers
to keep traffic moving.

Line 1 will run along Monivong
Boulevard from the Chbar Ampac
market, east of the Monivong
Bridge, to just east of the Japanese
Bridge. Line 2 will loop around
downtown, running clockwise
along Norodom, Sihanouk, Nelru

Monthlong Bus Experiment To Begin Friday

and Kampuchea Krom boule-
vards.

Tickets will cost 800 riel, re-
gardless of distance, and passen-
gers can transfer from one line to
the other for free. For the first five
days of June, tickets will cost 500
relto encourage ridership.

The buses will run every five
minutes between 6:30 and 8:30
am and 4:30 and 630 pm, and
every 10 minutes the rest of the
time. The buses, which seat 29,
are leased from private compa-
nies and will carry logos that read
“Phnom Penh City Shuttle.”

Signs are posted at the approw-
mately 36 stops along both
roules. The number is inexact,
said Sakurai, because one or two
stops may be changed depending
on demand.

He said there are no plans to
continue service.past June 30,
although if ridership is high
enough, the private companies
may wish to inaugurate their own
bus svstem.

Sakurai said JICA plans to
issue a report on the expenment
in late September or early Octo-
ber. ’

SATURDAY AND SUNDAY, JUNE2-3. 2001

‘Buses a Novel Szght for Phnom Penh Reszdents

; By Ana Nov
i { AND MATT REED
: THE CAMBODIA DAILY

With her three young grand-
sons, Kim Phum set out Friday
moming to ride Phoom Penh's
air condiioned buses, seeking to
have a bit of “fun” and to satisfy
her curiosity about what the

. Phaom Penh City Shuttle—
" Cambaodia’s first public transit
system——is all about.

“I can't use it to commute to
work, because my office is not on
one of the lines," she said. “But
tonight [ will go to Prek Liep with
family members to have dinner.”

On the morning of its first day

- of operation, some buses on the
shuttle’s two lines were half-full
with thrillseekers tke Iim Phum
and children returming from vari-
ous International Children’s Day
events. Whether people will use
the buses to travel between office
and hiome won't be known until
next week, when work resunies
after Friday's holiday.

For Malay, 2 woman in het 205
who lives at the end of the Moni-
vong Boulevard route in the Ch-

. bar Ampou area, traveling to her
job at the Sunway Hotel by bus is
a possibility. But she worries that
the buses’ hours of operation—
from 5:30 am to 7:30 pm every
day—won't fit her work schedule,
And she complained the bus
stops didn't have shelters.

"I support Cambodia’s develop-
ment, but I am alnsost dying from

the heat,” she said. “And what
would I do if it rained?”

The municipality and the Japan
International Cooperation Agen-
cy, which is funding the bus sys-
tem, started the month-long
experiment Friday to sée ifitisa
feasible way to tame the city's
chaotic traffic. Phnom Penh Gov-
emor Chea Sophara said the dity
hopes to reduce traffic accidents
by 70 percent within three years.

“Cars, motorbikes and people
have increased, But the amount
of space has not," he said. “Bang-
kok is a good example for bring-
ing Phnom Penh out of pollu-
tion.”

Phnom Penh’s roads have be-
come increasingly dangerous as
the number of people driving has
risen. A receat study of driving
habits fund that most motorbike
operators do not wear helmets,
and accidents are a ma}or cause
of debilitating head injuries.

As part of the experiment, bicy-
cles, cyclos, motoreyeles and
slowmoving vehicles are banned
from Monivong Boulevard be-
tween Kampuchea Krom and
Sihanouk boulevards during the
buses’ operating howrs.

That's fine with 60-year-old
Tang Hoy. Aboard a bus Friday,
she said she is scared of motor-
bike taxis, which she deemied too
risky. And she recalled that the
last time she rode a cyclo, it
tipped over and caused a slash to
her forchead.
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Atone bus stop at the comer of
Kampuchea Krom and Moni-
vong boulevards, a succession of
motorbike taxi drivers stopped
and asked prospective bus riders
if they needed a §ift. Some looked
bewildered when people on the
sidewalk replied they were wait-
Ing for abus.

“In Phnom Penh, moto dops
and cyclos are popular,” said
Japanese Ambassador Gotaro
Ogawa. "So I am not clear on
whether the bus operation will be
suqeessful or not”

At several stops Friday, buses
came along every seven or eight
minutes. Onboard, Cambodian
pop music played at a comfort-

able volume as conductors walk-.

ed up and down the narrow aisle,
selling and checking tickets,
explaining rules, answering ques-

~tions and issuing transfer passes
for riders wanting to switch from
one route to another.

“Some people don't know how
to use the bus,” said conductor
Sok Lyda. *l have to explain a
lot.”

There are 22 buses running in
the system. One route goes both
ways along Monivong Boulevard,
while the second route rngs the
center of the city along Norodom,
Sihanouk, Nehru and Kampu-
chea Krom boulevards. Fares are
set at 800 riel, but will cost just
500 riel for the first five days of
June. (Additional reporting by Kay
Kinsong)
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Residents Oppose Moto Ban on Monivong

By SAING SOENTHRITHI
T=E CAMBODIA DARY

Hundreds of Phnom Penh resi-
dents plan today to protest the
municipal government’s recent
decision 10 close off the busiest
section of the city’s busiest boule-
vard to motoreyeles, said Boeng
Prolit commune representative
Teap Sokhoeun.

“For a long time. we have heen
living and running businesses
along Monivong Boulevard,” a
pelition signed by residents of
Boeng Prolit commune in Prampi
Makara district states. “All of our

- clients and residents travel by
- motorcvele or motor-taxi. It is the
easiest way for them 1o travel.”

The city began a monthlong

- experiment in public transit
Friday when 22 huses started
operating along 1vo routes
hetween 5:30 an and 7:30 pm
daily. As part of the experiment,

however, hicycles, cvclos, motor-
cycles and slow-moving vehicles
have been hanned from Moni-
vong Boulevard, the city’s main
artery, between Kampuchea
Krom and Sthanouk boulevards
tluring those hours.

The city hopes to case increas
ingly congested traffic conditions
by encouraging residents 1o take
the bus on the cty's main boule-
vards. Phnom Penh Governor
Chea Sophara has said the city
hopes to reduce trafic accidents
by 70 percent within three vears.

Phnom Penh traffic conditions
have deteriorated greatly in
recent years as more vehicles are
using the streets. More than 80
percent of accidents in the capital
involve mowrcycles, according to
a study conducted earlier this
year by the NGO Handicap Inter-
national Belgium. The petition
signers are demanding that the

city immediately reopen the heav-
ily raveled section of Monivong
to all vehicles.

Chea Sophara said Tuesday he
welcomes the petition. He pro-
mised to find a way to solve the
residents’ problems, but he can't
say what that solution might be.

Teap Sokheeun said residents
will begin walking from their
houses on Monivong at 8 am,
and gather soon after that for a
demonstration at the Municipal
Government Building.

The bus experiment, which is
being funded by the Japan Inter-
naticnal Cooperation Agency, is
scheduled to end June 30.

One route gocs both ways
aleng Monivong Boulevard from
Chihar Ampou to Prek Liep. The
second route travels one way
aleng Nerodom, Sthanouk, Neh-
ru and Kampuchea Krom Boule
vards.

WEDNESDAY. JUNE13, 2001

Despite A Few Hitches, City Bus Experiment Rolling On

By Jopy McPuLLips
AND PHANN ANa
THE CAMBODIA DALY

One week into the monthlong
Phnom Penh City Shuttle bus
experiment, ridership has drop-
ped a bit but continues to be
strong, according to Tatsuyuki
Sakurai of the Japan International
Cooperation Agency.

The 22 buses carried an aver-
age of 5,000 passengers daily the
first five days of the experiment,
when the fare was an introducto-
ry 500 riel per ride. he said.

At that rate, each bus ecamed
about 825 for its day's worlg; the
total for all buses was $625.

On Day 6. when the fare rose
to 800 riel, ridership dropped to
3,600, dipping over the weekend
to 3,300. But at the higher rate,
each bus earned between $30
and nearly $33 per day, for a sys-
tem-wide total of between $660
and §720.

Tatsuyuki Sakurai would not
say how many riders will spell
sucoess for the JICA experiment,

i but he joked that engineers are
\ laying bets on the daily ridership.

Engineers cannot say what the
break-even point for a commier-
cial bus system would be, since
they rent'the buses from private
companies and don't know what
the operating costs are,

Planners had hoped ridership
would be as high as 8,300 per day
during the first five days, drop-
ping to 4,500 once the fare in-
creased. “But that was a very,
very oplimistic projection, if
everything had gone perfectly,”
Sakurai said. .

There have been some com-
plaints from riders, notably a lack
of shelter at bus stops to ward off
sun and rain. Some foreigners
have also complained of rowdy
students who eat on the bus.

But most people seem to like
the system, and have mastered
the intricades of asking for trans-
fers from one line to another.
Parents in particular say they
appreciate how much safer the
bus is for their children, com-
pared 1o motorbike taxis, the
engineers say.

Line 1 runs up and down
Monivong Boulevard from Chbar
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Ampao to Prek Leap, while Line 2
circles clockwise around down-
town on Noredom. Sihanouk,
Nehru and Kampuchea Krom
boulevards.

Line 2 postext the highest rider-
ship on the first two days of the
experiment, attracting mainly stu-
dents and shoppers. The ne pas-
ses near Psar Thmei, Psar Olyny
pic and Psar Depot as well as
many schools.

Line 1 is more of a conmumuters’
line, canrying greater numbers of
passengers during morning and
evening rush hours, when buses
run every six minutes, It is atteact:
ing more riders as the experi-
ment continues, while Line 2 rid-
ership has leveled off.

A few things aren't working out
as planned. Cycle trafiic was sup-
poseil to be banned from Moni-
vong Boulevard between Siha-
nouk and Kampuchea Krom, but
the ban has not been well en-
forced.

That same stretch of road—the
busiest in the city—is also dis-
rupted by a major water project,
as workers rush to lay water pipe

16

before the heavy rains arrive,

But neither factor has been a
big problem, engineers say.
Buses on the Monivong tine are
actually averaging slightly higher
speeds than expeded, despite the
congestion. ’

Passengers are being surveyed
to see what changes they would
like to see, but planners say it is
already clear that 800 riel is a bit
more than students want to payv.

Beginning Sunday, the huses
will display student<rawn traific
safety posters for the nex1 10
days, and the student artists will
ride for free in hopes they will
encourage their fiends to use the
svstern,

The one-month experiment is
designed to test the market for
mass transit in Phnom Penh in
the hopes of averting Banglok-
style traffic gridlock.

Without intervention, the cur
rent chaotic mix of bicycles,
motorcycles, cars and trucks is
expected to slow city traffic 10 a
polluted craw] as more Cambo-
dians can afford motorized trans:
port.
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Bus Experiment Continues With Municipality in Charge

BY PHANN ANA
AND MATT REED
THE CAMBODIA DAILY

Phniom Penh's experiment in
mass transit is continuing indefi-
nitely, with the municipality earli-
er this week taking over opera-
tion of 17 buses that began run-
ning regularly through the city
center June 1.

Nhem Saran, director of the
municipality’s Department of
Public Weorks and Transporta-
tion, said the government has
decided to continue the project
with its own funds.

In June, the Japar Intemational
Cooperation Agency funded the
monthdong experiment as part of
its ongoing effort to tame Phnom
Penl's increasingly Banghkok-like
traffic conditions.

Nhem Saran said the city is
searching for private businesses
to advertise on buses to offset

operaung Josses. He said the cty
is tosing up to $1,000 a day on the
project. The city rents 17 busege—
eight from Ho Wah Genting
Transport Co for $50 a day and
nine from APEX Tour Co for $60
a day. Currently, passengers are
charged 500 riel, but that will
soon rise to 800 riel for adults,
Nhem Saran said. School chil-
dren will continue to pay 500 riel

“Of course, the income from
the bus revenue is not enough to
cover the rent of the buses,” said
Tatsuyuki Sakurai, JICA deputy
team leader. “If the municipality
wants to continue, it will have to
subsidize.”

viore than 100,000 people rode
the buses during the month of
June, Sakurai said. During the
first week of June, about 5,000
people rode the bus daily. That
tapered off to 3,000 a day for the
last three weeks of June.

There were 3,000 riders on
Sunday and 4,000 on Monday,
iNhem Saran said.

Planners had hoped ridership
would be as high as 8,300 passen-
gers per day during the first five
days of June and more than 4,000
for the rest of the month. Most
passengers were students and
shoppers, JICA official Masato
Koto said. Many riders thought
the buses were safer than motor-
cycle taxis, he said.

Qriginally, 23 buses operated
on the two routes, but only about
17 were found to be necessary,
Nhem Saran said. The buses run
from 5:30 am to 7:30 pm every
day along two lines. There are
about 36 stops on both Enes.

Line 1 runs aleng Monivong
Boulevard from Phsar Chbar
Ampou east of the Monivong
Bridge to Prek Liep east of the
Japanese Bridge. During morming

and evening rush hours, the buses
TUn every six minutes.

Line 2 loops arcund downtows,
running clockwise along Noro-
dorn, Sihanouk, Nehru and Kanr
puchea Krom boulevards and
passing Phsar Thmei, Phsar
Olympic and Phsar Depot.

As part of the experiment, the
cily banned bicycles, cyclos, mo-
torcycles and slow-moving ve-
hicles on Monivong Boulevard
between Sihanouk and Kampu-
chea Krom boulevards,

The ban brought protests from
residents and shop owners on
Monivong. Police did not strictly
enforce the ban, but Sakurai
added that JICA found that there
was 45 percent fewer motorcy-
cles on Monivorg Boulevard dur-
ing June.

A JICA analysis of a June pas-
senger survey will be finished ina
ferw weeks, Koto said.

FRIDAY, AUGUST 3. 2001

Municipal Mass Tr ansit Expertment Falters

By Puasn Ana
AND MatT REED
THE CAMIODIA DALY

Phinom Penh's experiment in
mass transit has ended, with the
city halting the 17 buses that have
been running along two routes
through the city's center since
June 1.

Thie Japan Inlernational Coop-
eration Agency funded a month-
long experiment in June, then
handed the project over to the
municipsl govertunent Julv 1,

Because the city lost $20,100
during July, the project has been
canceled, although there is some
possibility a public bus svstem
could be revived in the future,
said Nhem Saran, director of the
Depariment of Public Works and
Transportation.

Nherm Saran said construction
along Monivong Boulevard, the
city’s busiest street and one of the
Tus routes, cut down on ridership
and reliabilisy. The July 4 bomb-
ings of two hotels on Monivong
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caused police to shut down a sec-
tion of the boulevard, further
complicating traffic and making
the bus less convenient, he said.

JICA official Masato Koto said
his organization will present a
report on the feasibility of public
transportation in Phnom Penh at
the end of September.

Nhem Saran said a future sys-
tem could include routes to areas
outside of Phnom Penh, includ-
ing Takhmau and Pochentong
Airport.
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City Buses to End Chaos

By AUNG SoE MOE
AND MEAS SOCHEA

A maotorcycle zips across
Monivong Boulevard as the
traffic light tums yellow. A
cyclo cuts through the same
intersection even though the
light is red.

Traffic seems to go in every
direction. At least for now.
Motocycles and cyclos will
soon vanish from a major
stretch of the boulevard.

Starting in mid-May, the
Municipality of Phnom Penh
will introduce a trial bus sys-
tem as a part of a 15-year
transportation plan. Only cars
and buses will be allowed dur-
ing the month-long test.

“[f there is no plan like this,
the traffic jams of Phnom
Penh will look like Bangkok,”
said Koizumi Yukihiro,
the assistant representative
of Japan [International
Cooperation Agency, which is

helping on the plan.

The experiment will include
two bus lines. One will run
along Monivong from the
Japanese Bridge to Chbar
Ampov Market. The second
line will connect Norodom,
Kampuchea Krom, Nerhu and
Sihanouk boulevards.

During the trial, motor-
bikes, cyclos and bicycles will
be banned from more than one
kilometer of Monivong
between Kampuchea Krom
and Sihanouk.

More than 20 air-condi-
tioned buses will run along the
two lines from 5:30 a.m. to
7:30 p.m. daily. Buses will
depart every five to 10 min-
utes. The bus fare will range
from 500 to 800 riel. Ho
Wah Genting Co., which
runs buses from the capital to
the provinces, will operate the

- system.

Continued on page 2
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City Buses
Continued From page |

“We have decided not to
allow any motorbikes, cyclos
and bicycles because this
segment has the most serious
traffic jams,” Yukihiro said.
Those vehicles can use threc
roads parallel 1o
Monivong—Streets 105, 107
. d 63. The streets will be
upgraded to handle the
increased traffic.

Kang Sovann, chief of the
traffic police department,
said the plan will cut down
on traffic accidents, which
increased nearly 40 percent
last year,

Many residents also wel-
comed the bus plan.

Sok Khum, who walks
along Monivong 1o take her
daughier to school, said it is
difficult to cross the read
with so many motorbikes
and cyclos.

Thyda, a receptionist who
works near Sihanouk, said
it's dusty when she takes a
moto-taxi to work. She
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thinks an air-conditioned bus
will be more convenient.

But some moto-taxi drivers
and cyclo drivers are wor-
ried.

“If the government closes
Maonivong, we will lose cus-

tomers,” said Let Kim Om, a
moto-dop from Kompong
Cham province. “And if [
can not find enough money
for my family. | must go
back to my home province
and become a farmer again.”
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Khun Leng, 51, a cyclo
driver, came to Phnom Penh
from Kandal province 10
years ago. “If there is a plan
like this, it will a big disad-
vanlage for us, such as losing
customers and income. and it
may be very hard to find a
thousand riel.” he said, “But
we must obey the regula-
tions,”

About 5.000 passenpgers
are expected to use the buses
cvery day. JICA representa-
tuves, other experis from
Japan and city officials will
study the results of the trial
bus system before deciding
lo make it permanent.

The long-term plan is to
extend bus routes covering
71 km by 2003, 102 km by
2010 and 133 km by 2015,

There's only one thing
wrong with the proposed
buses, acvording to some
would-be passengers.

"1 like this plan,” said Miss
Socheata. “But a bus cannot
take me 1o the front of my
house like a motorbike can.”



" "Sifice the beginning of June,
there has been a new bus service

“to take passengers around in the

capital city as well. The Phnom

- Penh City Shuttle is a joint effort

experiment  between = the
Municipality of Phnom Penh and
Japan International Cooperation
Agency (JICA). The buses are
quite new and comfortable. At
least until June 30, 2001, there
are two lines operating between

. 5.30 in the morning and 7.30 at

night.

" Line 1 takes passengers between

i Tour the city'ln gir-conditionad comfort fbr ]uéi 800 Riels fiat. There are cu}rantly
only two routes, operating from early moming untit evaning.

Cambodia In Her True Glory

operation thro{igh Preah
Sihanouk Boulevard, Nerhu

Boulevard, Kampuchea Krom

Boulevard and Preah Norodom
Boulevard. The fare is a fiat 800
Riels regardless. There are 56
stops along the route and these
buses will only stop at designat-
ed bus.stops. Waiting time for
these buses is between 5 to 10
minutes only. Although there
are no running commentaries on
board, these buses are a good and
inexpensive way to see the city,
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June 3, 2001

STARTING THE CITY BUS OPERATION EXPERIMENT: BUT FEW PASSENGERS

The bus operation experiment by the Municipality of Phnom Penh started on June 1, supported by
JICA. Prior to the experiment, the opening ceremony was held in the afternoon of May 31. On the first
day, the number of bus passengers was few, but the buses ran on schedule at 5 minutes interval.

Phnom Penh Governor Chea Sophara said “the bus operation brought a big merit to the city such as to
maintain the urban environment and to reduce the traffic accidents.” Moreover, he expressed hope
that the citizens and students support this experiment because if it succeeds, “the bus will operate all
over the city in the future.” In the morning of June 1, many buses were observed queueing along
Monivong Boulevard, and arriving buses stopped at the designated bus stops on either side of
Monivong Boulevard every 5 minutes. The number of bus passengers seemed few, and motorcycles
continued to traverse Monivong Boulevard, in spite of the prohibition of motorcycles along this road.
Meanwhile, according to Mr. Nhem Saran, director of the Department of Public Works and Transport,
the bus operation experiment has mobilized a fleet of 22 buses in the morning of June 1, but the
number of bus passengers was less than what was expected. He added that the Monivong route and
Circular route plying the Kampuchea Krom-Norodom-Nerhu-Sihanouk corridor are served by 16
buses and 6 buses, respectively.

June 24, 2001
PHNOM PENH GOVERNOR CHEA SOPHARA: RENT BUSES FOR CONTINUATION OF BUS
OPERATION '

July 4, 2001
CONTINUATION OF BUS OPERATION WITH REDUCTION OF 4 BUSES AFTER BUS
OPERATION EXPERIMENT BY JICA

July 30-31, 2001
CITY BUS OPERATION: 10 THOUSAND DOLLARS DEBT IN ONE MONTH

August 5, 2001
CITY BUS OPERATION ENDS
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On the buses: A public transit solution

flet of more than 20 buses will
it the streets of centrat Phnom
Penth in May in a one-manth [apa-
nese-funded trial public translt pro-

. gram.

The Phnom Tenh Municipatiy

: in cooperation with the [apan In-
! ternational Cooperation. Agency
" (fICA} has developed a plan fer a

; two-rgule bus system

riel, and that bus stops would be
builtevery 300and 500 metersalong
the bwo routes.

The bus serviee would pperate
datly between 5:30am and 7:30pm,
willt & frequency of 510 minutes
between huses,

According to Yukihiro, the most
challenging aspect of the plan will
be theenf, af th

| & north-south corridor Iinﬁng
: Chbar Ampav wilh the Japancse

Bridge as well as a shutile service
linking Sihanouk, Norodom, Kam-
puchea Krom and Nehru Boule-
wvards. . '
"Wehave made atequest for the
Government of Japan to supply us
20 buses with seating for between
20and 60 passen?crsead\." Phoom
Penh Municipal Governor Chea
Sophara sald. "1 believe that we
can get the buses on the tead by
May, and that ihe fares will be
cheaper than what people will pay

 [driving] their own vehicles..”

JICA Assistant Residen? Repre-

" sentative Kaizumi Yukihiro says

betiveet 22 and 24 buses have al-
ready been sourced by JICA

i through the Ho Hwa Geoting Bus

N e
¢ routes.

bus service

- Company, which runs numerous.

bananmolorey<les and matorcycle
raxls along the core section of the
buis roate on Monivong Boulevard
between Sihanouk Boutevard and
Kampuchea Krom,

“The ban en motorcyele taxis is
tacnsure that thebuses can operate
smoothly and safely during the
trial” Yukihiro said.

To head off protests feom moter

nrtkuxidri\-nsangm-dhybe-
ingblocked from the use i one of the
city'smainthoroughfans keand from
Psah Thmei, Yukihirosays JICA has
funded repairs oo the mads paralicl
to Street 63 and Steeet 105 to encour-
agetheit wseasalternate North-South
access routes,

Yukihiro said the trial bus plan
would be evaluated for cost elfec-
tiveness adtes one month with a

“Ho Hwa Genting already hasa

: license to run a Phnom Penh bus

service,” Yukihirosaid of the choice
of the company as the service pro-
vider for the one month trial.
Yukihiro said that fares would
be posted at between 500 and 800

possibility for a permanent system
in the near future,

"Ho Hwa Genting has already
saidthatéfthesystemoperates well
without motarcycle taxi obstacles.
and with fares of 800-1000 ricls per
passenget, they would like to oper-
ateit as a [permancnt] public tran-
sit system.”

But according to Ho Hwa
Genting Operation Manager Teo
Slew Chang, Yukihiro's ros
sesseents of the potential viability
aof the public bus system is nat
shared by his company. .

Siew Chong says that the com-
pany hasscrious concems abou thow
motodep drivers will react to a ser-
vice that they will inevitably inter-
pret as a theeat to their fiveli A

*Fmsace thatmotodeps will pro-
test this service.” he sald.

HoHwa Genting is alsa doubtiul
abouthow receptivethe g | put
licwill be to a bus scrvice that will be
perceived asfar less convenient than.
<yclos and motorcycle Laxis,

“Peoplearcused tobeing picked
up and dropped oftattheir doot by
motodop-.a bus service that only
stops at st bus stops wili tot be
very popular,” Siew Cheng said,
~Itwill take another flve or LOyears
before Phnom Penh is roady for a
real public bus service.”

March 2 - 15, 2001

Last year traffic accidents in Phnom Penh
kified more than twice the number of people
claimed by land mines nationwide.

With the number of vehicies hitting the crumbling road surface

of the city's slrels Incroasing each year, Phelim Kyne and Vong
. Sokheng examing the present chaos and futura for Phrom Penh's
. iraffic system.

ofzumi Yukihiro looks at the
future of Phnom Penhv's traffic
system with a mixtureof dread and

professional stoicism.
The Assistant Resident Repre-
tvefor the lapan; ki

or the
Co-opetation Agency (1CAL which
is providing (unds and expertise
for the development of a ity traffic
master plan, Kolzami is blunt
about the challenges that face plan-
ners in preventing Phnom Penh
from following the traffic chaos
model of development that has
blighted capital cities across Asia.

With the number of registered
vehicles in the ity increasing 57%
aver the past five years to 150,000
competing for road space with an
estimated 73,780 mare that enter
the city. from the ide and

term, or it will be too [ate.

Penlvs ca.
txeter ratio of M cus pcrmmo’hkxm
is a fraction of the 1,332 vehides that
clog each kifometer of Hangkok,
Yukihiro wamns things ame ing
East. "Phnom Penbi's trafficsituation is
currenilybetter thanthatof other Asian
dlies because the roads are wider
and 1he number of vehicles is still
fowcompand tootherdties, " Yukihiro
said. “But if there’s no iy
and if economic gatns continvue, in five
years the sltustion will be more
serious than now,” he cautioned.

In ancffort to save Phnom Penh

from the traffic jams and pollution
that have palsoned the quality of
1ife tn other parts of Asia, FICA is
!‘unding_.a lhrfe-P:m. 15-year plan

untold thousands of un;egislered
wehides, Yukihira says that unless
drasticactionis tsken soon. the city
will be unable to cope.
“As people have mare money
they’re buaring more cars, and if
rivaie vehicles Increase in nume
er withaut the development of any
public transit system, the situation
in Phnom Penh will become as se-
vere as Bangkok’s,™ Yukihiro said.
And in a dircet challenge to the
longtime laissez-faire attitude of gov-
emment to the city's raffic wors,
Yukihiro says effective, long-term
strategies to alleviate congestion
must be implemented in the short
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£ fiicconges-
tions and providealternatives to the
vicious cycie of spiraling private
vehic) Kipthathasblighted
the streets of Bangkok.

The first stages of the JICA. plan
involve the trial of a ity bus sysio, a
syskmaticupgrde of side stoeet “al-
Jector roads” running paratiel to main
arterics such & Monivong and Siha-
nouk Boukvants along with a tratfic

edfucation .
erﬂl"!w small m roads are of
wrypoorquali‘tys?mereisanm'ﬂ-

{such as Moniveng Boulevard),”
Yukihirosaid. “Phriom

cars and cyelos driving in every di-
section on ali sides of the toad, which
i chaotic and also decreases road

capacity.”

JICAand counterpartsin the Min-
istry of Public Works and Transpart
{MPWT) and the Phoom Penh Mu-
nicipality willevaluatethe sucoess of
these Initial measures before dedd-
ing on the next plan of action.

Than Sina, Deputy Governor of
Phnom Penh Munlcipality, is aware
of the increasing threat that traffie
problemns ta city development
and the nmn{ its citizens.

“We'rcin the process of teying to
Tesolve it, but we don’t yet have an
integrated plan,” he sald.

Penh streets;
also have a mixture 'of motorbikes,

Sina said that the Municipality -

was upgrading a “beltway™ system '

of perimeter roads ta relieve stress on
the city’s core maln arteries using '

furling derived from the sale of the

ald YouthClubproperty tothe United.”
States governmwent.

Emphas'sonsmdef' enfortetnent
of tralfi¢ rules and driver educa-
tion were also on Sina’s checklist of
measurcs for mitigating the worst
wxcesses of local drivers.

ButSina wamed that successfully

ddressingthedity'straffic probl
Involved factors beyond the control
of the Muridpality.

"The «ity's tralfic problem Is a
reflection of the etfect that poverty
hasinspurring ruralmigrationto the
city, as we saw in the seventies and
eightics i Bangkok and [akarta,” he
eaplained. = ?!edive poverty alle-
viation measures must be imple-
mented nationwide in order tostem
migration to the city and reduce the
number of prople and vehides on
the city strrets.”

Funding and expertise was ue-

gently needed fo provent Phoom |

Tenh from replicating the traffic
crises that now define life In other
majar Asian citics, he adds.



By Lon Nara
AND ERIN MORIARTY

Ihmonv Penh residents may

A “have gnly *& couple more:

weeks to take advantage of the
diy’snew trial publicbus service,
Both municipal government
authorities and the company ¢on-
tracted to provide the service say
it is untikely that the air-condi-
tioned buses will continue oper-
ating after the month-long trial
hase ends on June 30 — at least
or a while. Though the project
hasbeendeemed"successzll", its
funding remains in question.
The trial bus system involved

two main routes and was devel--

oped by the Phnom Penh Munici-
pality and Japan International Co-
operation Agency, withbuses pro-
vided by Ho Wah Genting Trans-
rt Company and APEX Cam-

ia Travel Service Co.

“Financially, it's very hard,”
said Masato Koto, a public trans-
port planner for JICA. “Even in
places like the United States and
Japan, the public transportation
systems cannot survive without
government funding. If we think
abaout a balance between cost and
fares, then the fare would have to
be more than 2,000 riels.”

Bus fares were set at a flat 500
riels per trip during the first few
days of operations, t then were
ratsed to 800 riels. The buses ini-
tially carried more than 5,000
people a day, but daily ridership
tapered off to about 2,500 to 3,000
passengers, Kotosaid, adding that
the initial bulge in users was
mainly students intrigued by the
novelllfy of the service.

“If it's above 2,000 [passen-
gers), thenit's above ourexpecta-
tions,” Koto said, noting that the
buses are operating at about 45
per cent of capacity. “Overall, T
think it has been successful —
everybogf is happy.”

A total of 100,000 passengers
will be served during the 30-da;
experiment, which will be fol-
lowed by three months of research.
and planning,

. "After we have completed the
research and have designed the
plan for Phnom Penh, then we

will look for [funding] approval
from the Japanese government,”
said Phrom Penl Municipal Gov-
emor Chea Sophaza, *

Itisunclear how long that pro-
cess could take and when the
buses would resume running,
*Sophara sald.

Busdriverssaid they havebeen
pleased with the steady stream of
passengers using the new buses,
However, lheysay_navislating the
cheerful anarchy of the city's
crowded streets was a consider-
able challenge.

*1 have difficulty in my driv-
ing because there are a lot of mo-
torbikes and cars,” said 35 year-
old driver Kiuot Vanna, “I al
ways concentrate on driving.
Sometimes ] davenot tobreathe.”

Initia] fears by organizers that
matetaxd drivers migitpmtest the
busesduetoa prohibitiononsmall
vehicles on Monivong Boulevard
between Sthanouk and Kampu-
chea Krom Boulevards during the
trial period have proven un-
founded. :

But Yin Sophat, a 50-year old
father of six, complained that since

The clean, green Ilines of the ¢lty's trial buses will not been seen agaln untess funds are provided.

the beginning of the city bus trial,
his daily revenue has dropped
fram 15,000 riels to 7,000 rieis.
“Qur revenues are getting
smaller and smaller, The peaple
get the city bus instead of our
motorbike taxi because the fare is
cheaper than us,” said Sophat, &
native of Kampot province, “1
would like to asEthe government
to stop the city bus business.”
Restaurants along Monivong
have also complained about the

. bus routes, saying that their pa-

trons arvive by car and that the
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bus stops placed outside of their
businesses detract from theiram-
biance, Koto sald.

But most people — from daily
passengess to the city's &:wcmor
~— seem to agree that the buses
are aboon tothe city’s transporta-
tion netwazk,

“The buses are very helphal to
make the cty beautiful, protect
the environment, save lives from
traffic aceidents and help poor
people not to spend too much
money on transportation,”
Sopharasald ofthe tial'sbenefits,



A20.4 BUSPASSENGER DEMAND ANALYS SBY DISAGGREGATE MODEL
A20.4.1 THEMETHOD OF THE MODEL CONSTRUCTION

A20.4.1-1 Specification of the Model

Choice moddl s based on the multinomial logit models are built in order to predict the share of the bus
use. In other words, the probability that aternative bus is chosen is given by equation below.

Pbus=exp(Vbus)/{ exp(V car)+exp(V moto)+exp(V dop)+exp(V cyc)+exp(Vbus)}

The function V is specified as
Vi=a 1Z1i o 2Z2i o 3Z3 ... o kzki

Thus, V is evaluated by multiplying each Vaidble by its coefficient and then summing the resulting
products.

A20.4.1-2 Method of I nference
The method of inference is used the maximum likdihood method.

A20.4.2 DATA COLLECTION AND CHOICE SET DATA CONSTRUCTION

Data required for the disaggregate model construction is collected based on two kinds of following
survey.

-Interview Survey for Bus Passengers of the Bus Operation Experiment
-Interview Survey for Drivers and Passengers of the other Transportation

A20.4.2-1 Interview Survey for Bus Passengers of the Bus Operation Experiment

The interview survey for bus passengers was carried out during the Bus Operation Experiment period.
The outline of survey is asfollows.

Survey Item
-Bus usage data (Bus trip description)

-Evaluation of the experiment
-Intended future bus use
-persona attributes

Enforcement period
June 13, 14(Bus fare is 800ridl)
June 28, 29(Bus fare is 500ri€l)

Enforcement place and number of samples
10 bus stops /day

20 40samples/bus stop

Number of collected data
June 13, 14 855 samples
June 28, 29 882 samples
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Appendix 20.4

Survey Sheset

Presenttime( : AM/PM)

Interview Survey for Bus Passengers

1. Bus usage data

1.1 Purpose of thetrip
a. Commutation  b. School c¢. Business d. Shopping e. Amusement
f. Others ( )

1.2 The contents of trip before and after bus use.
Origin Method  Timerequired Departure busstop Waiting time

() - < > < mn> - () - < min>-
Travel time Arrival busstop Method  Timerequired Degtination
< minco ( ) - < > < mn> - ( )
Address Origin

Dedtination

1.3 When thereisno busservice for the above-mentioned trip, what means of transportation do you use
and how much time is required?
Means of transportation () Timerequired (  min)

2. About this experiment.
2.1 How did you know about this experiment?
a. Tdevison b. Radio c. Newspaper d. Poster e. Burner
f. Word-of-mouth g. Notice bus operation h. Notice traffic restriction

i. Others ( )
2.2 Please circle the appropriate comment for the bus use
Comment

(1) The time required (speed of the bus) Good Far Poor
(2) Frequency of the operation Good Far Poor
(3) Bus operation hours Good Far Poor
(4) Comfort of the bus Good Far Poor
(5) Busair conditioning Good Far  Poor
(6) Capacity condition Good Far  Poor
(7) Appearance and cleanliness Good Far Poor

3. Intended future bus use
3.1 If the same bus as this experiment runs in the future, would you use it?
(Using today’s destination for example.)
a Yes, if it isthe same service level as the experiment operation.

b. Yes, even if the service level islower than the experiment operation. — 3.2
c. Yes, if the service level is higher than the experiment operation. - 3.3

d. Yes, when individua conditions are suitable. -34
e. No, | will not usein any condition.

3.21f you answer b on question 3.1, under which condition would you use the bus?
(1) Fare  a. Present condition level b. Maximum fare paid : riel
(2) Frequency a. Present condition level b. Maximum waiting time: min
(3) Timerequired a. Present condition level b. Maximum travel time: min
3.3 1f you answer ¢ on question 3.1, under which condition would you use the bus?
(1) Fare  a. Present condition level b. Decreased to : riel
(2) Freguency a. Present condition level b, Reduce waiting timeto:  min
(3) Time required a. Present condition level b. Shorten time required to :
min
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3.4 1f you answer d on question 3.1, under which condition would you use the bus?
a. Whenitisraning
b. When going to social event
c. When tired
d. When drinking acohal
e. When you want to change daily routine
f. When you want to air conditioned travel
g. Others (in detall )
4. About yoursdlf
(1) Gender a. Mde b. Femde (2 Age( ) age
(3) Occupation  a. Freelance/Self Employee b. Clerk c. Taxi Driver
d. Motodop Driver e Cyclo Driver f. Driver of Others g. Housewife
h. Student i. Company Executive
j. Company Employee k. Public Servant
. Others ( )
(4) Home address :
(5) Do you have a means of transportation you use
a Yes - If yes, whichone a Car b. Bicycle c. Motorbike
b. No

A20.4.2-2 Interview Surveyfor Driversand Passengers of the Other Transportation

The interview survey for drivers and passengers of the other transportation was carried out during the
Bus Operation Experiment period. The outline of survey is as follows.

Survey Item
-Evauation of the experiment

-Intended future bus use
- Description of today'strip
-personal attributes

Enforcement Period
June 13(Bus fare is 800rid)
June 25(Bus fare is 500ri€l)

Enforcement place and number of samples
Central Market 200 samples /day
Olympic Market 200 samples /day

Number of collected data
June13 219 samplesfor Centra Market, 200 samples for Olympic Market

June25 230 samplesfor Central Market, 233 samples for Olympic Market
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Appendix 20.4

Survey Sheset

Interview Survey for Drivers and Passengers of the other Transportation (After)
1. About this experiment.
1.1 What do you know about this experiment?

a. Both bus operation and two-wheeled vehicle road usage regulation.

b. Only bus operation.

c. Only two-wheeled vehicle road usage regulation.

d. Neither bus operation nor two-wheeled vehicle road usage regulation.

1.2 How did you know about this experiment?
a. Televison b. Radio c. Newspaper d. Poster e. Burner
f. Word-of-mouth g. Notice bus operation h. Notice traffic restriction
i. Others ( )

1.3 The bus operation experiment is been conducted on two routes of the city central area. Should the
bus operation continue after the experiment runs from June 1st to 30th?

a. Yes, the bus service should continue and be expanded.

b. Yes, it should be limited to the city centra area.

c. The bus service should be expanded or limited whichever is sufficient.

d. It doesn't matter.

e. It isunnecessary.

f. Don't understand.
1.4 The two-wheeled vehicle road usage regulation is been conducted on Monyvong Blvd. Should
the regulation continue after the experiment runs from June 1st to 30th?

a Yes, the regulation should continue and be expanded.

b. Yes, it should be limited to the main street.

c. The regulation should be expanded or limited whichever is sufficient.

d. It doesn't matter.

e. It isunnecessary.

f. Don't understand.

2. Intended future bus use
2.1 ill you usethe bus, if you go to the Centra Market from here?

ayYes

b. Yes, if the bus service improves. -2.2

c. Yes, when individual conditions are suitable. -2.3
d. No, use other means of transportation. 524

e. Don't understand.
2.21f you answer b on question 2.1, under which condition would you use the bus?
(1) Fare Will use decreased to : riel
(2) Frequency Will use reduced waiting timeto : min
(3) Time required Will use shortend time required to : min

2.31f you answer ¢ on question 2.1, under which condition would you use the bus?
a. Whenitisraning
b. When going to social event
c. When tired
d. When drinking a cohal
e. When you want to change daily routine
f. When you want to air conditioned travel
g. Others (in detall )
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2.41f you answer d on question 2.1, What is the reason for not using a bus?
a. There aremeans of trangportation, which can be used immediately, such as privately owned car and
my motorbike.

b. Other means of transportation are quicker.

d. Fareistoo high.

e. The method of Use is not known well.

f. Lack of direct travel.

g. Others (in detall )

2.51f you answer b, c or d on question 2.1,which do you usudly use to go to the Central Market from
here?

a Ca b.Taxi c. Motorbike d. Motodop e. Cyclo f. On Foot

0. Bicycle h. others ( )

3. Today's trip
3.1 Where did your trip begin to the Centra Market?
a. from your house b. From the office c. from another place
Please fill in the address of a place.
)
3.2 Which did you use to come here?
a Ca b.Taxi c. Motorbike d. Motodop e. Cyclo f. On Foot
0. Bicycle h. others ( )

3.3What is the reason for having not used a bus?

a. The bus service is not known.

b. The bus service is not running to the destination.

c. Itisnecessary to use another means of transportation to go to the bus stop
d. There are means of transportation, which can be used immediately, such as privately owned car
and my moatorbike.

e. Fareistoo high.

f. Other means of transportation are quicker.

0. Arrivd timeisinaccurate.

h. Lack of direct travel.

i. The method of use is not known well.

j. Others (in detall )

4. About yourself.
(1) Gender a. Mde b. Femde (2 Age( ) age
(3) Occupation  a. Freelance/Self Employee b. Clerk c¢. Taxi Driver
d. Motodop Driver e. Cyclo Driver f. Driver of Others g. Housewife
h. Student i. Company Executive
j. Company Employee k. Public Servant
|. Others ( )
(4) Home address :
(5) Do you have a means of transportation you use
a Yes - If yes, whichone a Car b. Bicycle c. Motorbike
b. No

A20.4.2-3 LOS Data Construction
Following LOS data, such as distance, time, is created about each OD between 80 zones.
(LOS means level of service)

-Road distance between 80 zones

-Cost by mode between 80 zones

- Bus stop, access igress time for each OD pair
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Appendix 20.4

L OS data was created in the following form.
Data Form Sample (Road distance, Unit: Km)

Zone 1 2 3 4 5 3 Z 8 9 10 11 12 13
1 0.00 0.60 2.13 1ol 2.84 2.52 3.30 3.23 2.02 151 0.53 0.95 2.72
2 0.60 0.00 0.73 0.53 133 147 2.09 3.03 2.27 1.76 127 2.09 2.20
3 213 0.73 0.00 0.59 0.45 112 1.70 212 212 161 27 2.60 1.85
4 161 0.53 0.59 0.00 104 0.79 1.50 2.29 153 1.02 0.68 2.08 251
5 2.84 133 0.45 1.04 0.00 0.45 0.88 144 1.67 176 1.87 2.75 2.08
3] 25K2 147 112 079 045 non 043 080 097 144 155 276 25”9
7 3.30 2.53 1.70 1.50 0.88 0.43 0.00 0.96 2.02 222 2.33 321 244
8 3.23 3.03 212 2.29 144 0.80 0.96 0.00 1.38 215 2.26 2.39 345
9 2.02 2.27 212 153 167 0.97 2.02 1.38 0.00 051 101 1.50 3.75
10 151 176 1.61 1.02 176 144 2.22 2.15 051 0.00 0.50 159 374
11 05R3 127 127 0 AR 187 1558 233 226 101 050 non 072 375
12 0.95 2.09 2.60 2.08 2.75 2.26 321 2.39 150 159 0.72 0.00 4.07
13 2.56 2.20 1.82 251 2.03 2.54 2.36 343 3.70 3.74 3.25 4.07 0.00
14 2.38 2.52 2.20 2.89 241 2.92 2.74 3.81 4.08 412 3.63 4.45 0.16
15 171 1.85 1.76 245 2.16 2.67 2.80 3.46 3.83 3.68 3.19 4.01 0.43
16 122 1.03 1.16 1.85 1.56 2.07 2.30 2.86 3.23 3.08 2.59 341 0.83
17 221 2.26 2.63 3.32 3.03 3.54 353 4.60 4.70 4.69 4.20 5.02 0.95
18 142 1.46 2.06 2.75 2.30 281 3.04 3.60 3.97 3.89 340 4.22 124
19 112 093 110 179 165 216 239 295 332 302 253 335 160
20 2.08 2.22 2.57 3.26 2.95 346 3.28 4.35 4.62 449 4.00 4.82 0.70
21 251 2.65 2.86 3.55 3.07 3.58 340 447 474 4.78 4.29 511 0.80
22 2.95 301 2.63 3.32 2.84 3.35 3.17 4.24 451 4.55 4.06 4.88 0.57
23 3.59 3.73 3.58 427 3.79 4.30 412 5.19 5.46 550 5.01 5.83 152
24 304 164 1264 1058 114 165 181 244 281 290 2 A9 351 0458
25 3.67 2.27 1.53 2.29 125 176 158 2.65 2.92 3.01 312 4.00 0.78
26 3.54 214 1.76 245 167 2.18 2.00 3.07 3.34 3.43 3.19 4.01 0.36
27 332 192 154 223 1AR8 219 222 329 33K R4A 297 279 0468
28 2.92 240 2.02 271 2.01 2.52 2.34 341 3.68 3.77 345 427 0.14
29 4.39 2.99 2.25 3.01 197 2.36 1.93 3.00 3.64 373 3.84 472 1.09
30 2.05 158 0.75 1.34 0.65 1.16 147 1.95 2.32 241 2.52 340 131
31 2.59 119 0.54 113 101 152 175 231 2.68 273 2.24 3.06 1.02
32 456 316 242 289 214 162 119 247 348 361 372 477 188
33 5.02 3.62 2.88 3.35 2.60 2.09 1.66 2.69 3.75 4.22 433 5.04 197
34 5.32 3.92 3.18 3.65 2.90 272 2.29 2.99 4.05 4.52 4.63 534 1.88
35 5.61 461 3.87 412 359 318 2.62 3.00 4.06 453 4.64 535 2.66
36 5.24 4.25 351 3.75 3.23 281 2.25 2.63 3.69 4.16 427 4.98 297
37 5.17 457 3.83 3.68 2.76 2.74 2.18 2.56 3.62 4.09 4.20 491 3.29
38 6.97 597 523 548 4.95 454 3.98 4.36 542 5.89 6.00 6.71 3.63
39 6.60 5.60 4.86 511 458 417 3.61 3.99 5.05 5.52 5.63 6.34 3.26
a0 333 2 8R 203 210 121 109 0 RA 173 279 282 293 381 217
41 4.30 3.83 3.00 2.81 2.18 1.87 131 1.69 2.75 3.22 3.33 3.87 3.37
42 8.29 943 8.06 813 7.24 6.64 6.37 5.88 7.18 7.64 8.34 6.68 843
43 1641 1667 1593 1617 1565 1523 1467 1505 1611 1658 1669 1480 14.84
44 2001 1991 2015 2039 1987 1945 1889 1927 2033 2080 2091 2274 1747
45 1601 1737 16 63 1585 1635 1436 1537 1360 1490 1536 1606 1440 1554
46 1270 11.09 10.28 1035 9.46 8.86 8.59 8.10 9.40 86 998 1109 1254

9. . .
. } . ; 928 1034 1081 1092 11.63 9.07
48 2166 2302 2228 21R0 2200 200 2102 1925 20R5 2101 2171 2005 2119
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51 1049 1163 10.26 1033 9.44 8.84 8.57 8 9.38 4 10.54 8  10.63
52 1424 1325 1251 1275 1223 1181 1125 1163 1269 1316 1327 1398 1142
K3 2307 24 43 22 A9 2291 2341 2142 22 43 20 AR 21 9A 22 42 2312 21 4A 22 60
54 2121 2257 2183 2105 2155 1956 2057 1880 2010 2056 2126 1960 2074
55 2230 2322 2470 2418 2085 2025 1998 1949 2079 2378 2310 2214 2204
56 1129 1243 1106 1113 10.24 9.64 9.37 888 1018 1064 1134 968 1143
57 701 579 4.98 5.05 4.16 3.56 3.29 2.80 4.10 4.56 4.68 540 535
58 341 455 5.06 454 5.20 451 5.56 4.64 3.77 4.04 3.46 1.80 6.53
59 4.49 541 6.89 6.37 7.60 7.28 8.06 7.17 6.30 597 29 433 8.36
60 177 2.69 3.90 3.38 461 4.29 5.07 4.49 3.62 2.99 231 1.65 537
A1 234 326 447 395 518 486 564 50A 419 35A 2 88 222 504
62 221 3.08 3.86 3.34 457 4.25 5.03 4.14 3.27 294 2.26 1.30 533
63 451 5.38 6.16 5.64 6.87 6.55 7.33 6.44 557 524 456 3.60 7.63
64 2.77 3.69 4.90 438 5.61 529 6.07 5.49 4.62 3.99 331 2.65 6.37
65 1360 1350 1266 1313 1238 1244 1188 1226 1332 1379 1390 1461 11.06
AR A 25 A41 A 03 A72 A 24 R 75 AR7 764 79 795 746 ]28 2097
67 1355 1371 1336 1402 1354 1364 1308 1346 1452 1499 1476 1558 11.27
68 9.50 9.66 931 9.97 949  10.00 982 1089 1116 11.20 1071 1153 7.22
A9 9130 920 R 3R ]83 ]08 {14 7588 796 qn? Q949 9A/0N 1021 A 7R
70 7.76 7.92 7.54 8.23 7.75 8.26 8.08 9.15 9.42 9.46 8.97 9.79 548
71 8.16 17 6.43 6.67 6.15 573 5.17 5.55 6.6 .08 7.1 0 534
72 1282 1272 1237 1303 1255 1306 1288 1395 1422 1426 1377 1459 1028
73 1037  10.27 992 1058 1010 1061 1043 1150 1177 1181 1132 1214 7.83
74 631 621 583 AR2 604 (5 637 744 77 775 726 {08 377
75 1225 1241 1206 1272 1224 1234 1178 1216 1322 1369 1346 14.28 9.97
76 1047 1063 10.28 1094 1046 1097 079 1186 1213 1217 1168 1250 8

7 1639 1731 1879 1827 1494 1434 1407 1358 1488 1787 1719 1623 16.13
78 1022 1114 1235 1183 1306 1274 1352 1219 1132 1144 10.76 935 1382
79 7.46 38 9.86 34 105 10.2 11.0: 10.14 9.27 8.94 8.2 11.33
80 1226 1127 1053 1077 1025 9.83 27 96 1071 1118 1129 1075 944

A20.4.2-4 Choice Set Data Construction

The intended bus use data with which bus users are assumed based on the following conditionsiis built.
Bus Fare > 500ridl

Bus Frequency > bmin

Bus Operation Speed < 12.5km/h
!

Mode Choice
BusUse 847
Motodop 287
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Motorbike 861
Cyclo 12
Car 87

A20.4.3 DATA SET FOR THE MODEL
The data set for the models are shown in below.

Mode Choice: Bus, Motodop, Motorbike, Cyclo, Car

Travel cost: Fare for bus, Motodop and cyclo  Running cost for Car and Motorbike

Travel time: Tota travel time from origin to destination

Out of vehicle time: Access time (e.g. time spent walking to the bus stop), Waiting time for transpor-
tation, Change time and Igress time (e.g. time from the bus stop to the destination)

Vehicle ownership: Car, Motorbike

Purpose of the trip: Commuting, Attending school, Business, Shopping and Amusement

Individual variables: Occupation, gender and age
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Time Cost
bus T |dopT|motoTfcycT | carT| busF | dopF |motoF| cycF | carF

Purpose Choice s
of the trip] bus | dop | moto

[}
=3

(s)
<
=
o
8

(=)

29.57| 2185 20.98| 4034| 1748 5001 2010 1442 3015 4763
5058 13.85 13.30| 2557| 11.08 500| 1274 914] 1911 3019
50.58| 13.85( 13.30| 2557| 11.08 5001 1274 914 1911 3019
29.80| 24.10( 23.14| 4449 19.28 500 2217| 1591 3326 5254
30.87| 2790 26.78| 5151 2232 5001 2567 1841 3850( 6082
3496| 3315 31.82| 6120 26.52 5001 3050 2188| 4575 7227
2575 13.85| 13.30| 2557| 11.08 500| 1274 914] 1911 3019
40.42( 33.15] 31.82[ 61.20| 26.52 5001 3050 2188| 4575 7227
52.65( 2380 22.85| 4394 19.04 500 2190| 1571] 3284 5188
26.57| 2690 25.82| 4966 21.52 500 2475 1775 3712 5864
54.66| 5335 51.22| 98.49| 42.68 500 4908 3521 7362 11630
46.66| 33.15( 31.82| 61.20| 26.52 500| 3050| 2188 4575 7227
42.07( 3315 31.82[ 61.20| 26.52 5001 3050 2188| 4575 7227
3029 1695 16.27| 3129 1356 500 1559| 1119] 2339 3695
31.80| 21.30[ 20.45| 3932 17.04 5001 1960 1406 2939 4643
46.07 33.15] 31.82[ 61.20| 26.52 5001 3050 2188| 4575 7227
40.07| 3315 31.82| 61.20| 26.52 500 3050| 2188 4575 7227
41.07( 33.15] 31.82[ 61.20| 26.52 5001 3050 2188| 4575 7227
39.07( 3315 31.82] 6120 2652 500 3050| 2188 4575 7227
31.76| 2690 25.82| 4966 21.52 500 2475 1775 3712 5864
43.96( 33.15] 31.82[ 61.20| 26.52 5001 3050 2188| 4575 7227
40.07| 3315 31.82| 61.20| 26.52 500 3050| 2188 4575 7227
22701 225 216 415 180 500 207 149 311 491
41.92( 33.20| 31.87[ 61.29| 26.56 600 3054 2191| 4582 7238
34.81| 3085 29.62| 56.95| 24.68 5001 2838 2036 4257 6725
27.60| 1155 11.09] 2132] 9.24 500 1063 762 1594 2518
3729 4695 45.07| 86.68| 37.56 500 4319| 3099| 6479 10235
4496( 33.15] 31.82[ 61.20| 26.52 5001 3050 2188| 4575 7227
19.60| 13.85 13.30] 2557, 11.08 5001 1274 914 1911 3019
31.80| 21.85( 20.98| 4034 1748 5001 2010 1442 3015 4763
60.16| 27.90[ 26.78| 5151| 2232 5001 2567 1841] 3850 6082
3797 3315 31.82] 6120 2652 500 3050| 2188 4575 7227
3496| 3315 31.82| 6120 26.52 5001 3050 2188| 4575 7227
28.75| 1385 13.30| 2557| 11.08 5001 1274 914 1911 3019
3280 21.85| 20.98| 40.34| 17.48 500| 2010| 1442| 3015 4763
43.16( 31.70] 30.43[ 5852| 2536 5001 2916 2092| 4375 6911
48.80| 2375 22.80| 43.85| 19.00 500| 2185| 1568| 3278 5178
38.70| 21.80[ 20.93| 4025| 1744 5001 2006 1439 3008 4752
29.00| 19.00( 18.24| 3508 15.20 500 1748 1254 2622 4142
2275 13.85 13.30| 2557| 11.08 500| 1274 914] 1911 3019
36.96| 33.15| 31.82| 6120 26.52 5001 3050 2188| 4575 7227
2475 1385 13.30| 2557 11.08 500| 1274 914] 1911 3019
2152 825 7.92| 1523] 6.60 500 759 545  1139] 1799
33.70| 21.80[ 20.93| 4025| 1744 5001 2006 1439 3008 4752
2229 1385 13.30| 2557| 11.08 500| 1274 914] 1911 3019
23.75| 2310 22.18| 4265| 1848 5001 2125 1525| 3188 5036
3897 29.90] 28.70| 55.20| 2392 500 2751| 1973| 4126 6518
39.69| 205 197 378 164 500 189 135 283 447
26.29| 1695 16.27| 3129| 13.56 500 1559 1119 2339 3695
2460 1695 16.27| 3129 1356 500 1559| 1119] 2339 3695
3542| 3315 31.82| 6120 26.52 5001 3050 2188| 4575 7227
2557 2130 20.45| 39.32| 17.04 500| 1960| 1406| 2939 4643
29.80| 24.10( 23.14| 4449 19.28 5001 2217 1591] 3326 5254
29.85| 21.30[ 20.45| 3932 17.04 5001 1960 1406 2939 4643
40.97| 3315 31.82| 61.20| 26.52 500| 3050| 2188 4575 7227
32.80| 2690 25.82| 4966 21.52 500 2475 1775 3712 5864
29.80( 21.30] 20.45| 39.32| 17.04 500 1960| 1406| 2939 4643
31.97| 2990 28.70| 5520| 23.92 5001 2751 1973| 4126 6518
33.75| 1695 16.27| 3129| 13.56 500 1559 1119 2339 3695
27.80( 21.30] 20.45| 39.32| 17.04 500 1960| 1406| 2939 4643
38.97| 29.90( 28.70| 5520| 23.92 5001 2751 1973| 4126 6518
36.97( 2690 25.82| 49.66| 2152 500 2475 1775 3712 5864
4292 45.05| 43.25[ 83.17| 36.04 500 4145 2973 6217 9821
4477 19.80] 19.01f 36.55| 15.84 500 1822 1307 2732 4316
3497( 3315 31.82] 6120 2652 500| 3050| 2188 4575 7227
69.92| 4505 43.25| 8317 36.04 500 4145 2973 6217 9821
49.92| 4695 45.07| 86.68| 37.56 500 4319| 3099| 6479 10235
3459| 46.70( 44.83| 86.22| 37.36 5001 4296 3082 6445 10181
37.19| 19.10[ 18.34| 3526| 15.28 5001 1757 1261] 2636 4164
2155 760 7.30| 1403 6.08 500 699 502] 1049 1657
31.19| 19.10[ 18.34| 3526| 15.28 5001 1757 1261] 2636 4164
49.05| 2140 20.54| 3951 1712 600 1969| 1412| 2953| 4665
2545 1390 13.34| 2566| 11.12 500] 1279 917]  1918] 3030
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A20.4.4 ESTIMATION RESULTS

Appendix 20.4

Tables show the estimated values of the coefficients of the models. The coefficients were estimated by
the maximum likelihood method using the data described in the previous section.

Parameter Commuting School Business/Shopping
Totd travel time -0.202261 -0.0392 -0.16539
Travel cost -0.002046 | -0.000846 -0.0012265
Access time(bus) -0.54236 -0.11039 -0.12677
D_bus 0.0935 0.0722 0.0529
D_motodop 0.0012 0.8712 05712
D_motorbike 0.0003 0.9288 1.1624
D_car 2.3082 0.0322 1.0295
Likdihood ratio 0.3814 0.3989 0.3194
Number of samples 247 604 343
Hitting retio 0.5492 0.5673 0.4736

A20.4.4-1 Evaluation of the M odels

(1) Commuting Moded

The result which predicted the bus share using the mode built above is as follows.

The commuting model shows that the bus shareis gresatly increased from shortening of access time and
total travel time.

Therefore, the increase in a bus user is expectable with an improvement of access.

ZoneOD  BusSotpOD
2360 36-02 (Refer to Bus Stop Map)
6.63km
Moda

Time Cost Access T Share
Bus 40.70 500 5 25.3%
Motodop 33.15 3,050 8.7%
Motorbike 3182 2,188 66.0%
Cyclo 61.20 4575 0.0%
Car 26.52 7,227 0.1%

Time: Tota travel time Cost : Travel cost AccessT : Access time (bus)

ZoneOD  BusSotpOD
02-13 17-25 (Refer to Bus Stop Map)
2.2km
Modd

Time Cost Access T Share
Bus 17.22 500 5 1.5%
Motodop 11.00 1,012 25.0%
Motorbike 10.56 726 49.1%
Cyclo 20.31 1,518 1.4%
Car 8.80 2,398 23.0%
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ZoneOD  BusSotpOD
18- 32 44,53 (Refer to Bus Stop Map)
2.67Km
Modd

Time Cost Access T Share
Bus 28.93 500 5 0.4%
Motodop 13.35 1,228 25.9%
Motorbike 12.81 881 58.7%
Cydo 24.65 1,842 0.7%
Car 10.68 2910 14.3%

The modal share changing the access time of a bus from 5 minutes to 15 minutes is as follows.

Modal share by access time change

Time Cost 5min 7min 10min 15min
Bus 40.70 500 25.25% 10.25% 2.19% 0.15%
Motodop 33.15 3,050 8.66% 10.39%% 11.33% 11.56%
Motorbike 3182 2,188 66.02% 79.28% 86.39% 88.20%
Cydo 61.20 4575 0.00% 0.00% 0.00% 0.00%
Car 26.52 7,227 0.06% 0.08% 0.08% 0.09%

The moda share changing a bus fare is as follows.

Modal share by bus fare change

400riel S00riel 800ri€l 1000riel
Bus 33.72% 25.25% 15.46% 10.83%
Motodop 7.68% 8.66% 9.79% 10.33%
Motorbike | 58.55% 66.02% 74.67% 78.76%
Cydo 0.00% 0.00% 0.00% 0.00%
Car 0.06% 0.06% 0.07% 0.08%

The modal share changing the increase rate of total travel time of the busis asfollows.

Moda share by bus travel time change

90% 100% 110% 150%
Bus 43.49% 25.25% 12.92% 0.55%
Motodop 6.54% 8.66% 10.08% 11.52%
Motorbike 49.92% 66.02% 76.92% 87.85%
Cydo 0.00% 0.00% 0.00% 0.00%
Car 0.05% 0.06% 0.08% 0.09%
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(2) School Model

The result which predicted the bus share using the mode built above is as follows.

The school model shows that the bus share is increased from shortening of cost.

Therefore, the increase in a bus user is expectable with cost palicies such as introduction of aschool
pass and a coupon ticket.

ZoneOD  BusSotpOD
2360 3602

6.63km

Time Cost | Access T | Modal Share
Bus 40.70 500 5 33%
Motodop 33.15 3,050 20%
Motorbike 31.82 2,188 46%
Cydo 61.20 4575 1%
Car 26.52 7,227 0%

ZoneOD  BusSotpOD
02-13 1725

2.2km
Moda
Time Expense | AccessT Share
Bus 17.22 500 5 10.4%
Motodop 11.00 1,012 33.1%
Motorbike 10.56 726 45.4%
Cydo 20.31 1,518 6.3%
Car 8.80 2,398 4.8%

ZoneOD  BusSotpOD
18- 32 4453

2.67km

Time Expense | AccessT | Moda Share
Bus 28.93 500 5 8.7%
Motodop 13.35 1,228 33.5%
Motorbike 12.81 831 48.6%
Cydlo 24.65 1,842 5.4%
Car 10.68 2,910 3.9%
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Time Cost . Modal sharg by access i me change .
S5min min 10min 15min
Bus 40.70 500 33.09% 28.40% 22.16% 14.09%
Motodop 33.15 3,050 19.86% 21.26% 23.11% 25.50%
Motorbike 3182 2,188 45.96% 49.19% 53.47% 59.01%
Cydo 61.20 4575 0.76% 0.82% 0.89% 0.98%
Car 26.52 7,227 0.32% 0.35% 0.38% 0.42%
Modal share by bus fare change
400 500 800 1000

Bus 36.71% 33.09% 27.73% 24.47%

Motodop 18.79% 19.86% 21.45% 22.42%

Motorbike 43.47% 45.96% 49.64% 51.88%

Cydo 0.72% 0.76% 0.82% 0.86%

Car 0.31% 0.32% 0.35% 0.37%

Moda share by time change
90% 100% 110% 150%

Bus 43.49% 33.09% 29.66% 18.21%

Motodop 6.54% 19.86% 20.88% 24.28%

Motorbike 49.92% 45.96% 48.32% 56.18%

Cydo 0.00% 0.76% 0.80% 0.93%

Car 0.05% 0.32% 0.34% 0.40%

(3) Business/Shopping Moded

The result which predicted the bus share using the model built above is as follows.

ZoneOD  BusSotpOD
2360 36- 02
6.63km

Time Expense | Access T | Modd Share
Bus 40.70 500 5 9.2%
Motodop 33.15 3,050 12.1%
Motorbike 3182 2,188 78.4%
Cydo 61.20 4575 0.0%
Car 26.52 7,227 0.3%
ZoneOD  BusSotpOD
02-13 1725
2.2 1.56

Time Expense | Access T | Moda Share
Bus 17.22 500 5 1.8%
Motodop 11.00 1,012 23.2%
Motorbike | 10.56 726 63.9%
Cydo 20.31 1518 1.5%
Car 8.80 2,398 9.6%
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ZoneOD  BusSotpOD
1832 44,53
2.67km
Time Expense | Access T | Modd Share
Bus 28.93 500 5 0.5%
Motodop 13.35 1,228 22.7%
Motorbike | 12.81 881 68.7%
Cycdo 24.65 1,842 0.9%
Car 10.68 2,910 7.1%
Time Cost ' Modal sharg by accessti me change _
5min 7min 10min 15min
Bus 40.70 500 9.20% 5.01% 1.94% 0.38%
Motodop 33.15 3,050 12.09% 12.65% 13.06% 13.27%
Motorbike 31.82 2,188 78.35% 81.97% 84.62% 85.96%
Cyclo 61.20 4575 0.01% 0.01% 0.01% 0.01%
Car 26.52 7,227 0.34% 0.36% 0.37% 0.37%
Modal share by bus fare change
400 500 800 1000
Bus 10.28% 9.20% 6.56% 5.20%
Motodop 11.95% 12.09% 12.45% 12.63%
Motorbike 77.42% 78.35% 80.64% 81.80%
Cycdo 0.01% 0.01% 0.01% 0.01%
Car 0.34% 0.34% 0.35% 0.36%
Moda share by time change
9% 100% 110% 150%
Bus 16.58% 9.20% 4.92% 0.35%
Motodop 11.11% 12.09% 12.67% 13.27%
Motorbike 71.99% 78.35% 82.05% 85.99%
Cycdo 0.01% 0.01% 0.01% 0.01%
Car 0.31% 0.34% 0.36% 0.37%
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A20.4.4-2 Prediction Result

The prediction result by the route of a bus experiment is as follows.

Prediction Result (Tota Trip)

Trip %
Car 214,055 6.61%
Motorbike 2,068,020 63.82%
Motodop 847,215 26.14%
Cycdo 108,084 3.34%
Bus 3,219 0.10%
total 3,240,593 100.00%
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