{(5) Parking chéracteristic

The number of trips by parking form based on the OD
smvey is given in Table 3-6. In urban area of B.S.B.
-and other areas’. ‘except B.S. B., on- StlE‘Ct charged parking
is quite dlffe;ent. 'In the- areas except B.S,B., off-street

non-charged: parking is done,

Tab!e 36 Number of Cars by District of Amvnl 'md by
Pmkmg Form ,

Uﬁit: Trip

Mid-town Areas cept
of B.S.B. r?aB SXB Pt Total
(11 zones) SoTE :
1. On-street 21,505 38.4% 17,561 12.0% 39,066  19.4%
charged ' S '
2. On-street 14,271 25.5 26,348 18,0 40,619 20.1
non-charged
3. 0ff-street 3,702 6.6 4,820 3.3 8,522 4.2
charged : -
4. Off-street 15,806 28.4 93,025 63.8 108,421 54.0
non—charged ' '
No answer. 569 1.0 4,120 . 2.8 4,683 2.4
Total 55,943 100.0 © 145,869 100.0 201,812 100.0

{6) Results of conscmusness survey on bus ut111zat10n

_ Table 3 7 shows the results of conscmusness survey
‘about the bus services to car users carrxed out at the same
with the road-side OD survey. One of the reasons why car
users do not choose bus ser,vices'i's_ that the trip b:jr'b_us
takes too much time, and_ this -."answ_er_ is given most. As
for what should be improved for bus services, "regular
operation" is required. If the above problems are settled,

~ 54% of the answers told that they would utilize buses more.



Table 3-7 Resulis of Bus Opemnon Impravement Consciousness
Survey to Car qurs

' Qpestion:. Answer
Why didn't you éhoésé bus -~ 1. Bus fare is expénsiVe 442 5F6%
services for your trip? 5y o nuch travel time 2,502 29.2.
3. Crowded . . 1,219 15.5
4..FreqUency.isfto.dense 177 9.9
5.. Operating schedule is 1,185 = 15.0
“irregular
No-answer 1,956  24.8
~ Total 7,877 100.0
What kind‘of improvement 1. Low fare _ 1;079 13.7
Sgntgs services do you 2. To'iﬁéfease'bus frequency 1,263 . 16.0
3, Gomfortable bus services 1,366 17.3
4, To kéép'a rggular operat- 1,904 24.2
ing schedule
5. To speeciﬁlp bus running 425 5.4
No answer 1,840 - 23.4
Total 7,877 100,0
Tf passengers are provid- 1. Yes 4,257 54.0
zz;:iEZSfmgf?gegozuErefer 2. No : . 2,023 25;7
bus for your irip? No answer 1,597  20.3
' ' Total 7,877 100.0

Téb_le 3-8 shows the results of conscdiousness survey

about the bus service to bus passengers.

The most reason

why bus passengers utilize buses .is that they.do not own .
The next
About 80%

Judging

their cars and 60% of answerers answered so,
.most is that they do not have drivers' licenses.
of the answerers ﬁse buses by the ab_o'.ve' reasons.
from these results and 'others made by other 'surveys, in
. the old and
That

services are said to be services for the transportation poor

Brunei, school children, low income earners,

non-owners of cars utilize buses mainly. is, bus

only. Improvement points in bus services are low fare,

comfortability and regular operation, they say.
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Table 3-8 Results of Bus Impiovement Consciousness Survey .
to Bus Passengers ' :

Question Answer
“'Why did you choose bﬁs 1. Bus fare is.cheeper than ~ 61 - 5,87
services for your trip? car B L
' o Z. Bus sérvices are better 1?2 - 16.3
than car
3. I have no car 624 59.4
. I have no:dri#ef license 183 17.4
No -answet 10 . 1.0
Total 1,050 100.0
What kind_oflimproveﬁent' 1. Low fare N 212 20.2
gﬁngus services do you 2. Toringrgése busffrequency .wslgd‘i 11.4
3. Comfortable bus services 362 34,5
4. To keep a regﬁlar operat- 285 .27.1
ing schedule
5.-Tb spéea?up bus running 57 5.4
..Néraﬁswer | 14 1.3
Total 1,050 ~100.0
If péssépgers are provid- 1. Yes 973 92.7:
zir:;EZStmgii;eioﬁuiake 2. Wo _ 62 3.9
bus more often than No answer 15 1.4
present? | Total 1,050 100.0
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3-2-2 Other Traffic :Surveys:
(1) . Survey of car travelling speed

The survey of car travelling speed was cariied out to
grasp relation between the road traffic volume' and the
travelling speed and to use it for es.tablishing.a ‘model of
traffic ~demand estimation.  Fig. 3-10 is the chart of road
congestion"seéd curve prodhced by analyzing the above

results,
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Fig. 3-10 K-V Curve Based on Survey Results
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) Bus floatiﬁg— survey

- Bus’ fioating survey was carried out .to obtain
scheduled ‘speed of public. buses under operation.  The
results are given in Table. 3- 9._ In Blunel, bus. stops are
_'ﬁot fixedi and buses_-_IStop"at any pla_ces to.get passengers

| on or off by their request. In .some cases, the bus carries
pass_engers to Kamfyd_n' where is out of the route. Such
operation system gives services like those'.of_‘__demand bus,

but gives lower ti‘avelling speed also.

The ave1age travelhng speed of ‘buses becomes lower
in the areas surroundlng B.S.B., which is correspondmg to

- the congestxon state of the roads

Table 39 Resuits of Bus Floating Survey

Number of ' . L Average Ave_rz;ige

" , s Fre s e A .
Destination Investigated quency of Dl, t.?nc 'to Time Traveling
Average Stops Destination

‘Trips Required  Speed

| ki min  kn/h
Seria - 7 12,9 . 92,5 1100 50.5
Muara ' 15 S 131 26.0 51,2 30,5
Jerudong P 12.0 125.0 42.5  35.3
Berakas 4 15.0 14,5 39.8 . 21.9

3-3 Public Buses
3-3-1 Operation

In the _objeét areas of the survey, 45 bus service companies
operate public buses on 17 routes. 73 buses are registered as public
buses, and the average number of buses owned by each company is
1!6.

The pubhc bus routes in the object areas of survey are shown
in Table 3-10 and F1g 3-12. The hlghest service is made on the
route between Seria and Kuala Belait, and 72 bus trips with average

operation interval of 23 minutes are made a day.



‘The next highest is' on the route between B.S.Begawan and

Seria, 51 bus trips a day with 26 minutes interval, and next on the

route between B S. Begawan and Berakas, 32 trips a day with 37

mmutes interval, the route between B. S Begawan and Muara, 30

rtrlps a day w1th 40 mlnutes 1nterva1 and so on. These routes from a

main ‘bus route. The total average operanon mterval m(,ludmg main

routes and branch routes in 48 mmutes.

The features of opera_tibn are given as follows.

©

Bhs_ routes are not fixed and some routes are changed by

~the request of_passerlge_rs.:. Buses stop anywhere users

want, These services are made to meet the request of
users but such irregular operation is inconvenient to those

who take routine actions,

Except some routes, no tlmes table service is given even at

‘the bus termma]s.

'Recently bus operatlon compames have talked over regular

‘time operation at the bus terminals ad3usted but accordmg

to the. present state investigation, regular operation is not

still made.

Due ' to n_b checkmg of operatmg _coﬁdition“ by the
Governm_e_nf, they start buses when the nurhber of
pasr,:ehgers reaches to the capacity on the routes where
some companies. .opérate'.buses competitively, which is the

reason of irregular operation.

However in B.S5. Begawan, Seria and Kuala Belait, bus
terminals have been adjusted and_regﬁla'r time cperation has
been trie_d.' As the result, it is reported that the number

of bus users is increasing.

In Brunei, bus routes are constructed radially among cities
and bus users move alohg the routes between B,S5.B. and

other cities. That is, passengers who are along the bus



routes use buses when they go to the urban area of B.S.B.
o to other cities only. '
Howevcr when they go to other cities over B S.B., they

seldom use busee because of httle information on bus'

routes,
transfer, which makes car ut1lizat10n increasing. (See Flg.

1ong interval of bus operations and inconvenient

3-9 Desn'ed Route of Buses)

@ The populatlon of the ob]ect areas of surveys is 186 614
and ‘that along the ‘bus routes is about 99,000, ‘then the
coverage rate ‘of . populatlonl)_ is 53% in average,- a_md
average bus utxhzatmn rate per 1,000 persons is ‘as low as

66 tripends,

Populaton. within 500 m zone
_from the bus route % 160
Total populatlon

'1): The coverge rate

Usability of bﬁses seem to depend on the operation interval of

buses and pqpalation_ rate alon‘g 'f;he bﬁsr routes.

Then the" relatlon between bus using ratio and waiting time is.
given as follows in Fig. 3-11 in. Wthh number of ‘bus ‘passenger
trlpends per populatlon by zone is on the vertical axls and’ average
waiting time ad]usted by the coverage rate of bus routes is on the
horizontal axis. Accordmg to the chart, it is found that the number

of passengers is increasing as bus services are improved.,
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3-3- = Bus Terminal Bus_ Stop

-(1)

(2}

Bus termmal

Bus termmals are. at present dxstubuted in three areas

of B.S. Begawan Seria and Kuala-Belait.

a)

b).

c)

~The bus terminal in 'B 5. BegaWan is plaeed on the

.basement of “the termmal buﬂdmg built in 1984, _a‘nd

provided w1th modern facxhtles ad]usted for 20 berths
and chairs: for passengels (See Fig. 3-13). However as
operation inf01mat10n such. as time table and bus routes:

is not - complet_e,:_these. facilities may be mconvenlent'

‘ even__if'-th'ey_are modern, -

“All the berths are used for buses going to their

destinations. Thesge berthé ér’e'.used for 215 trips, that
is, 11 trips per 1 berth in average and utilization

efficiericy is 'worse Thls is because most of bus routes

rhave a few trlps as the demand is small

The 'bus' '.term_inél ih Kuala;' Belait Was constructed
recently and is p:revidec.i ‘with ﬁloderrr facilities such as
five b'erths',' waiting room for paséengers,'tﬁe offices of
bus compa.mes, and with 'inform'c.ition’ of time tabl_es.

Total- 84 trlps are . started from five berths, and' 17

trips are made per one berth. {See Fig. 3 14)

The bus terminal of Seria _prov’ided with 12 bert.h_s and

‘waiting facilities for passengers, and offices of bus

companies is old, Time table of buses is provided, but
it is necessary to adjust it for modern bus terminal.

{See Fig. 3-15)

Bus stop

Numerous 31mple bus stops are placed along bus routes

at present. These bus stops have no bus bay, no sign as

bus stop and no informetion_- such as time table.

To deal with such a .condition, the Government is



carrying out two projects in the 1979 - 1984 Fi\_re—Year
Plan. |

a) Bus stop. construction in Brunei District.

b) Bus stop con:struc'tion in Kuala B__eiait

a) Thxs pro;ect is . performed to 1mp10ve main bus stops
'aiong Jln.” Tutong in Brunei District, and each bus stop
will be prowded. with bus bay and pldtform and_shown
Cin  Fig. 3-16, Total 15 bus st'oijs 'ar'-e now under
'constrﬁétidn. After completxon, operatlon selvmes for
.passengers will be 1mproved and at ‘the same time effect

to the ‘other traffic flow due to bus stopping at the bus.
stop-wﬂl be decreased These 1mproved bus stops are

"rexpected to be used effectlvely

b) In th1s pro]ect, bus stops of the bus route between
o Kuala Belalt and Seria are 1mproved. Thesa bus stops
were. mobzle and s1mple platform type stops without bus
bay, _then_lt is desired to: prov1de_ effective bus: stops

which will be provided in the project a),

 Fig. 3~ lzlshov:vs 'the places 'where-bus.es étbp for passengers
based on the bus floatmg survey. Some of bus routes are changed
by the request of passengers,. but most bus stops are used as
scheduled. When the number of bus passengers is increased,

improved bus stops will be required.

-G8 —



Iig. 3-13 B.S.B. Bus
Terminal

Fig. 3-14  Kuala Belait !
Bus Terminal |

Fig. 3-15 Seria Bus
Terminal
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~ 3-3-3  Present State of Bus Service Companies

_ Iﬁ th’e 'su'r\fey to bus service buéinesses', 13 (29%): cut of 45
service compames a‘sked answexed to questmns. :'(Sée Table 3- 1'1)

Accordmg to the table, one service company owns avezage 3.6 buses.

Comparmg this with total average flgures of 1.6, the above 13
companies have bushmess scale tw:ce or more as much as of the total
average one. As a whole,- when adding small bu_.,messes,: man_agement
level will be lowered. Fuzthermore, most of bus. sefvice "buSihes‘ses
operate multlmanagement not onl}r bus services, then 1t 1s dlfﬁcult to
separate_pure-ma_nagement index. Therefore_ ma_nagement cost may be

summéd up’ too small and e':'a;rning' rate is considered to be lower.
The res ults of the survey are. a's_ folloWs.

The numbe1 of staff of a company is 10.6 and out of them, 1. 6
pe.rsor_as belongs to the head office and 3.6 persons are engaged in

driving.

The aVerage operation a day is 12.2 trips, total average
traveﬂing Jlength is 284.2 miles and 312 _pers_ohs are carried. That is,

1 trip takes 23,3 miles and carries 25.6 persons.

) The: average income is 14,441 B$/month and earning rate is 149%.
The reason such a high' income is obtained is thought that' the
" minimum " services will be made and expendlture will be small to cover

the ‘small demand.
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3-4 School Bus
The Edumtlonal T:ansport Dcpartmeut of Blunea opentcs qchoo]
bus for attending ‘school of pubhc school students (From Malay school

to Juntor/ Senior college) .

The numbe1 of contract school buses - by d1stllct in the ob1ect
areas is 64 in Brunei Muara c_:hstnct 6 in Kuala Belalt dlstnct and 32

in Tutong. distr_ict, tbtal 1.[_)2'.

The number of buses owned by the Government 1s 20, 19,6% of
the total number, and these 20 buses are ope1ated in ‘Brunei Muara

district. 19 out of 20 are mini-bus whlch-have 25 seats or less.

_ 82 ‘school buses are owned by -private . bus companies  and
'opera’ted under lease contract., 22 out of them are mini 'bus'es. having
25 seats or less, (See Table 3-12)

Table 3-12 Number of School Buses by District

(year: 1983)

No, of ‘No. of

Name of Dlstrl?t Government Buses Private Bﬁses Total .
Brunei Muara 20 (19) 44 (12) . 64 (31)
Kuala Belait. - . 6 ( -y 6 «( 6)
Tutong - - 32 (100 32 (10

Total 20 1) L 82 (22) 102 (41)

Source: School Bus Opetation Table in 1983, Educational
Transport Department

1): Number of registered mini buses are shown in ( ).

102 school buses are in service for students 11v1ng in the areas 3
miles far or more ‘from schools for 28 schools in three dlStllCtB in the
morning and. partlaﬂy in the afternoon in two return trlps The total
number of 28 schools is 17,174 and 32, 6% 5,595 out of them use

school buses,

To these students, 102 buses make 370 trips a“da'y,_ a.nd} the
total bus capacity is 13,038. While students make 11,190 trips, then



average occupancy is 85.8% and average number -of passenger per one
bus is 30, However wheén consuiermg the ratio of students using
school buses including students of private schools, it is 9,3% and
'c_c_in'si:deréb}e number of students use passéﬁger cars. (See Table
3-13)

. O_I')'téble and Desire _Liné of school bus. users are .given
respectively in Table 3~14,

_ The contract fee of 'sch'o'ol buses is determined according to the
opc'rati:bn distance, transportation personnel and condition of bus
body. ' ' '

The aVerage.cc;ntraCf fee of three districts is as follows.

Average Contract Fee of School Bus in 1984

(B$ per one month)

‘District Brunei/Muara Tutong Kuala Be'lalit_ " Total

 Average fee

o oneh 43317 4,187.4 4,743.7 4,384.0

Table 3-13 School Bus Operation (in 1983)

(A} (B) (c) {C/A) {C/B) (D} . (E)

Nane of Bus Tr;ps Total Bus Total  Passengers No. of Students ~ Total Ne. of (C)/2x(E}
District 7' Capacity ° Passengers per One Bus Gccupancy in 28 School B/22D Students

: (Trips) _ (passengers) {passengers) ) ) 1) ¥9] (%}
punel 246 "8,204 7,186 29 87.6 12,129 29.6 38,367 9.4
Tuteng 104 3,892 3,370 32 86.6 3,239 52.0 7,184 27,1
Kuala 20 942 642 2 63.2 1,806 17.8 14,293 2.2
Belait . : _ .
Total 370 131,038 11,190 30 85.8 17,174 32.6 59,844, 9.3

Prepared by : Research, Evaloation and Statistics Uﬁit,

Department of Education, and Department of
Educational Transpertation
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Table 3-14 Existing Daity School Bus OD {in year 1983)

— Brunei Muara District —

{ ) 1 o, o bus through
Upper ¢ No, of bus trips
Uler ¢ Mo, of syident trips -
Kampong : . ! v
: 1 s 17 21 2 X 25 26 27 28 29 30 1l Totnl
S‘m : X - .
A 248 2 6 ? 003} 2406) 12 10(6) 6 1e(e)
13 1% Ve .Tor  TIE 7 372 . B0 T8 27 133 1158
4 M2 A0 1400 1202 12) 6. _s8(18)
T 168 (43 35 TR 1] eog -
ts % ' 12?.
2 10 12
17 57 NEF) 18%
2 b 2 1og) 2 6 26 sh)
226 1) 158 75 166 70 888 1,696
5 2 2 10
3 1% (¥ 0 8
24
25 6 ‘2 g
132 . 80 212
2 : 2 2 6
2 2 T OO 132
' 8 4 12
28 244 157 396
. 2 2
9 52 57
4 8
0 ¥ oW ‘;é
3 A L4
_ .56 56
: B & a2010) 2z 22(4) - 1600} 42Q04) 42(8)  &2(2)  26(6) - 18 ° 40 290(44)
Totat 788 128 1,068 . T04 . %92 90 - Tb%% 583 1,25 516 ¥7 1,308 7,1B§
— Tutong District —~ — Seria/Kuala Belait District —
‘Kampong Kampong .
51 52 Total C 41 42 43 Total
School School
52 a4 96 - : 2 2
= 1,666 17766 7,917 41 T % T T
52 28 1 4 - T 1k 16
95 7362 458 _ 64 36 500
- 56 52(2)  106(2) 2 2
Total 1,742  T,628 7,370 43 R SR 73
4 6 29
Tot - A 1 20
otal 50 502 ©42
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3.5 Type of Bus

119 non-government buses such as public buses and school buses
are classified according to the number of buses by type and model

and capacity as in Table 3-15.

Buses are clgssified into 13 typeé from:modeis before 1969 to
those of 1983, and their capacity is changed from 4 to 52. Therefore
‘many problems of parts supply and security of ‘adjustment workers for
periodical _adjtistment and against sudde’n.'_repair' should be settled

from now.

Model cﬁstribution of buscs is 'gfiven b'elpw.. 29.4% are buses
constructed after 1980 and 42,0% are those of 1976 - 1979, But 28.5%

~ are those made 10 years ago.

" Table 3-15 Bus Model

Typé of Model N - No. of Buses ' ‘Percentage

1980 - '84 35 29.4
1975 - '79 : 50 42,0
1970 ~ '74 1 15.1
-'6% . - 16 134
Total 119 - -~ . 100.0

The most used type is Isuzu Bus.and its structure ratio is 21.8.
Next Bedford Bus - 21.0, Tata Bus-- 11.8, Mitsubishi Bus - 11.8 and
Hino Bus - 7.6. These five types occupy 74% of the total.

When considering types_with models, some changes are found as
in Table 3-16. If the present buses will be used in the future,
models after 1980 will be main in services. These models are Isuzu,
* Nissan and .Hino.b'uses, 25.2% of the total. In._case of settling the
present problems on bus adjustment, consolidation of types is
required., Therefore, it is .'desirarlb}e to consolidate buses to the above

three types.
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© Bus Type

Rate of Model after

Total

. 1980 to the Total
.fSuiu Bus 16;32.
Nissan Bus 5.0%
‘Hino Bus 3,42
Bedford Bus 10.8%
Tata Bus - 0.8%
Toyota Bus . 0.8%
27.6%

Table 3-16 Type of Bus

N‘Ds _Of

" Percentage

Type Modél Capa'ci'ty Buses
Year Passehger . 8
1. Isuzu Bus 1980 ~ B4 28 .- 45 i 1t] 16.9
1975 - ‘79 28 - 45 5 4.2
1970 - '74 41 1 0.8
Sub-Total " 26 218
2, Bedford Bus 1980 - 'B4 4h 1 0.8
' 1975 - '79 44 13 10.9
1970 - '74 & 2 1.7
: - 169 27~ 41 g - . 1.6
. Sub-Tetal 25 21.0
3. Tata Bus 1980 - '84 52 1 0.8
1975 - '79° 52 13 10.9
© Sub-Total 14 11.8
4. Mitsubishi Bus 1975 ~ '79 20 - 47 13 10.9
1970 - '74. 18 1 0.8
Sub-Total’ ' 14 11.8°
5. Hina Bus 1980 - ‘86 45 4 3.4
1970 - 75 42 4 3.4
169 46 1 0.8
Sub-Total Q 7.6
6, Toyota Bus 1980 - 'B4& 15 1 0.8
1975~ '19 17 -2 4 3.4
1970 - 74 . 21 2 1.7
- '69 37 1 0.8
Sub~Total ~ 8 6.7
7. Nissan Bus 1980 - '84 43 - 52 A 5.0
8. layland Bus <1975 - '19 24 1 0.8
1970 = '74 24 4 1.4
‘sub-Total 5 4,2
9. Comner Bus 1970 -~ 174 11530 3 .5
= 69 13 1 0.8
‘Sub-Total 4 3.4
10. Daihatse Bus 1980 - '84 17 = 25 2 1.7
1970 - *75 42 1 0.8
Sub-Total ' 3 2.5
1. Moirris Bus - '69 30 3 2.5
12, Rover Bus 1975 - '79 4 1 0.8
13, Ford Bus - '49 14 1 0.8
Total 1i9 100.,0
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3-6 Taxi

Thie number of i‘e‘gistered taxis'in Brunei has been increased or
decreased since 1965, but from 1979 to 1983, ‘average number is 117,
However the number of taxis per 1000 persons has been lowered from
0,91 in 1966 to 0.58 in 1982, (See Table 3-17)

’I‘h1s ig thought the demand - for tax1 is decreased as private cars

are inereased,

Accordmg to the results of the survey for. tax1 busmesses, the

taxi business is a prwate one and gets low income, (See Table 3-19)

~ Present taxis are not cruising only arranged in taxi pools of
B.S,B., airport, main hotels and main towns only. Mo’reover,jradio
taxi service and’ taxi service by telephone are not prbvided. When

taxi ﬁs_ers get taxi, they must go to the taxi pool

_-T_htis, present condition of taxi services is poor and utilization
of taxi by general people is ver'y small.  Taxi fare is generally

.higher. and foreign travelers use them.

Present taxi pools, that in B.S.B. bus terminal which can
accommodate 10 taxis with parking space for 10 - 15 taxis on street,
that in Seria accommodating 23 taxis, that in Kuala Belait

accommadating 18 taxis and that in Tutong accommo_dating some atre

provided.
Fig. 3-17 Number of Fig. 3-18 Number of Taxi by
: Registered Taxi . District
in Bruneti :

Kurber of Taxi per . N Nunber of Taxi per
e Taxi 1600 Persons District ’ Taxi 1000 Persons
1965 ©95 0.90 B.r i

un
1960 93 0.91 ] Muara 62 0.59
7 o0t 0.89 )

:::3 :u& 0.7 Tutong 1t Q.55
1963 163 0.82 Betait 31 0.79
1976 106 0.8t - Temburong 5 0.88
wiw 9.7% Total 109 0.62
1972 104 074 : L
197 108 078 .
1974 162 0.68 Prepared by Land Transpor: Dcpl;;;rgnent
1975 102 0.65
1976 102 0.63
1977 197 0.6l
1978 W 0.60
1979 13 063
1980 117 063
1981 117 0.61
1982 17 0.58
1983 117
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3-7 Purking Conﬂition and Traffic Control in B.5.B. Central Area
3 7-1 Parking Condition
_a) Location and capamty of parkmg “block

Parking blocks are made up by those p10v1ded on road
side, toll open space parking lots provided on the site of off
street and toll multistory parkmg building. Each parking

cap1c1ty and location are as follows.

- Table 3-20 Parking Capacity in Central Area on B.S.B.

On Street and Off Street Hourly 1,307 lots

Season 165 lots
o : Reserved 290 lots
- Multi-storey Parkiﬁg' ~ Hourly 380 lots
' " Season _ 106 lots
Total 2,248 lots
Legend

D Parking Block

12 Block Mo,

Fig. 3-17 Location of Public Parking Space — Central Area



b) Conditlon ‘of occupants in parking area
There are 70 to 80% occupatlon rate for two maximum .

time, 9:00 a.m. to 11:00 a.m. and 2t 00 p.m. to 4:00 p.m.

There is the low occupatlon rate espec:al]y between the lunch

nmelzoopm.toloopm.'

1007

[V NV (VY VTN S SN UEVNE R SO B | | )
O "y gotwoni2t 2 3as5e6 7
Hour L

Fig..3-18 Occupancy of Parking Sapces in C.B.D.

The same result can be seen at the multi-storey parking

in C.B.D. by the every fifteen minute survey.

Number of Parking Vehicles

Hour

Fig. 3-19 Number of Vehlcies Pa:ked at the Multi-Storey
Parkmg (hourly)



¢} Parking purpose

' The sampling results by interviewing are, 40% or. just
less - business purpose 30% or just more for shopping and
_the others of 30%, Conmdermg the situation or condition of

the parkmg area, the usage purpose should be more clear

and accurate .

10 .20 30 40 50. 60 -70° 80 90 -100%

.Aréa | - l il Ll A - |
‘Business Area: : 246
:Shqpping Arca EQﬁEIIiBﬁ: 32.8
:In£ermediary Area | ‘365. . 26.8

.TOtal | ﬁ?gtzirzgc; EZI:EE . .Others @3

Fig. 3-20 Distribution of Parkmg Purpose Sampled by~

Interviewing

Corresponded

A :

rea _ Block No.

Business Area 257,12,13
_ 14,15,16,17

Shopping Area 3,4,5,6,8,

9,10,11,19,

20,21,22,23

Intermediary Area 1,18,24,25,

26,27

d) Ambulation distance to destination

Almost 55% of drivers reach his or her destinations

within five minutes on foot, and around 80% of them reach in

P 85_



ten minutes'. But there are few drivers who walk more than

thirty minutes, which is only around 1%.

" The result shows that the c,‘nm ter '\mbulatlon distance is

notlceable in the business ar e'vs than the shopping areas.

0 20 30 40 &0 60 ?[0 810 90 100 %

Area : L L { ] L. L
Businicss Area : =768 %
Shopping Area ' 7368 = 328 .

Intermediary Area E

T, i il 13

. e Wi thin
! 0213
Total L S8 0 min 22 30 min”

[

QOver 30 min

Fig. 3-21 Distance from Parking to Destination Sampled
by Inte_rviewing _

e} Poinis of parking condition

The-.oqcupah'cy of parkin’g*spaces in the c'entrlal area on
B,S.B. is ‘80% in peak hour and in the central business
afea, it is 90% all day lc:m'g... Then, double i)arking‘ on
streets due to the full parking of parking lots is seen,
especially in Jln. Sultan (Block No, 6), Jln. McAuthur
(Block No. 5, 10) and Jin, Chevalier (Block No. 3), which
disturbs road traffic. On the northern aspect road in Tin.
Kianggeh, many vehicles are parking inspi.te. of no parking
space. The location of parkings blocks are shown in Fig.
3-17,

f) Improvement plans Being carried out

The Brunei Government and B.S.B. Municipality are



_'carrymg out improvement plans of parking fac1l1t1es for the
future. ' '

@ Multistory pa’rk'i.ng building in front of existing one
~ Construction of new parking building with almost the
same Scéle__is' planned adjacént to the north side of the

existing multistory parking buildin g.

@ _Opeﬁ_space parking lots on the river side of Jin.
Pretty . 7 '

The rlver on the east 51de of the No. 24 Parkmg Lot of
the river side in Jln. Pretty is scheduled to be filled in
to construct ‘open  parking lot with parking capacity of

about 200 cars.

'After 1mp10vement and  new constructlon of parkmg
lots, the parkmg capacity of pubhc parking lots in central
area is estimated to be 1ncreased to about 700 in the near

future. _

3-7-2 Traffic Control

As the main' .tra'ffic éont.rol means in the central aréas, linked
lmear system of traffic. 51gnals will be prowded from 1985. One-way
system in Jln.. Lintang. and Jin. Slmpang and no. right turn system
from Jin. 'Sto_ﬁey at the crossing in front of Hotel Ang's are taken as

other traffic control means.

_Th'e outline of the linked linear system of traffic signals to be

established is given ':below ‘

17 intersections with traffic signals provided on the central areas
are divided into 4 sub-areas, and signals are operated at the interval
-of 90 - 120 seconds acco.rding to the day of the week and time zone
systematically to prevent lowerness of traffic capacity by continuous

intersections.

The 4 gub-areas are as follows.

Sub*area 01 Intersection No, 1 - No. 5



15

11 - NOl

Intersection No. 6 - No. 8

'Intersection No.

Sub-area (_)2

Sub-area (3.

17

16 - No._

No.

S'ubf-.arie'a 04 Intersection No, 9 ~

No. 10

_érea is given in Fig, 3-22

- Each sub

Rirn e e Y

area 02

/{ Sub-

Fig. 3-22 Linked Linear System of Traffic Signal in B.S.B.
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3-8 Evaluation of Present Traffic Network
3.8-1 Problems of -P.re-.sent Rdad .Netwoi'k.

Two . main problems are found in ‘the présent roéd nétv;f'o.rk -_Oné
of the problems is the trafflc jam at the entrances of urban .area of
B.S.B. in peak: hours of morning, noon and evemng. espec1a11y in
thejmorning peak hour._ The . other is the - road Whlch is not
correspondmg to the expansion of urban cities, that is. non-ad]usted
_pedestrlan roads along the arterial road and non ad]usted pedestrlal

crossmg at-the 1ntersect10ns.

a)r Trafflc jam at the entrdnce of urban area of B S. B

The present traffm flow to the center of urban is
‘through the five rdd1al 1oads of Jln. Gadong, Jln. Tutong,.
JIn, Berakas (thls road is ]omted to Jin. Gadong to become
Jin. Kumbang Pasang) and Jin. Res1dency. In peak hours,
these roads are all crowded with cars and long trafflc jam
line :'of" veh}cles : to “fh'e suburbs " appear. = - Excessive

_-concentratlon of cars 10 the urban -and radial road S‘ystem.
are the cause_s of the t_rafflc__. jam.  As 1mprovement measures,
cifispersion of urban function in the suburbs and construction

" of -ring' roads connéc;ting- ‘_radi_al " roads  mutually  are-
considered. As fo'r.thes‘.ér measures, the Brunei Government
is _prorno't:ing at present, The. foliowings are the road
(:'ons_trﬁé{i:on‘ prbjecté "mcluding c.onstruction of ring roads.

. with the completion schedule by 1990.

Fxg 3-23 Traffic Jam at the Entrance
of Urban in Peak Hour
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Table 3-21. Roads Under Construction

LENGTH

DESCRIPLION '(;ﬁnns) Eﬁﬂiiﬁéin REMARKS
1 MUARA/JERUDONG COASTAL ROAD 19.5  COMPLETED  Single Carviagevay
. ' : vith provision for
Future Dnuble
o . Carriageway.
2 JERUDONG/TUTONG COASTAL ROAD - 18,0 Sep, 1985 - do -
' 3 SERIA BYPASS 17.0  End of 1986
4 SUNGAL TUJON ROAD 7.0 - End of 1986
5 TUNGKU LINK ROAD 6.0 End of 1985 |
6 MAJOR ARTERIAL'ROAD PHASE I 5,2 - Barly 1986  Dual Carriageway
7 MAJOR ARTE_IR_IAI:. ROAD PHASE T1 2.3 End of:1988 Dual Carrlageway
8 . SUBOK/MANGGIS LINK 4,5 End of 1985
9 BERAKAS LINK 2.6 End of 1986
10 SG. KEDAYAN RADIAL ROAD ' 3.1 End of 1987
11 KIARONG LINK 2.3  End of 1987 .
12 BERAKAS/KEBANGSAAN/SUBOK LINK 5.1 - Feasibility study
- o : in Progress
13 LIMAU MANIS/LUMAPAS ROAD 9.0 End of 1985
14 RAMUI/MERTMBUN, ROAD 4.0  Fnd of 1986
15 TANJONG MAYA ROAD . 5.0 End of 1985
b) Non- ad]usted condition of’ pedestrlan road

Though the movement of people along the roads with
the expansxon of land use plan as urban a.rea, rural type
roads are’ st111_ remained, - That_'i_s, roadways ‘have no
pedestrian roads and have only .greenﬁ-'b_el_t for iand_scape or
road sh_ouldefré for road protection. For ins_tahcé, ‘the road
between '.Jln. Sekdlah intersection and interéection in front

of Istana Edinburgh of Jln. Kumbang Pesang is an example,

When constructing sideways, it is desirable to construct
pedestrian roads and to plant street trees to give shadows to

pedestrians.

The intersection in front of the hosi)itai of JIn. Totung
an_d that of Jln. Gadong and Jln, K'urhba'ng Pasang have no
pedestrians' crossing, which prevenfs' use of the crossings.
These crossings are required to have signals or to reform
traffic signal phase in due consideration of convenience of

pedestrians.

— 92 —_



3-8-2 Fvaluation of the present public transport s.ystem

" Public bus

“The present ratm of the number of bus passengers to that of
total’ passengers occuples only ':’»‘;L due to such a low servu:e 1evel as
- shown below :_' ' ‘ S
a) Only a radial bus network is provided in the Brunei-Muara
-district and B.S,B. bus ‘which accompamed by a large population
and a masswe movement of passengers.‘ Th}s is not satxsfactory
for a vamous travel desire’ and transit passengers. ' '
b) It is not desn‘able for regular- passengers to travel by bus,
because no fixed bus operation is prov1ded
c) Total average operation interval of bus departure is as long
as 48 minutes which shows a long service level
d) Such informations as operating time table, route map and bus
fare, are not available not only even in ‘B.S.B, bus terminal but
also at bus stops. | . : |
e) Bus stops are not suffi(':ient]y. improved,
f) The present  situation that obsolete buses  without
air—conditi_oner -are .operat'ing constitues a - problem  of
uhsatisfacfory bus service for_passengers. o
| ~g) The fype, model and capacity of buses are different. So that
is becoming extremely difficﬁlt to repair and _maint_ain the buses.
h) __Tlhe'se are a _lot' of small bus business companies so that is

diffimﬂt to operate bus on schedule.

To cope with the above problems, the fo]lowmg improvement
are deemed necessary. '
a) - Re*routm_g of the present bus network
b) *Increasing 'lof'b'us Qpefating frequency .
<) Improw)ément of bus 'ferminals and bus stops
d) Implovement and standarchzatmn of bus type
e) Estabhshment of bus operatmg and management system as well.

as the maintenance facilities.



Schocel bus

The following problems are acute in the present school bus
opcration., _

a) Out of the total, only 10% of studeﬁts are enjoying the school
bus service. The ﬁajority of ﬂlem_ obliged to use t.heir family
cars. _
b) The school bus operation seemed to be uneconomy due to its
limited operating hours.
c) Sl:mrta'ge of school bus parlﬂng space in the B.S.B., town

center would accelerate the traffic congestion more.

To cope with the above problems, the following improvements
are deemed necessar}r.. '
a) Conversion of school bus to-public bus
b} Increasing of bus operating f.réquency
c) Imprc;vement of bus stops

d) Introduction of season tickets for students

Taxi

The following problems are acute in the present taxi
business. '

a) It is inconvenient for passengers to walk up to a small
number of taxi pools.' '
b) It is inconvenient for passengers to call a taxi because a
telephone calling system is not available.
¢) A fare meter is not equipped with a taxi so that the fare is
not reliable,
d) Positive investment to improve the existing taxi service cannot
be expected in taxi business now, because most of taxi business

companies are small and thereby lending to low profitability.

To cope with the above problems, the following improvements
are deemed necessary.
a) Improvement of taxi stations
b) Introduction of a telephone calling system and radio tfaxi
services |

¢} Incentive for improvement, etc.
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CHAPTER 4 F_ORECASTS OF SOCIO-ECONOMIC ACTIVITIES

4-1 'Lan‘d:Use in:Maior Popuiufad Aroas -

7 5 ma]ol populated areas were focussed on in considering the land
use. Thesge- compnses Bandar Seri Begawan (B.S.B.) and its 5
env1rons, Muara, Tutong, Kuala Belait {KB) and Serla. The Iand use
would have to be dealt with populatlon increase and expansmn of
economic actw1tles into the ne1ghbourmg areas. The Town and
'_ Countzy Plannmg Department has the town plann:ng which only give _
-physmal patterns of the internal structures, not to serve as a basis
for .;.tatutmy.1nterpretat10ns. Few target years h_ave been fixed for

~ these, but some are already in implementation.

4-1-4 B.S.B. and its Environs

Large resettlement sites have been in preparatlon recently in the
northeln part of B.S. B., for removmg 1e51dents from Kampong Ayer
as weil aé for Suburban centers., Governmental departments and the
-related agencies are apt to dlsperse u}.ban functlons to the provmces
5 to 7 km far from the town center of B.S. B , going to be d1sposed-
to contmual planmng (See Flg 4-1) |

7 Th¢ _:disper'se'réséttlemeﬁt s'c':hemés:as mentioned above have been
prepared.n_o._t iny for office spaces but for residential areas. . It can
be said 'that _:"ho'me to “office in a short distance" system would be
attained. by thése. . Such ldeas have been apphed already in and
around B.S. B; New Ofﬁce Zones for. the Goveznment at’ Old Berakas
Airport and around the area of the Police Headquarters, and at Police

Training Center in the eastern region,

Industrial areas are propos_ed at the west of _I_ﬁtei‘national A_i.r_p'ort
and around Jalan Cadong & km (3.73 miles), However, these are not
for the heavy 'ind:u,st_r-y but for. light industries such as car-repair
workshop and. vehicle dealers, under the prohibition of heavy

industries inside the radius of about 10 miles from the Airport.-



4-1-2 Muara

The ohly port_fétcilities for external trade exi'si in Muara where
the town is located in narrvow aﬁd long area. along Jalan 'M\iara and
~Jalan’ Sei‘as_a. As 1t is the base point for the impor ts, some industrial
develdﬁrﬁen_t have, been proposed includmg a -car 'assembhng
'maﬁufééfufer.. Two small~scale resldenhal areas have been prepared
for future pOpulatzon mcrease, one will be the ]mear pattern in
wést ~east at _the east end wn_th Sou_t_h_ Chlna Sea, another w111 be

aroitnd a fire-station,

4-1-3  Tutong

The government and 'municipal offices are located. at west-east -
side, and residential areas extend along Jalan Inche Awang near the
Sungai Tutong.  In this nairfow and long township, the northern part.
is formed by hillocky area which. contams a school and a mosque but
ma.mlyr w1th Flelds and forests. The planned <coastal road will pass .
: through thls hlllocky area, Wh]Ch is now under constructlon. Both.
sides of thlS road would be utilized for large scale residential areas,

government use, educational mstltutlons and open spaces. _

 4-1-4 Kuala Belait
The town centéer of KB is si_fﬁaf'ed between South China Sea .and o
the estuary of Belait river, :..?:.haped in delta line. Town areas have
been’ developed next to the town. center, west—east 1.5 km (0.9 rmles) N
and north-south 1.5 km, approxzma’cely in the shape of quadrate. At
both sides of Jalan Seria, the urban ‘areas extend as far as Seria in

the distance of 4 km (2.5 miles).

A large-scale resetflement scheme has been pianned' m the
sout.hern part. Between the boundary of KB and Seria, it ﬁi’il" cover
an area’ of 4 km west-east and 1 km - noz‘th—south " In- this ‘area; no
big construction work will be required’ since it is the flat' land only.
surrounded by low woods. Close to the south end of the town
boundary, government offices ‘and an industrial site ‘have been

proposed -to establish.
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4-1~5 = Seria

- The town area has been 'formedalong Jalan Serie,_ in narrow and
long _:éi"tn:a.tion"of-west—east.'_ The eastern part is the industrial area
for Brunel Shell Petroleum (B.S.P.) and a town center and residential
areas have been developed in the west. As it was already b'uilt -up
-'around the town center, nao scope of land use change is foreseeable.
for the moment .- Outs1de the town '1rea, a large-scale resettlement

has been proposed

4.2 Development Plans and Schemes
4-2-1 National Development _Fla.n-'

~+ The Govexnment of .'Br.un'ei has formulated the Natlonal-.
Development Plan’ (NDP) usually for a perlod of 5 years; lst NDP for
1953 - 1958 énd ‘NDP for 1962 - 1966, 3rd NDP for 1975 ~.1979 and.
4th NDP for 1980 - 1984, Prevlous NDPs were the plans of
government investment in 5 year period for prov1d1ng infrastructure,
public services and pubhc facilities, and  incentives to encourege
private sector's participation, The new NDP (5th) is now in
preparation, which is anticipated to be a compreheneive plan eovering
not only public investment but the planned development of the private
- sector: - |
_The aims and objectives of 4th NDP include the followings:

(1) Real growth of GDP:. at least 6% per annum

. (2) Increase in per cepita.income: at least 4% per annum

(3) High level of employment

(4) Economic diversification by development of agriculture and
industries other than oil/natural gas subsidiaries

(5) Acceptaple level of inflation by fiscal and mon‘etarry policies’
(6) Narrow disparity of income distribution

(7) Narrow disparity of regional development and growth

The allocation of development fund for the period from 1980 to 1984 is
- summarized in Table 4-2. Major fields of development investment are
Roa‘de, Public Buildings, Education, Government Housing and Medical/

Health.

_,_gg .



Table 4-1 Allocation of Development Funds for 4ih NDP

1980
- - Unit: B$10° .
No. Secth - TMuwount . No.  Sector T Amount
1, Agriculture . 28.2 12, Radio/TV .- 14
2, Forestry 1.5 13. Postal Services 1.8
ER Fieheries - | 7.4 14, Covernment ‘Housing 173;if
-/ Inddstrial_Estate 4.0 . 13. Medieal/Health .:_171{4.;
5. Commerce R 23.1 16. Sahitatidn . 42,3
6. Education o 198.9 17, Water Quppljes o 88.3
7. Roads 213.5 18, Public Facilities S 476
8. Civil Aviation 33,7  19: Public Buildings ' 231.0_:
9,.Marines/Ports 51.5 - 20, Towﬂ/Country_Planning' 50,0
10. Electricity 98.2 " 21. Religlous Affairs = - 37.6
11. Telecommunication 88.7 . 22, Contingency Fund . 106.8 -

Total . 1,700.0

Source: © "National ﬁeveiopﬁent ‘Plan, 1980 - 1984" | EPU.

4-2~2 Significant De\}elopment Projects/ PIans

A number of development prOJects have been proposed or 1mple-—
mented by various agencies in the country - of these, ‘enumerated as
the . specific. pro;yectslplans closely related: - to this Study are those
undertaken ‘by the Town and Country Plannmg Department (TCPD),
Pubhc Works Department (PWD), and the . Housing Development
Departiment (HDD)Y, Al of these 3 Departments belong to the Ministr\j
of Development.' Table 4-2 summarizes these pfbjectsl;ﬁlans‘ and their

characteristics.,
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Table 4 2 Development Pro;ects/l’l'ms

: . Responsible/ : .
Project/?}an!Scheme Inplementing Bricf Chutents . Target -Ereggnt Status
' Agency o ) . Year -
1. Bandat Seri Begaﬁgn TCPD Land se plan in and around B.S,B., - ﬁtilized(as'bﬁéid togl
_Structu:e\?lan ) _ _ as a configuration of. the varlous . in land use control.
: : project/schemes o
2. Gadong”DEVelbpﬁeht' TC?D Development control plan around . : B Urilized in.devéLOp—
. Plann;ng Schene - Jalan Gadong ~ proposed ving ment control by TCPD,
: " road junctioh (residential + S
1ndustria1 + government use)

3. Huatg Towa - . o TQPD ‘Land ‘use plan inside Muara Town - ‘Proposal

Planning Scheme ' - A(residentdal + industrial area on
) reclaimed land + harbour exten-
sion)

4, Tutong Town TCPD Land g plan 1nside Pekan Tutang - Utilized ‘as basic tool
Planning Scheme ’ ‘ ‘(residentizl + industrial E in Iand use control.

. ©© . catchment reserve +.green belt) '

5. Seria Urban Area TCED ‘Land use and strategic planning - - Utilized as basic tool

pPlanning Scheme for Seria Urban Area excéept for in land use control.
B.5.P. {vesidential + industrial)

6. Greater Kuala . TCPD Lapd uSe_plhﬁ.fbr Kuéla_Bgléit'_ . - Proposal
Belait Planning Urban Area and .the vicinity :

Scheme - ; . . (residential + industrial +
resettlement + government
housing)

7. New Government PWD Construction of office building 1984 Completed: PSC Bldg.
Offices at Old - . R for government agencles Education Bldg.
Berakas Alrport : PWD Bldg. !

o Under construction:
Others.

3. Goveruﬁent Housing o PWﬁ Provision 6E housing for government 1984 Partly completéd and
for New Offices workers (including expansion in and people is residing

future)} ) after already.

9. Gadong Industrial PWD Site prepatation for 80 commercial 1988 Ongoing for detail
Area : : enterprise units- : design

10. Inddsttial'Area PWD Site preparation for light industry/ - Planning stage
between Airport and commercial enterprise.
Rimba Resettlement
Area )

11. Labour Line.Site PWD Provision of.housihg facilities for - Planning stage

temporary (immigrant) workers

12. Kiérong Government YWD Provision of 350 housing units. 1987~ One place to be
Housing 1988 started in 1985.

13. Lambak Kiri PWD Provision of 130 housing units. 1986 Ongoing’ ‘
Resettlement Site preparation
Scheme

Remarks: PWD: Public Works Department
TCPD: Town and Country Planning Department
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| 'Tabie 42 Development Projects/Plans .

Re5p0n31blef “Target - :
Project/Plan/Scheme Implementing . firief Contenta Y _ Present Status
Agency o iear :

14, Lambak Kapan HDD/PWD  Population: 14,000 1989  Stage I 90%
Resettlement " Housing _: 2,000 units Stage 11 70%
Scheme ) : - i :

15, Rimba Resettlement HDD Pdpulation539,000 _ 1989 + Planning stage .
Scheme © " Housing i 1,300 upits 20t 3 .

B ' o o years

16. Kg. Mata-Mata PHD Total area: 112 acres + 46 1984 + Phése I:+ Completed
Resettlement R acres for future 2 or 3 gxrension:

Scheme Housing @ 172 unlts + 156 - years Site preparat ion
units for future

17, Bukit Beruang HDD ' Population: 4,000 - 9,000 1989 Tender
Resectlement Housing: : 500 - 1,500 units
Scheme, Tutong ) i

18. Kg. Pandan HDD Population: ‘9,000 1989 + Plaﬁniug stage
Resettlement Housing t 1,500 units Z2or 3 - :
Schéme, KB - ‘years

19. Sungai Liang HDD POpula?idﬁ: 9,000 : _ 1989 +  FPlanning stage
Resgttlement Housi-x 1,500 units 2 or 3
Scheme, Belait _ B years

20. Lorong Tengah HDD Population: 6,000 1989 - Tendetr

‘Resettlement . Housing ' : 1,200 units :
Scheme, Sexia - . ' :

21. Kg. s'er'as_a “ PWD Total area: 72 acres 1984 compléted except for a
Resettlement Housing & 70 units mosque ‘and shophouses
Scheme, Muara o

22. Kg. Rataile “HDD Population: 1,200 - 2,400 1989 + Planning stage
Resettlement Housing - ¢ 200 - 400 units 20t 3 ' . .
Scheme, ' o years
Temburang

Remavks: PWD: -Public Works Department

HDD* Housing Development Department {formerly Resettlement Dept.) -

=102~



Most of the planning schemes by the TCPD have been: utilized as
" basic tools in land use control in urban areas. Formulated planning
. schemes are those for B.S.B., Muara, Tutong, KB and Serla- in the
form of maps upon which the respectlve land use purposes are
indicated in colotir. ’I‘arget years are usually ot fixed. B S.B.
Structure plan has the comprehenswe features, consohdatmg all the
ongomg deve]opment m “and around B,S.B. (Refer to Fig, 4- 2)
Gadong' Development P}anmng Scheme’ has been utlhzed in actuahty
for the development control by the TCPD '

‘Besides' i‘oad construction, civil \vorks such as public buil'd'ings '
and pﬁlﬂic facilities are entrusted to the PWD_'fro'm' detail &eéign‘ fo
engineer'i_hg. The other - g_dve_rnment_ departments. requ_._est. sfruc_tufe _
pro_Vision'-'eﬁd ‘pass them the, necessary funds -to: the PWD. New
Government foi:ces:_at Old Berakas Airport, and goverﬁment housing
inside a:nd 'oﬁti'si'de. ‘B.5.B. Have been completed along this procedure.
- The. PWD also prov1des c1v1l ‘works - for mdustrlal and resettlement

51tes

" The HDD”. has carried eut the planning _an_d ix_nplementation- of
large-scale 'housi'ng d'evelopment ~all. over the country. ' .Sever'al
resettlement ‘schemes have been estabhshed with 1989 as the general
target’ year of completlon The pllot site 1s Lambak Kanar, located at
about 10 km (6 miles) north from the town ce_nter ‘of B.S.B.
According to the project plan, over 14,000 persons will reside in
2,000 ‘housing units. - Actual civil works have been undertaken by the
PWD with .fhe HDD‘S funds. Another big-scale housmg development'-
‘will be undertaken in Rimba whi¢h is located also 10 km far from
B.S.B. town center: however this scheme is still' at detail design
stage. - Other resettlement schemes are found'around Tutong, KB and

Seria and in Temburong.
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4-3 Demogruphy
4 3 -1 Past Trend of Populahon Gmwth

Total populatmn in Brunei grew from 83 9 X 103 1n 1960 to 136 3
% 10% in 1971, and to 192.8 x 103 in 1981 Whﬂst mld—year population
ebtlmates are avaﬂable in time series, these Census flgmes in 1960,
1971 and 1981 are the most Iehable. Recent populatlon 1ncrea5e xs.
_charactemzed by 2 dlfferent average annual growth rates; namely,
'4 5% in the period 1960 - 19?1 and 3. 5% in 1971 - 1981, Althougb_the
contmuous inflow of immigrant workers has emsted the pacé of
.populatlon growth in Brunei somewhat dropped down recently These

flgures m1ght be found in Table 4-3..

Table 4-3 Population in Bronei, 1960, 1971 and 1981

Amount © . Annual Average

Census Yea.r 'Pogulation of Growth Growth Rate (%)
1960 - 83,877 o | L
R 52,379 4.5
1971 136,256 ' :
7 56,576 E 3.5
1981 192,832 . L

Source: "Populétion Census, 1971 and 1981", EPU.

4-3-2 Distribution of Population

_ Tables 4-4 to 4~ 6 show the. basic data for populatmn distribution -
in. the whole country. In view. of - popl_ﬂa’clon concentration y -2 major .
centers have been formed in Bru_nei;_‘ ore is B+S.B. and its environs
and another is the area covering both KB and Seria. Between these
2 population centers, one sub-center is located at Tutong. Populafibn’
growth rates of Mukims .during 1971 to - 1981 suggest  that the
surrounding areas of B.S5.B. had remarkable increase. The - Mukims
such as Berakas, Gadong, Senkurong and . Mentiri/Serasa recorded
high increase rates of 6 - 8% p:er annum, while B,S.B. had only 3.0%
during that period. Brunei-Muara District and B.S.B. had the
population of 114,3 x 10%, corresponding to 59.3% of total population
in 1981. Population density was the highest in B.S.B, in the same

year, which was 3,868 persons/km?,
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Table- 44" Population by District, 1960, 1971 and 1981

S _ . © Unit: 10® Persons
District o . 1960 . Clg7l 1981

1. Bandar Seri Begawan _ 9.7 37.0 49.9
2. Brunei-Muara o S 97.8 . 35.8 64.3
3. Belait 317 42.4 '50.8
4. Tutong - 10l7 15.9 21.6
5. Temburong | . | 3.9 a 5.2 6.2
' © Total o 83.9 136.3 - 192.8
Table 4-5 Population by Mukim, 1971 and 1981
District/tukim 1971 1981  ° District/Mukim 1971 1981
Bandar Seri Begawan' : _ Tutong | 7
Bandar Seri Begawan 17,410 22,777 pekan Tutong 4,373 8,525
Kg. Ayer (A and B) '19;577:'_27,125' Keriam © - 2,612 3,348
Brunei - Muara S  Telisai N © 1,134 0 1,469
Berakas 12,321 22,757  ‘Tanjong Maya 1,443 1,480
Gadong o 4,480 . 9,926  Kindang 2,204 2,678
Kota Béfu - 4,587 6;554 : Lamuﬁin : 1,632 2,195
Lumapas = 1,800 2,286 Ukong 1,224 964
Kilanas . 3,623 5,34k Rambai - 1,246 956
Sengkurong 3,596 6,365 . Temburong - _
Péngkalan Batu 1,683 . 2,932 Labu 582 492
Menteri 2,908 Bangar 2,458 2,593
Serasa 3,714 5,259 Amo - 583 876
‘Belait ' . ' Batu Apoi 706" 1,006
Kuala Belait 14,239 19,335 ~  Bokok - 895 1,251
Seria = 20,824 23,415 ' |
Sg. Liang . 3,965 3,771
" Kuala Barai o 206 62
Labi 1,558 1,556
Bukit Sawat = 847 655
Sukang 574 639
Melilas | 170 125
Off~shore _ - 1,210
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Table 46 Population Density, 1981 '

o A 'Populatién
pistrict e L T Density
- {8q. miles) {(km*) (person/km )
1. Bandar Seri Begawan 5 12.9 3,868.4
2, Brunei~Muara 215 556.8 115.5
3.. Belait 1,052 2,724.6 | 18.6
4. Tutong - 450 1,165.4 18,5
5. Temburong - . 503 1,302.7 4.8
Total o 2,226 5,765.0  33.4

Remarks: Total sum sometimes does not comcide with the sum
of each, due to rounding. '

Source: "Populat‘.lon Census, 1971 and 1981", EPU.

4-3-3 Pbpulatio'n Projection |
For’ the purpose of pro;ectmg populahon in 1995 the following

formula was made use of‘

P_= Pyl + r)n: '
» where _
P.n.': 'Popu'_lati'on 'éf"tt_a;r n years from the base year
.PO : Population in"the base year
" : Average annual increase rate for n years

The base year was flxed at 1981 in which the latest Census . was
conducted,
To determine the value .‘t.:)f r, cdnsiﬁex-ed .\x:'ere the following:
(1)  Past trend of population grlor.wth
The descript'ion. is found in the forﬁler sub-section 4-3-1,
(2) Populatlon progectmn in 4th NDP, 1980 - 1984
Utilizing 1981 Census figutes, 4th . NDP gives the national

target of 3.5% per annum including the increase due to the
1mm1grat1on
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(3) Population projection by the EPU

Under the condition that immigrants are excluded, 5- year
1nterval populatwn up to 1996 was provided as follows°

P'roject'ed” . Average Rate ‘Average Rate -

Year. Population _for 5 years . from 1981

1981%  192.8 x10° - =

1986 2329 . 3861 3.85%
1991 2787 B T T W
199 318.4 2.70 3.40

*) Actual figure.
(4)_ Cons:deratlon of Government pohcy towards the zmmigmtlon

At the moment, huge amount of 1mm1grant workers exists in
Brunei (around 25% of total population in 1981). It is
anticipated to increase in the difficulty of obtaining ' cheap
labourer from the neighbouring countries, = Furthermore,
more  striet control on the immigration might be taken,
.dependmg upon the 1nternat10nal env1ronment.

'Considerihg all the factors hz—_ivihg influence on population
grow’fh, the average annual growth rate was aISSur.néd':.to be 3.5% for
1981 - 1990 and 3.0% for 1990 - 1995, including inflow of immigrant
workers. The total pt;pulé,tion in 1995 was thus calculated to be 304.7
x 103, Average annual growth rate from 1981 to 1995 has resulted in

3.3%. Table 4-7 shows population projection figures.

Table 4-7 Population in 1981, 1990 and 1995

'Year 1981 1990 1995

Population 192,832 262,810 304,668

Rema:ks: 1981: Actual figure.by 1981 Census
1980 and 1995: Projected values
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4-3-4 Asmgnment of the Projected - Population -t Tr affic ?’ones

Ascngnment of the pmJected populatlon in 1995 to each 1xaffic_
Zone was carried out utihzmg land use- p}annmg by ‘the TGPD and
-resettlement schemes by the HDD.. The total amount to be assigned is
111.8 'x 103 which come from the chfference between the pro;ected

'populatmn in 1995 and actual figure b\; 1981 Census,

Ma]ox features in the ass1gnment are as followrs
() 'Basmally by the increase rate in ‘each Trafﬁc Zone

In each trafflc: ‘zone - agsumed: was the annual mcrease rate
of 1.3% to 1.5% per annum as a basis’ which is lower than
the natural increase vate of total population (1,65%). from
1971 to 1981, . Natural increase in total' population from 1971
to 1981 has ‘been calculated in the snnphf:ed method as
- shown below. o .

Total . Immigrant Factor to be New Birth in

Year Population  Inflow’ = Multiplied  Immigrants
1971 136,256  1,170/2 (585) 1.0 - 585
1972 962 0.9 866
1973 | 899 0.8 719
1974 1,154 0.7 508
1975 | 2,030 0.6 1,218
1976 2,370 | 0.5 1,185
1977 2379 04 952
1978 3,465 0.3 1,040
1979 4,508 0.2 902 -
1980 S 1,247 0.1 725
1981 192,832 10,247/2 (5,123) 0.0 -
Taereaser 563576 Cosoms 9,000

. Populatioﬁ increase due 'to.the it_n'migration:_ 30, 723 (m:id-ye'ar
: LT o estimation)
+ Increased population excluding immigrants: 56,576 ~30, 723 = 25 853

- Natural increase rate durinmg 1971 to 1981: (136,256-+25,853 + 9,000)/
: . . (136,256 +9,000) =1,178

(Average annual rate of natural increase: 1.65% per annum)

~108--



{2) Qonsidma’tmn of. large -scale - resettlement schemeq by the
HDD

~ Out of the planned populatiéh (55,560) to be inspired in the
7-major- sites, 90% would be attained, It is about 50 x 103
- of populatmn. '

(3 'Laying _ emphdsm ~on  the resettlement ~schemes in
Brunei-Muara District ' o o '
Due _conmderatmn was tak_éh “in'- resettlement schemes

including Lambak-Kanan.and Rimba. 17,150 to 23,620 would
~ be the newly settled populatmn. : '

- (4) Estimation of populat:on in Kampong Ayer

According to the "Kampong Ayer Master, Plan Study, 1982",
53.5% of residents in Area~A and 35.8% in Area-B. would like
- to move on land area. Assummg that -all the applicants be
able to move in 20 years since 1985, the populatlon increase
of both Areas in 1995 would be:

Area-A: 15, 9)8 x 1, 01314
Area-B: 11, 167 % 1. 0131

, in whlch :
Basic flgure of populatlon from 1981 Census
_ N_ai_:ul_'al increase rate assumed: 1.3% per annum

x (1 - 0 535!2)
(1 - 0.358/2)

14,010
10,990

~Actual assignmént was carried out in the order of Districts;
B,S.B. » Belait » Tutong + Temburong + Brunei-Muara. The

results are shown in Table 4-8, -
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" Table 4-8 Population by Traffic Zone, 1971, 1981 and 1995 -

‘Average .

e

- N 1971-1981 (%) > . 1981-1995 (%)
10- 36,987 49,902 . 3.0 _ . 63,400 - 1.7
11 2,969 - 3,560 1.3
12 - 3,831 4,590 1.3
13 4,482 | 6,160 2.3
o 6,287 14,790 6.3
15 | 5,208 | 9,300 4.3
16 e a0 =
7 15,958 14,010 0.9
20 35,804 64,329 6.0 - 117,950 4.4
T 6,554 o 9,900 3.0
22 10,786 16,960 3.3
23 | 4,563 o 6,230 2.2
24 1,400 S 21,710 8.0
25 S 3,933 | 6,700 3.9
26 5,993 : 18,280 8.3
27 : 5,344 - 7,100 2l
28 6,365 9,280 2.7
29 o 2,932 | 4,050 2.3
30 2,284 2,950 1.8
31 8,167 - 14,790 4.3
40 42,383 50,768 1.8 82,410 3.5
41 20,545 32,720 3.4
42 23,415 33,430 2.6
43 . 6,808 o 16,260 6.4
50 15,856 21,615 3.1 31,750 2.8
51 14,822 - 23,610 3.4
52 6,793 8,140 1.3
60 5,224 6,218 1.8 9,070 2.7
61 5,224 6,218 9,070 2.9
(A$Z§Zie) 136,256 192,832 1.5 304,670 3.3
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4-4 Economic Activities by Industrial Sector
4-4-1 'Agrieulture, Forestry and Fishery

_ Table 4 ~9 shows a stagnant feature of thl'-i sector since 19?4
Total percentage eontnbutmn te GDP was' less than 1.0% recenﬂy and
only Forestry recorded high 1'ates “of growth. The Government has
the plans to encourage ‘this “sector, especxally Agrxculture. Takmg

thls: development pohcy into cons1derat1c>n. it_"i's assumed that

contribution to GDP for the ‘next 13 years would be 1. 09.

Table 49 Ecoromic Activity Lovel by Sector (1/4)

(1) Gontribution to GDP

. : . . Unit: %
Sector 1974 1975 1976 1977 1978° 1979 1980 1981 1982
1.- Agriculture 1.0 1.0 0.8 0.7 0.8 0.7 0.5 = 0.5 - 0.6
and Hunting o . ) . )
2. Forestry | 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.2
and .Logging ) : )
. 3. Fishing . ° 0.2 0.2 © 0.2 0.2 S 0.1 0.1 0.1 0.1 0.1
Totel- - - -~ © 1.3 k4 -:1l.2. 1.1 L0 0.9 0.7 0.7 ° 0.9
Remarks: Ceiculation esing GDP at currvent prices
{2)  Growth
- ) lUnic: 7%
Sector 1975 1976 1977 1978 . 1979 1980 1981 _ 1982  Average
1. Agriculture s 3 g9 3,7 1.6 9.3 159 -3.4 5.3 2.6
and Hunting . -
2. Forestry . 38.7 23.3 7.5 -15.8 14.6 -9.1 58.0 15.2 14.4
and Logging
3, Fishing = 6.3 -27,5  35.1 2.0 | 5.9 202 16.7 0.0 0.2
Average Annual Growth Rate for 9 Years, 1974 ~ 1982 ) o 3.8

Remafke:. Calculatien using CPP at constant prices. 1974 value is net available.
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4-4-2 Mmmg, Quarrying and Manufacturing

In the recent decade, twice of rachal changes of oil prices took
place in 1974 and. around 19?8 which directly gave this sector
favourable effects. After 1980 it has been affected reversely leadmg
to the decrease of  the whole GDP . of Brunei. (See Table 4-10}
A]though the actlvﬁ:y level of thls sector is unpredmtable due to the.
limitation of naturai resources and internahonal mf]uence, the

percentage contrlbutmn to GDP would remain at 80 0% towards 1995,

Table 4-10 Econom;c Actmty Level by Sector {2/4)

(1) . Contribution to GDP

. . . . Unit: 4
Sector ) 1974 1975 1976 1977 1978 1919 1980 1981 1982
#,‘Mining/: - S
Quarrying B8.9 87.3 88.2 82.5 78:3 82.4 82,7 81.8 79.4
and Manu- - ) B : : ’ ) .
Facturing
5. Blectricity, . o : C .
Gas and Q.2 0.2 - 0.2 0.1 0.04 -0.03 0,04 -0.03. -0.01
Hater . . ’ : .
-6, Con:tructiou 1.3 2.0 2,1 2.1 2.2 1.8 1.6 1.5 LB

Remarks: Using GDP at current prices

(2} Growth

Unitv: %
Sector : 1975 1976: 1977 1978 1979 1980 1981 1982 Average
4. Mining/
Quarrying -1,5 - 21.8 46 3.5 2.8 -12,7 - -2.5 6.6 1.B
and Manu-
facturing
5. Electriciry, : : . :
Gag and 5.1 20.1 -38.7 -69.6 -200.0 -350,0 746 -343.8 ~220,3

Water .
6. Construction 45.9 15.0 15.1 13.9 - 13,6 48,9 -24.6 9.3 i1.0

Remarka: Using GDP at constant prices. 1974 value is not availlable,
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4~4-3  Construction -

I‘Iistor'icaﬂy "s.peaking; Construction Seetoi‘ has maintained the
.P.‘erc'enta'ge' contribution at 1,08 ~ 2.0% to total GDP but increase rate
in realz"certns' se’ve'rely altered year by year. (See’ Table 4-10) For
the future pe1 spectlve, it is important to reconsider the effects of the
Independence in" the begmmng of 1984, The implementation of
development projects will be accelerated under. the Government pohcy
and take a favourable influence ‘this sector. .Thus, 1. 8% of

contribution to GDP is tobe_rﬁainteined by this sector until 1995.

4-4-4 _C_omme‘i'ce

Table 4-11 summerizes r_the _‘ role and growth tliét.l_d of this sector
from 1974 to 1982. This sector is composed of 2 sub- ~sectors;
Wholesale Trade and Retail Trade. The former showed a remarkable
_increase in percentage contribution to GDP after the year 1977 The
growth trend also’ suggests ‘that 1977 and 1978 was. the turmng point.
Since 1979, cradual growth ' tendencies are observed 1_n__ “the - both
sub sectors, except for the decline in 1981. Ey the year 1995, the

percentage contribution of Commerce sector would reach 10,0% in total
GDP.
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Table 4-11 Economic Activity Level by Sector (3/4)

(1) Ccontribution to GOP

. Uuit; % .
Sector 1974 1975 1976 1977 1978 . 1979 1e8Q  198L 1982
7. Wholesale 0k 04 03 42 24 62 1.9 19 83
Trade ) ) . . i
8 Retall® - <y 337 1.5 L9 20, L5 10 1.z 1A
Trads : : ; : _ . )
Sub-total 2,0 2.1 1.8 6,1 8.4 1.7 8.9 9.1 9.7 -
10. Transpart. . . N
" Sstorage and 0.3 0.8 0.8 0.9 11 09 0.5 0.7 0.9

~ Communicatlon

Remarks: Using GbP é; curvent priées

(2) Growth L
! * Unitc: %

Sector . 1975 1976 1977, 1978 1979 1980 . 1981 (1982 hverage
7. Wholesale S ate 19,9 - B S.4 1.9 =200 1.7 62
Trade : . -
B Retall o4y 43 w8 50 ~6.6 151 =23 1.8 8.9
. Trade : : . . _
Average Annual Growth Rate of'Commerce for 9 years, 1974 - 1982 22.1“

RUE TfﬁhS§orﬁ ) o . . ) )
: Storage and <51 20,2 19.5 . 2.7 ~2.6 -1,8 - 14.5 2,6 15,2
Communication : :

Remarks: Using €DP at coustant prices. 1974 value is not availsble.

4-4-5 Tfansport, Storage and Communication

The production in this sector has had ‘an - almost constant
proportion to total GDP; however, annual increase rates in real terms
fluctuated heavily from 1974 to 1982. (See Table 4-11) Since the
‘same factor as in Construction sector might be exp_ec"ced, ~ the
contribution of this sector in the ‘national economy would ‘go upward

to some extent, It is assumed to rise up to 1,0% towards total GDP.

4-4-6 QOther Services

This sector includes 6 sub-sectors; namely , R.estaurant A and
Hbtels__, Banking and Finance, Insurance, Real Hstate and .Busines.s
Services, . OWnership o__f Dwellings, and Community,. _Sociai and
Personal Services, The past trend of production in this sector is
shown in Table 4-12. Any drastic change of percentage contribution
‘to GDP did not take place in the individual sub-sectors, but growth
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in real terms varied ye‘arly and by sub-sector, -In order fo reduce

the gectoral/annual variation, it is necessary to consider the total sum

of contribution of this sector. To. GDP, 7.0% of percentage

contribution might be assumed for this sector towards 1995,

‘ (15. Contribution in GDP

Table 4-12 Economic Activity Level by Sector (4/4)

. : Unit: %4
Sector 1974 1975 1976 1977 1978 1979 1980 198k 1982
"9, - Restaurant : - v e : L . .
: : .2 . . . . . .
and Hotels 0 0.4 0.3 0.3 0.4 0.3 0.2 0.2 0.3
11, Banking and : : : .
Finance - 0.5 0.8 0.7 0.9 1.0 1.2 0.7 1.9 1.3
12, Insirance 0.03  0.03 0.02 0.05 0.06 0.0 0.04 0,03  0.04
13. Real Estate ) .
and Business 0.4 0.7 0.7 0.9 1.2 0.7 0.5 0.6 6.7
_.Bervices - )
14, Ownership . ' - : o
. . 4 . . . .
of Dwellings 0.5 0.5 0 . 0.4 . 0.5 0.4 ] 2. 0.4 Q 4
15. Cdmmunity o ]
“ Soeial and ] ‘ : . o
Personal 4.4 4.6 4.3 5.2 5.6 - 4.5 4.0 4.5 5.5
Sarvices ’
Total . 6.0 7.0 6.4 6.9 88 7. 5.6 6.7 . 8.2
(2} Growth
. ) Unit: %
Sectot 1975 1976 1977 . 1978 1979 1980 1981 1982 Average
9. Restaurant . 543 - 3,3 2,9 13,9 -0.8 12,4 0.0 2.9 10.1
) and Hotels :
11. Banking and - . .
©. Finance . 68.0. . Z.f. 4= ? 6.9 . 57.4 . 27.8 ~1z.0 18.3 . 24,1
12, Tusursnce . =22,2  -14.3  200.0 5.6 0.0 105.3 -46.2 14.3  13.0
13. Real Estate ' ' . :
and Business &0, 7 26.6 Le.6 24.6 -17.%8 76.9 -36.4 5.7 15.6
16. Ounership of 8.3 9.2 7.0 59 5.6 ~-12.9 291 6.3 6.8
Dwellings .
15, Community,
Social and ) ,
Pecsonal 5.9 11.6 30.9 .8.3 0.8 41.4 -3.3 . ?.7 12.4
Sexvices
Average Annual Growth Rate for 9 Years, 1974 - 1982 13.5

Remarks: (1): Using GDP at current prices.

(2); Uusing GDP at constant prices. 1974 value is not available,

4.5 Econmic Growih and Employmént

4-—541 Forecasts of Econimic ‘Czrc.rw’th -and 'Incoine Level

The same type of Vf:ormula' as in the population

applied to real term GDP, that is:
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- - n
Gn = Go.(l + r)

Go‘nétant GDP after n years from the base. year’

G : Constant GDP. in the base year

r t Average annual growth rate of constant GDP for n
years

o

L

The 'basé year was set at 1982 which gives the latest GDP figure in
real terms. '

T towards theé year 11995 was determlned through the fol_l'o'wing'

calculatmn :

r= 5 (ri.Ci)_lGi'

P Averagé annual growth rate towards 1995 in i mdustn--

~ al sector :
C. : Percentage cont‘rlbuhon to GDP towards 1995 of i

industri al sector (as a welght)

In the previous Sectibn -4-—-4, _a}most all 'Ci '_were' alreadl'y.' fixed.
The remained fields are only 2; one is Eleéctricity, ~Gas and Water
sector and the other is ‘Bank Chafge. As shown in Tabha 4-=1{, the
 percentage contribution of Electricity, Gas and Water sector to GDP-
has decreased mto mmus since 1979; 'conseciuently, the percentage
'contr1but1on of this sector might be assumed to be 0.0 for the future.
In case of Bank Charge, there appeared always less accounts i GDP
' aggregatlon (Refer to Tables 2-3 and 2-4); the percentage contribu-~
tion was assumed to be -0.88. Enumerated below are the mdustmal

s:_ec:tor= represented by i and the fixed value of corresponding Ci'

(1) _ Industrial_Sector/Item Contribution
. L ' to GDP (Ci)

1 Agriculture, 'F'orestry and Fishery 1.0

2 Mlning/Quarrying and Manufacturing 80.0

3 Construction ' .1.8

4 Commerc,e (Wholesale and Retail Tréde) 10.0

5 Transport, Storage and Communication © 1.0

6 " Other Services (Including 6 sub-sectors). 7.0

7 Electricity, Gas and Water 0.0

8

Bank Charge : -0.8
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The fixation of values of r, was c'arried' out in 3 cases;' High,
Medium and Low. Basic principles to divide into these 3 cases were
considerations of oil price c‘hange and its influence to the other sec-
tors, This division may bejus’tified by the fact that oil sector (cor-
respondmg {=2. above) has maintained a dominant posﬂ:lon in Brunei
.economy. ‘It was assumed that productlon amount of oil and natural

gas would be constant.

High case :
The 011 prices would be at the same level as at present. Fixed
r, was: :
i
- Industrdal 5y 3 4 5 6 7. 8
Sector
ri 4.0 2.0 15,0 20.0 15.0 14,0 0.0 0.0

Medium case

‘The 011 prlces were assumed to be less 106 to the present levei
in the next 10 years. The average annual growth rate of oil
~ sector (Sector 2 below) is to be 0.9% towards. 1995, -Respective
v, were f1xed as follows:

Industrial T 4

6 - 7 8
. Sector > .
ri - 4.0 0.9 10.0 15.0 10.0 10.0 0.0 0.0
Low case

The oil prlces were assumed to be 1ess 20% to the present level
in the next 10 years, Oil sector would grow at -0.3% per annum
towards 1995, TIn this consequence, r; was assumed

Industrial = ) 2 3 4 5 6 7 8
Sector
ri 4.0 ~0.3 5.0 10.0 5.0 5.0 0.0 0.0

GDP in the year 1982 was B$3,501. X .106 at _constéht 1974 prices.
Applied r and the results of GDP projection are as shown in Table
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4-13, simultaneously iﬁdicatixlg per capita GDP ‘caleulated with the

projected population.

Table 4-13 Resulis of Projection of GDP and Per Capita GDP

Growth Rate .Préject'ed_' T Per Capita : Income Growth

Case  Applied (r). GDP in 1995 GDP in 1995 Rate, 1982-95
. ) . __.(ws106) _(BS) %)
1. High _ 5.0 ' 6,602 21,667 S 1.7
2. Medium 3.2 . 5,273 17,306 -0.1
3. Low 1.3 - 4,141 13,590 -1,9

Remarks: GDP and per Capita GDP are at constant prices Qf' 1974,

4-5-2 Employment Projection

~ From the analyéis in each ihdustrial' sector ,'if-was revealed to be
impossible to correlate the amount of employment with either produc—-_
tion level or the precentage contribution to GDP. Based on. thls fact,
.only the tota.l flgure of employment in the country was calculated m

the 51mp11f1ed steps as shown below. E

(1) Pro]ectmn of population aged 15 years and over
.The ratio 0.66 (from population projection by the EPU) was
multiplied to the proyacted populatlon in 1995.

(2) :Pro]ectlon of labour force

The ratio 0. 60 (determmed from the past trend. of

economically ‘active population, 1971 ~ 1981) was multlphed

to the projected population aged 15 years and over in 1995
(3) Pr03ection of employment. |

The . ratio 0.95 (determmed from the past treﬁd of
unemployment rate in economically active populatzon, 1971 -
1981) was multlphed to the plogected labour force in 1995, '

The results of the employment prOJectmn for the year 1995 and
the actual flgures in 1971 and 1981 are shown in Table 4-14,
Towards 1995, population increase would be 3.3% per annum, “while
the population aged 15 and over and labour force would grow at aver-
age annual growth rates of 3.8% and 3 9%, respectively. The employ-
ment growth would be 3.8% per annum from 1981 to 1995. The total
employment amount in 1995 was projected to be 114.,6 x 102, These

figures should be regarded as those mcludmg 1mm1grant workers,
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- Table 414 Employment, 1971, 1981 and 1995

Item 1971 1981k 1995wk
“Total i 162832 - ¢ 304 668
Population 136,256 | 192,832 304,668
Population . _ .

-of 15 years : ) : '
in age and 17,120 _ 118}525 N 201,080
over

.Ecohomically : : B ‘

active 41,099 70,695 - 120,648
population ' : B

Working . 405012 68,128 114,615

Population

_Re_n’i_arké{ "7'(1)":_' kg Act:ual figures in 1971 Census

(2):  **: Actual figures in 1981 Census'.
(3):_ *%%: Projected value

4;-5—3 :A'ssi'gn'm'eﬁt 'of-fhé Proj:'écted" Emoioymenf to :T?;“Ell.ffic. Zones

In Brunel, no- reliable figure of the employment volume at work-

‘_mg place base is available either in Popuiatlon Cenaus or Irom other

statistical data. For the preparatlon of the basic employment figures

in 1981, agglegatmn of the individual obtained data. were conducted,

Major data sou1 ces, obtalned information and utilization are as follows:

(1) Data from the Estabhshment Depal tment -

The number of workers and addresses of 51 government
departments and the related employees were provided. The
original excluded those of the army force, police, prison
‘and school teachers,

Out of 51 departments, 20 ‘had only national figures which
could hardly be divided for the head office and branches.
To these departments, the location  of headguarters and

~all branch offices was confirmed, and the figures were

distributed according to the resident population in each

' Trafflc Zone.

In the emploYment figure of the PWD, there were only 780
employees with the full apprehension of working places
out of 2,658 persons (in. 1981). The remainder of 1,878
was distributed to construction industries in the private
sector.

To the Electrical Depai‘tment' workers and- its related

_employees, appr’ehenslon of workmg places was made for

1,010 persons out of 1,774 in 1981 figure. 760 were
distributed to the private sector.
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(2)

(3)

- With regard to :Royal Brunei Army, 3, 691 persons in 1982
were allocated to the areas below, bas‘ed on the resident

‘population.

‘Berakas kem

- Pusat Latihan
Tentaralaut °
Tutong kem

(Berakas)
(Old Airport)
(Muara)
(Tutong) . :
J ¢ Traffic Zone

Banga1 kem (Temburong) (

- Fire services, pohce offmels and the rest (4 750 persons
in total) were also distributed.

Data from the Education Departm’ent

The present 1984 flgures of the number of school teachers
and - students were provided, prepared by ‘each Traffic
Zone.-

Data from the Labour Department

'_I‘_he. data of employees in private establishments. were
provided in the ‘form of <computerized list which was
arranged according to the places in each District.

School enrolment and number of school teacherb were estlmated :

utilizing the Census data in 1971 and 1981 as well as populatlon.

projection for the year 1995.

final results of this éstimatio’h.

Tables 4~15 and 4-16 summarize the

Table 4-15 Estimation of School Enrolement

Primafy School -

‘Secondary School Others . “Total

Year

1971 30,893 11,362 - 554 42,809
(22.7) (8.3) (0.4) (31.4)

1981 38,556 16,805 1,284 ' 56,645
(20.0) (8.7) 0.7) 7 (29.4)

1995 54,800 30,500 4,600 89,900 .
(18.0) (10.0)_ (1.3) (29.5)

Remarks: (1): Teacher training and vocational students are

included in "Others”,

(2): ( )i Percentage distribution in total p.opul.atioh
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Table 4-16 Estimation of Number of School Teachers

Year - 'Priméry- School ‘Secondary School - Others " Total
1971 1,444 ' 629 46 . 2,119
o (21.4) @381 - (2.0 (20.2)
1981 2,152 | 1,326 . 212 . 73,690
S (17.9) oan 6.1) T (15:4)
1995 . . 3,400 2,500 : 500 6,400
- (16.0) _ (12 0) (9.2) - {14.0)

Remarks: { @ Number of student pe1 one school teacher

The number of students was determined based on’ the pro;')ort.ion to
total’ popuiation'. In 1971, total num.ber'of'etudents was .31. 4° of total
_ populatlon and in 1981, 2'9"49' ThlS tendency might’ contmue and the
percentage rmght 1ower if conmdermg the future populatlon by age-
group pro;]ected by the EPU. However, in the future, a umvermty
Cowill’ be set up- and the number of school attendant w111 increase as
well as the’ school enrolment rate to the hlgher grade Qne teacher
had an average of 20.2 students in 1971 and 15.4° m-1'981 The
number of school teachers would increase to the number of students

as well as to the.totel popula_tzon.

The prOJected number of employment in 1995 was "114.6 x 103 as
mentloned in the prev1ous Sub- sectmn 4- <522, This f.lgufe would have
to be d1v1ded mto 3; namely, government offlcers, school teachers
and those in the private sector. Based on the past t.rerid of employ"
ment in the government depaltments and in private compames, ‘the
employment in- 1995 was forecasted as shown in Table 4-17, divided

into 3 categorles .

Table 4-17 Employment by Category, 1971, 1981 and 1995_

: Total ~ . Government School Private Sector
- Year Population Employment Officers  Teachers Employees
1971 136,256 40,012 13,460 2,119 24,433
(100.0) (29.4) (9.9) C(1.56) (17.9)
1981 192,832 68,128 28,036 3,690 36,402
R (100,0) . (35.3) (14.5) (1.90) (18.9)
1995 304,670 114,600 48,800 6,400 59,400
(100. 0} (37.6) (16.0) (2.10) (19.5)

Remarks: ¢ I Percent.age distribution in total population.
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In" the above, the increase’ rate of the goveznment employees was

- assumed to be h1ghe1 than in the private sector.

At the final stage, assignment of employment flgures in 1981 and
1995 to Tlafflc Zones was carried out, based on the p11nc1p1ee a8

Shovm below

(1) The present proportmn to tota] employment in  government
departments . was applied, ‘as it is, in the dlstrlbution of
government offlcers to Traffic Zones. :

(2)_The number of school teachels was asmgned to meet the
student increase, accordmg to the population increase -rate
‘ '1n each Trafflc Zone. _

(3) With regard to private sector employment, roughly Dlstru,t‘
level “data were provided (for 7 aveas; B.S. B., Brunei-
Muara, Tutong, KB, ‘Seria, Ulu Belait ‘and Tembuiong)

 Basically, these ‘-figures and ‘the proportion - were not
changed. : ‘ ;

(4) For the assxgnment to small Trafnc Zones 1n51de B.S.B. and.
Brunei-Muara District,. the progected future population was
adopted - (For Kampong Ayer-Traffic. Zone .11, 90% of the

: prOJected populatmn was used as mentmned earhe1) :

“Table 4- 18 shows the’ asmgnment results for the ' year 1981 "The
assignment of the pro;ected-empioyment for the vear 1995 is indicated
in Table _4—19._ Out of ‘the 1ncreased employment between 1981 and
1995, which is 14 6 x 103, 10 0 x 10° was aSSlgned to Brunei- ~Muara .
Dlstnct and 4 5 x. 103 to B S B. The prehmmarlly a551gned f1gures
were then revxsed .'es to governmental efﬁcers. _'Th_ e ~present
'proportlon was made use of in Traffic Zones i1, 16 and 17, But some
number was added to the flr‘;tiy asagned volume in Zones 14 and 15,
Addltmnaﬂy, as too much concentratlon had taken place in Zones 22

~ and 23, reassignment was made to Zones 25 and 26,

—122—



Table 4-18 Employment by Traffic Zohe, 1981

‘ - o _ Employment _

‘District Tratfic “gouernment School Private Total

"~ {Code No.) Zone Departments - Teachers Sector
BSL S 16,260 + 180 7,150 13,590
49 12 100 120 1,670 890
13 110 360 2,220 2,690
14. 160 90 2,940 3,190
15 130 90 2,620 2,840
16" 270 120 400 790
17 390 270 480 1,140
Sub-total (BSL) 7,4200 - 1,230 17,480 26,130
Brunei-Muara - 21 430 70 410 910
(20 and 30) = -, 6,220 260 590 7,070
23 110 190 140 440
24 1,970 80 520 2,570
25 410 210 1,210 1,830
26 300 30 790 1,120
27 210 40 170 420
28 ~ 820 110 240 1,170
29 80 50 100 230
30 100 50 70 220
31 780 100 930 1,810
Sub-total (Brunei-Muara) 11,430 1,190 5,170 117,790
Belait At 3,420 360 6,760 10,540
4o . 42 910 400 5,160 6,470
43 . 170 110 680 960
Sub-total (Belait) - 4,500 870 12,600 17,970
‘Tutong s 3,900 360 730 4,990
(50) | 52 170 180 . 240 590
Sub-total (Tutong) 4,070 540 970 5,580
Temburong 61 610 180 180 970

(60)

Total (Brunei) © 28,030 4,010 36,400 68,400

Remarks: No. of teachers is that in 1984.
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Table 4-19 Eniployment by Traffic Zone, 1_995

' . i _ ' 'Eﬁ\pl.oymeﬁt . :
District Traffic : -
(Code No.) Zone Government School Private . Total -
: Departments - Teachers Sector .
BSB S o 7,900 2000 9,000 17,100
(10) - 12 400 100 2,100 2,600
13 500 400 2,800 3,700
14 2,200 300 3,700 6,200
15 11,200 200 - 3,300 4,700
16 . 300 100 500 - 900
| 17. 400 200 600 1,200
Sub-total (BSB) - = - 12,900 1,500 22,000 36,400
Brunei-Muara 21 - 800 100 1,200 © 2,100
(20 and 30) 22 7,800 400 1,700 9,900
23 Coo200 0 2000 400 800
- 24 2,400 400 1,500 4,300
25 2,700 300 3,500 6,500
26 2,500 1300 2,300 5,100
27 400 100 500 1,000
28 © 1,400 - 4200 700 2,300
29 100 100 300 500
30 - 200 100 . 200 500
31 1;400 200 2,700 4,300
Sub-total (Brunei.—Muara)' 19,900 2,400 15,000 9-3?',-3(.30
Belait 41 - 5,900 600 . 11,000 17,500
(40) 42 ' P
o ! ;-,500 600 - 8,400 10,600
43 | 300 300 1,100 - 1,700
Sub~total (Belait) - 7,800 1,500 20,500 29,800
Tutong 51 6,800 600 1,200 8,600
(50 5 ’ ’
5 300 200 400 900
Sub-total (Tutong) 7,100 800 1,600 9,500
fgg?urong 61 1,100 200 . 300 1,600
Total (Brunei) 48,800 6,400 59,400 114,600

124 —



' 4 6 Vehicle Ownarship

The cozrelatmn between economic activity level and number of
reglstered vehlcles has been analyzed Con51der1ng heavy fluctuatmn |
of productlon figures in oil sector- affected by price variation, that “in
non-ml sector. was employed is a- basxc economic indicator. The
regmtered vehlcles was!: d1v1ded 1nto 3 passenger cars (private cars
plus taxles), goods veh1c1es and others._ After settlmg down the
relatlons}np, the production flgures in non- 011 sector derived from the

GDP pro:;ectmn were apphed in the forecastmg.

4-6-1 Basic Data
_ i The 'data‘.prtapafed,'_fqr- the projection of vehicle ownership are
summarized in Tables 4-20,- 4-21 ‘and 4-22, All ‘were applied from the

"RByrunel Statistical Yearbook!,

- Table 4¢2ﬁ Population, 19_74 — 1982

Unit: 10°

Year - 1974 1975 1976 1977 1978 1979 1980 . 1981 1982

z?P“la“ 150 9 156.2 161.6 167.2. 173.0 179.0 185.2. 192.8 200.4
100

Table' 421 Vehicle Ownesship, 1974 —~ 1982 -

Y.é.ar Number'df Registel:ed' Vehicles* ' Passenger Cars
Passenger Cars Goods Vehicles Others®* Total per 107 Persons
1974 19,744 3,504 2,119 25,367 © 130.8
1975 22,610 Ca4,h26 2,398 29,434 144.8
1976~ 25,016 4,847 2,814 32,677 154.8
1977 : 129,893 5,523 . - 3,182 38,598 178.8
1978 34,439 5,815 3,590 43,844  199.1
1979 - 37,516 6,149 3,742 47,407 209.6
1980 - 43,599 - 6,728 4,180 . 54,507 235.4
1981 . 49,193 8,420 4,434 62,047 . 255,2
1982 54,558 8,652 4,594 67,804 272.2
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Remarks: (1): #: Includes both_noﬂ-—gbvérnmeht and governwent - -
' vehicles ' _
:(2): *%; Buses, mitﬁubuses, motor cycles, scootexe, mopeds
' ~and other vehilcles.

(3)' Average anfiual increase rates, 1974 - 1982_:.; o

Number of. passenger cars | . ._.13.5{~
Number of goods vehicles : QZ,OA -
"~ Pass enger car’s per 10 persoris: 9.6%

Tablc 4-22 Economic Indlcators, }974 — 1982

Gross Domest.ic Product (B$10 ) . GDP per (,apita (B$)
Year 0il Sector = Nom-oil Sector Total Non-oil  All Sectors .
1974 2,327.3 288.9 2,616.2 1,915 _'1?,337 '
1975 - 2,292.0 - -333.6 2,625.6 2,136 © 16,809
1976 2,790.6 ©364.2 3,154.8 2,254 19,522
1977 2,918.2 580.9 3,499.1 3,474 - 120,928
1978 3,020.2 716.1 ' 3,736.3 4,139 21,597
1979  3,850.7 . 728.6 4,579.3 4,070 25,583
1980 3,361.5 §97.4 4,258.9 4,846 22,996
1981 . 2,517.7 7749 3,292.6 4,019 17,078
1982 2,684.2 16,7 3,500.9 4,075 17,470

Remarks: (1): At cons't:a_n't_:price's of 1974
© (2):  Average annual g"i"oﬁafﬁ"fétes, 1974 ~ 1982

Non-oil sector GDP : 13.9%
Non-oil sector GDP per capita: 9.9%

4-6-2 Formulization =

With the limitation of applicable data, analysis has been
conducted for the period from 1974 onward. -It was revealed that the
number ‘of ‘passeriger cars per 103 persons has a close relationship
" with' per capita GDP in non- 0il sector, while the number of goods
vehicles is connected with non-oil sector GDP, In the both, 1981 and
1982 figures were excluded in cdfrelation due to the diésociatio_n from

the principal tendencies,
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In  case of pasgsenger cars, firstly assumed was the following
formulat
NTP = a,PPNO + b
. where_ . o
NTP . Number of passenger cars per 103 persons
"PPNO: Per capita production in non-oil- sector
(Unit- B$ at constant 1974 pnces)
a and b were determmed through the regresmon, which were
a = 0,0321 b = 74,2 :
(corlelatmn coefficient: Q, 9850)
For goods vehmles, the formu1a flnally settled was
NGV = ¢,PNO'+ d
» Where- . L R .
NGV /: Number of goods vehlcles reglstered
PNO. Productm% in non-oil secior S
' (Unit: B$10 at constant 1974 prices)
¢ and 4 were then determmed as follows
c = 4,493 d'="2775.15
(correlation coefflcient. 0 9576)
4-6- 3 Forecasts of Vehlcles Ownershlp

Pro]ectlon of GDP and populatlon for the year 1995 has already
been carvied out 1_n the earlier Sub-section 4-3-3 and 4- 5-1. Amor_lg _3 -.
cas_e's_ ~of the .G']')PV projection, only - Medium case was used for.
foreéatétitlg vehicle ownership. The projectéd 1995 value of population
is 3ﬁ4.7 x_.103 and real term GDP -5,'273 x 1'()6 B$ at éohstant 197_4

©  prices.

In Medium case ix_l GDP prOJectlon, the ari'n"ual"'.a{fer'age real -
growth rate of productlon in oil sector is: assumed at 0. 90 towards
1995, The value of oil sector productmn in 1995 might. be calculated
to be B$3,016 x 108,
sector. The 1995 productlon value in non-oﬂ ‘sector was thus.
obtained to be B$2 257 x 106 at constant prices of 1974, Per cap1ta

production value was calculated by the division with the pro]ected

The remamder would be derwed from non -oil

population in the same year. Table 4-23 tabulates these basic

figures,
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Table 423  Economic Figures for the Forecasting

GhP, : Per Capita GDP. -

Pe.n:t.iculars Non-oil Sector (B$10°) " Non-oil Sector (BS$)
Actual Value " 075 -

in 1982 816.7 : _ ’ _:
Projected Value . o ' K .'40;{

in 1995 2,257 _ ; _

~ Annual Average. ' T SR p

Growth Rate, _ 8.1% _ | S A

1982 - 1995

. By applymg above fxgures. _the numbe1 of passenger cars per
102 person was calculated to be 312,25 in 1995 and number :of goods
vehicles 12.9 x 10*, Table 4-24 summamzes these results, glvmg the
number of passenger cars tlansfmmed by multlplymg with the ‘pro-

jected pop_ulatlon .

- Table 4-24 Number of Vehicles Oivned, 1982' and 1_995

- Year B Passenger Cars .Goods Vehicles Sub-total
1982 | - e een | - i
(Actual) . 54,558 | Lo 8,632 ) 63,210
1995 g6 10 Y seen "
(Projected) _9_5.,100 : o 12 ,‘900‘7 -100,_400.
Aﬁef.age. Annual 4.4 .3 1,/ R 36,‘7

Increase Rate
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CHAPTER 5 THE ALTERNATIVES

5-1 Busic Policf for Tra’nsport System
The transport strategy descrxbed here indicates how to cope w1th

increase of the tr affic demand expected in the future,

It is becommg hard m many ]arge c1ties to cope 1ncrea5e of

trafflc demands by s:imply expandmg roads._ Two directions are

 available :in- general. One is to increase the capacity of the road

rnietwork, and -a'no_tHer is to decrease the traffic’ demand of passenger

cars. -

. In the study areas, the pohcy to reducn the +ra£4’1c demand of
passenger cars. w111 also be requ1red bes1des mcrease of the capac:ty
of the: ‘road network accordmg to a rough forecast of traffic demand

- The . ma]or strategies. to aCCOmphsh these objectives

in _the future.
shown below,  Of these strategies,

and thelr effects are  as

1mp1‘ovement of road network
flow ~and 1mp__rovement- ‘of public transform system are -selected as
and the strategies to restrict

intersections and of system of traffic

elements of ‘decision of alternatives,

owing and using of cars are excluded.

g
: v - F
B g .S
& a gy
;J-,-g . hL= B 'mr-;’ .
& & iy
o v A3 w
Lo, 4 a6
£9 21 H o
EO G Hc
Ao D —t
Y@
e
' - I3 o B
* B . . E"f
Major Strateples .
Improvement of road network % H
Imprbvement of intersections * M
Improvement of system of traffic flow * M
Improvement.of publie transport system * * M
Intenszty parklng control ® L
% L

Increasmg the cost of ow1ng cars

-1/ H: assume high cost

M : assume medium cost

I, : assume low cost
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Effects of Impiovement of Public Trans port Syatcm .

According to the result of a quest:onnalre fsmvey conducted w1th'
car users, about 50% of these car'users answered. that they wxﬂ make

use of buses if bus gervices are impr oved.

Accordmg to the modal split line of peISon tr1p for buses,
however, the spht ratlo of buses is around 30% even if 1mprovemont is
made to such an extent that tra vellmg time w1th buses is equal to

that w1th cars.

The travelhng time w1th buses is “longer than that w1th ‘cars in
usual because stop time at bus stops, waltmg time and access tlme to

bus stop are included.

In order to shorten the :total travelling time to'a level that is .
equal to that with cars, therefore, suitable layout of bus stops,
increase of bus operation frequency and increase of bus speeds are

required,

Immigrants whose share in the total populatlon s about 28% at
the present time, will constltute the people who frequently use bus
services because they will be low income levels in general_ It is
said, however, that there is a trend that the ratio of immigrants to
the populatlon wﬂl decrease in the future according to the conception
of the Government, and the bus spht ratio of as much as 50% obtained

as a result of a questlonnau'e survey is not realistic.

Based on what ‘were described above, it is judged that the

maximum bus split ratio in Brunei will be around 25%.

The relation between bus split ratio and bus supply_ i éhown'

below.
X1 = a.¥ x G
b Xl :+ Travel demand of buses (Vehlcle Km)
Y : Total demand of person trlps (Person '1r1p)
a. : Bus spht rat10 .
‘b ¢ Average bus occupancy (Personlvehmle)

el

: Average bus trip length (km/vehicle)
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#ZGO.T 

Xz X Z.ID
e X2 !
T :
e
_ D :
I Xl = Xy, the average
follows. '
o = 60.7.2,D
) —‘?-.—Y—.C .
‘b

- Total number of bus operating dastance
: (Vehicle.Km)

Average operatmg hours (hr )

Average operatmg interval (mmutes)

Total extension of bus routes (Km)

bus operahng 1nterval1s expressed as

When the average operating -interval in the case where a bus

' split vatio of maximum 25% is assumed

becomes necessary to shorten the bus

preéent level.

necessary ‘that. the average operating
19 to 14 mmutes,' and when the bus . split ratio is assumed
is necessary to improve the average operating lntervalip
(See-TabkrSHI)

minutes.

‘If the bus split ratio

oppratmg interval to
is' assumed as 15 to 20%,

1ntervalis improved

Table 5-1 Trial Computatwn of Bus Split Ratio and
Operating Interval R

15 computed 11 mmutes, “and it

_ll 4 of the
it is
to around
as 10%, it

around 28

Present

Future

.-Total_aemand of -

person t?lpS 4/

(¥)—

186,954

person trip

358,000 person trip

Bus split ratio
_ (a)
Average bus oc-
cupancy  (b)
Average bus trip
length (c)
Travel &emand'bf
buses. (Xl)

Total extenSLOn
of bus ‘routes

(0)

Average operat—
ing hours (7T)

3.2%

20 person/
vehicle

29 km/
vehicle
8,700
vehicle.Km

339.5 km

10 hr.

257

25 pefson/
vehicle g/

15 km/ 1/
vehicle

53,700
vehicle.Km

" 500 km 3/

10 hr

15 A :20%

32,200v43,000
vehicle-Km

-2

107

21,500
vehicle.Km

Average operat-
ing interval (e)

47 minutes
{(100)

11 minutes

(23)

19”40'miﬁutes
(40 ~ 30)

28 minutes

(6)
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