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PREFACE

As a result of discussions between the Covernment of the Republic
of Singapore and the Goverament of Japan on the ASEAN Human Resources
Development Project which Singapore has taken-up in response to the
proposél of Japan, the Governmeat of Japan decided to conduct a Basic
Design Study on the Productivity Development Project and entrusted
the study to the Japan International Cooperation Agency (JICA). The
JICA sent to Singapore a study team headed by Mr. Eizen Irei of the
Second Economic Cooﬁeration Section, Economic Cooperation Bureau,

Ministry of Foreign.Affairs, from May 29 to June 18, 1933.

The team had discussions with the officials concerned of the
Governcent of Singapore (National Productivity Board) and conducted a
field suvvey. After the team returaed to Japan, further studies were

rade and the present veport has been prepared.

I hope that this report will serve for the developmeant of the

Project and contribute to the promotion of friendly relations between

our Iwo countries.

1 wish to express my deep appreciation to the officials concerned

of the Covernzent of the Republic of Singapore for their close cooperat-

ion extended to the team.

November 1983

Soisele

brrle——

Keisuke Arita
President

Japan International Cooperation Agency
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SUMMARY

ihe Governrent of Singapore has successfully solved its unemployment
problems and is experiencing a rapid economical growth through its indus-
frializatioﬁ policies. - In mid 1979 it has adopted a strong policy to
change its industrial structuve from a labour intensive type to a tech-

nology intensive type in order to attain an even higher economie groﬁth.

In Singapore, the human resouree is to be its only reésource, and the
government is naturally eager to emphasize its developrent and prorotion.
Particular emphasis has been placed on techaical edhcation, and advance-

rent has been made in the impréﬁeeent of techniéal skills.

The Governvent, spearheaded by the NPB (National Productivity Board), has
been proroting the “Productivity Movement' throughout the country. Through
this movement, productivity improvement techniques are to be introduced

and disseninated in such fields as Management and Supervisory Peveloproent

{45D)}, Labour Managercent Relations (LMR) and Occupational Safety and Health
(OSH).

¥hile proroting the roverent, the Goverament of Singapore has shown interest

in the postwar economic growth of Japan, especially in Japan's approach ro
P PP

productivity roverent from the huzan aspect.

At the ricde of his visit to ASEAN countvies, forzer Price Minister, Suzuki
proposed to assist the "Huzan Resource Developrent Project', and as a result
of thorough discussions between the two governczents to deternine the condi-
tions of cooperation, it has been decided to take up the “"Productivity
Peveloprent Project" as the "Human Resource Peveloprent Project" in Singapore.

It has been decided to apply Japanese technical cooperation and grant aid

to prozote the Project.

In response te this request, the Japanese Governrent, through the Japan

International Cooperation Agency, dispatched a basic design study team to

Singapore for 21 days from May 29, 1983.



This project, termed the Productivity Development Project (PDP), is being
promoted so as to make the "Productivity Movement", under the sponsorship

of the NPB more widespread and substantial from the viewpoint of human

aspects of productivity. CGrant aid and technical cooperation is being
requested from the Government of Japan. Grant aid from Japan will involve

the purchasing of equipaent and the development and procurement of traifning
materials. As for technical cooperation, it is planned that Japanese experts
will be dispatched to Singapore and that Singaporean personnel will be trained

in Japan over a period of five years from 1983 to 1987.

The major fields of activities of the project are training, resocurce centre,
planning and research, and prozotion. Technical cooperation from Japan will
cover all of these fields. Training is to be on Labour Hanagement Relations
(LIR), Management and Supervisory Development (MSD) and Occupational Safety
and Health (OSH). According to the training plan, 59,200 persons are Lo be
trained in the first five yecars and the total of trainees is expected to

reach 200,000 in fifteen years.

In order to ioplement the Project, the GCovernzeat of Songapore is planniug
to develop the organization of the NPB which is to become the core of this
movezent, and to construct a new building for its headquarters. The basic
desiga of this buildiang has been prepared as part of this Basic Design Study.
A 22 storey building is to accoznodate adeinistrative offices, a training
centre, an OSH centre, a resource centre and a parking building. The iotal

floor area is to be approximately 38,407 n?.

The proposed silte for the building faces Jalan Bukit Herah to the north and
Bukit Merah Central to the east, and has an area of approxicately 8,200 @l

The site is rectangular (approx. 140a x 602) with its langer axis in the

north-south direction. It is almost flat with no obstructions, except Lwo

trees which have to be renoved.

Electric power, telephone service, city water, storm drainage, sewerage and

gas supplies will be provided without diffuculty,



Soil condition of the site is such that the bearing stratum for the building
exists approximately 8 to 12 m below the ground surface. Piles will have to

be driven in accordance with soil investigation results.

The equiprent to be provided for this project includes equipment for training
{(rainly A/V equiprent), equiprent for the resource centre, equiprent for
occupational safety and health, equiprent related to computers, and equiprent
‘for dissemination and promotion, all of which are to mecet the objectives of

NPB activities and which are expected to be utilized very frequently.

The developrent and purchase of training materials is also planned. For all
43 training courses for which technical cooperation is being extended, texis,
ranuals, VIR, slides, etc. are to be provided as required. At the tirce of
developrent and purchase, specific execution experiences and produectivity
roverent accozplishrents which have been proven in Japan will be taken into

account instead of the cere transfer of knowledge.

The coopletion target is the end of 1985 and equiprent and traiming materials
will be furnished in two stages. All equiprent is to be iunstalled in the
building within two onrths after its cocpletion. The total overall project
cost is set at 7,902 million yen, of which 2,500 nillion yen is to be borne

by Japan and 5,402 nillion yen (5%46,569,000) is to be borne by Singapore.

The budget required for the operation and maintenance of the XPB has increased
sharply over the tast three vears (5$3.29 nillion in 1980, $$9.12 pillion in
1982 and 5$13.99 aillion in 1983). Of the S513.99 nillion ian 1933, graats

froa the governnent ave to be S$10.86 million and revenues fron courses are
to be §533.13 million.

The NPB plans to expand its organization along with the progress of the PDP.

It plans to increase its staff from 108 persons as of July 1, 1983 to 390
persons by 1987.



The project is expected to achieve the following:

°Training activities will be carried out rore swoothly and effectively

when A/V equiprent and caterials are used in classrooms,

°the improverent and enlargerent of the resource centre, through the
developrent of training materials and the collection and processing of

infornation efe. will bhe highly beneficial to PDP activities.

° Through the provision of experivent apparatus, equiprent and tools for

0OSH, practical research and training will be possible.

° By iwproving the computer systess of BPB, the training of computexr pro-
fessionals and wsers, and the effective colleétion, processing and
analysis of inforcation on training and education as well as on
nanagecent efficieney and productivity will be achieved. This is in

line with the national policy of acquiriag rore advanced technology.

?Procotion and research activities will becoee rore efficient due to the

supporf provided by the resource centre.

¢ By developreat and purchase of training raterials, and by their wtiliza-
tion, a big step will be rr:ade towards the development of training rethods

and ceans which are vost appropriate for Singapore.

As a reans of achieving its national objectives of proroting the productivity
roverent throughout the nation, the Governcent of Singapore has decided to
take up the "Productivity Developrent Project-PDP" with the assistance of
Japan. Techniques of icproving productivity, including those of Hanagerent
and Supervisory Developrent, Labor Managereat Relations and Gccupatfonal’

Safety and Health are to be introduced and disseminated under the PBP plan.

As a result of an evaluation of the effects and continuity of the irple
tion of the POP,

senta~

it has been confireed that this Project will be significantly

effective. It is significant that the Project to be ivplerented with grant



aid from the Covernment of Japan, and its early icplerentation is urgently
recomrended, The construction of the new NPB building is crucial to the

success of this project, and its completion on schedule by the end of 1985

is of vital importance.

With the special situation of Singapore taken into account, panvals will be

prepared by Singapore counterparis on the basis of the advice given by the

Japanese experts dispatched for long and short terss.

It is expected that through the srooth implerentation of this project, the
spirit of cooperation in the field of productivity will be strengthened

between Japan and Singapore as well as with other ASEAN countries.
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CHAPYER ONE INTRODUCTION

The Goverament of Singapore has been actively pursving an economic policy
of "Industrialization based on Introduction of Foreign Capital™ in an
effort to solve the problems faced regarding unemployment and international
payments. At the same time, it has been emphasizing the development of
huran resources as its sole available resource. Emphasis is also being

placed on education, eéspecially in the technical fields.

The labour force available in Singapore is spall and is estimated to be
approximately one million in total, of which four hundred thousand are
engaged in Lhe manufaciuring industry. The population increase has been
at the rare of 1;2 percent per annum. ' Under these circumstances, in order
for the country to cowmpete internationrally and to continue to achieve a
long-term econonic development in the future, Singapore will be requived
to break away from its labour-intensive industrial structure and convert

its industry to become more technology-oriented and more value adding.

As a part of measures to achieve this goal, the Governzent of Simngapore
has been promotimg the “Productivity Movement" throughout the country
with NPB (National Productivity Board) spearheading it. Under this
Movement, the technique of improving productivity is to be introduced

and disseminated in such fields as management and supervisory developaent

(}1SD) and labour management relations (IMR)Y.

Buring the course of promoting this Movement, the Covernment of Singapere
nas looked towards the amazing postwar economic growth of Japan, and in

particular, to Japan's approach to the Productivity Movement from the

human aspect.,

At the time of his visit to ASFAN countries, former Price Minister, Suzuki
proposed to assist the "Human Resource Development Project®™, and as a
result of thorough discussions between the Lwo governaents to deteraine
the conditions of coopevation, it has been decided to take up the
"Productivity Developrment Project" of the Goverament of Singapore as the
"Himan Resource Developrent Project™. 1t has been decided to apply

Japanese technical cooperation and grant aid to pronote the Project.



The Government of Japan has accordingly dispatched to Singapore in March
1983, through the Japan International Cooperation Agency, a preliminary
study team to confirm the requests for grant aids of the Singapore
Government .

Based on the result of this study, the Japan International Cooperation
Agency dispatched, for ?1 days starting May 29, 1983, a "Basic Cesign
Study Tearm" headed by Mr. Eizen Irei of Fconoric Cooperation Section of
the Economic Cooperation Bureau of the Ministry of Foreign Affairs.

The itinerary and the composition of the study feam are as shown in the

APPENDIX 2, 3.

Discussions of the Team with NPB were carried out as shown in APPENDIX 1,
and the Minutes of Discussion were confireed by both sides. The Minutes

of Piscussion are as shown in APPENDIX 4.

Further to this, a Basic Design Study Tean was dispatched frono August 25,

1983 for 10 days and the basic design was confirmed by NPB, subject to

thke approval of the Government of Singapore.

The itinerary and the cowposition of the Confivmation Tean are as shown
in APPENDIX S, 6.

This Report sumtarizes the design of the Project and its evaluation,
based on the local field surveys, results of discussions, between the

tezns and information collected in Singapore.
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CHAPTER TWO BACKGROUND OF THE PROJECT

A. GENERAL SOCIAL CONDITIONS

1. gpographica[ﬁCOnd{;ions

deation

Singapore is situated south of Peninsula Malaysia between the
latitudés of 1°9" and 1°29" north (approximately 137 Kn from

thé Equator), and between the east latitudes 103%38" and 104°6".
It consists of a main island and about 50 small islands surround-
ing it. 1t is connected with the Peninsula Malaysia by means of

a 1 K= causeway, which ruas acvoss the Johor Stirait.
Surface Area and Geographical Features

The lslanﬂ is 41.8 Kn east-west and 22.5 Kn north-south, and the

total land area is 617.9 Kn’ including surrounding islands.

Topography 1is almost flat with an average elevation of 18 a above
sea level, the highest being the Bukit Timah area which is 166 o

above sea level.
Land utilization in 198t is as shown below:

- r ra
Area 1n Kn

Total land Area (main island and ofishore islets) 617.9
Built-up area (including new industrial sites) 288.6

Farm holding arca (of licensed farms, excluding
land occupied by pure ruvbber and coconut

" plantation) ' 74.9
Cultivable wasteland . 9i.4
Forest ' 28.6
Marshland 22.4

Others {inland waters, open spaces, public gardens,
cereteries, non-built-up areas in military
establislaents, quarries, rubber and coconut
plantations) 112.0



Clinate

Because it is located immediately under the Equator and is
subjected to the Asian Seasonal Wind, it is hot and humid
throughout the yeavr. The average maximum daytime temperature

is 30.7° and the average minimuz daytime temperature 23,7°C,

The lowest teaperature recorded in the past 32 years was 19.6°C
and the highest 34.8°C. Maximwm humidity is at night, aand

reaches more than 90Z before dawn. Humidity in the afteracon
during the dry season will snorwally be ia the range of 70Z.
Throughout the year there is no clear distinction between wet

and dry seasons, however, therc are two seasons called north-
castern monsoon season between November to March and southeastern
monsoon season between May and September. Rainfall is more during
the northeastern wmonsoon season. The average annuval rainfall is
2,388.7 rm. The waximum annual rainfall is recorded at 3,452.4
and the ninimuem at 1,563.4 em.  The special f[eatures of the south-
east wonsoon season is that there are thunder storms called
Sweratras acconpanied by strong winds.

(Refer to SUPPLEMENIS | to 7 for cliwmatic data)

7. Social Conditions

a.

Population

The population of Singapore as of June 30, 1981 was 2,443,302
{Male: 1,236,267, Ferale: 1,207,035), an increase of 29,400

{1.2%) fron the previous year.

Rate of population increase was about 25Z from 1962 to 1966,

but as vesult of the positive implementation of fanily planning
by the Govern=ent, the rate has dropped to the level of 1.7%
after 1369, and has been 1.2% since 1977. Composition of the
population by ethnic growp is Chinese, Malay, Indians and others.
In 1981, population figures were Chinese 1,876,900, Malay 357,000
Indians 165,500 and others 52,900. The percentage of respective

b

groups in the eatire population are, 76.8%2 Chinese, 14.6% Malay,



6.4Z Indians and 2.2% others.
(Refer to SUPPLEMENT 8 Population Distribution and SUPPLEMENT 9
Population by Ape and Sex in 1982)

Languages, Liieracy Rate
The four, official languages are English, Malay, Chinese and Tanil.

Governmental and business transaction, are normally conducted in
English. Bilingualism, i.e., English with Chinese, Malay or

Tamii, is being promoted.

Of the populatﬁon of people older than 10 years 1,996,378 as of
§980, 84Z can read and write, the literacy by sex being 92Z for
pales and 76% for females, of the 84% of literacy population,

approximately 62% can read and write in one language only,
Those who can read and write in more than two official languages

account for 37,52 of the entire population, of which 60.1% under-

stand Eﬁglish and Chinese, while 30Z understand English and Malay.

10



8.

1.

RELATED SOCIAL CONDITIONS

Economy

a.

Outlaok

The basis of the Singaporean cconomy was established by the
British East India Cowspany in 1819, main functions of which
were that of sopall scale port and harbour facilities. Toward
the end of 19th Century and the beginning of 20th Ceatury, it
started to flourish as an international traasshipping point of
tin and rubber products, and as the largest international re-
laying center for the trade between the Fast and the West after

the openiug of Suez Canal.

In June 1959, Singapore was granted internal self-government with

the exception of military and diplomatic powvers.

Populaticon increase in Singapore was large, beconing 1,579,000
in 1959 when it became independent from 938,000 in 1947. Unes-
ployment rate at that tice was 13%, and the deficit in inter-

national payments increased and inflation worsened.

Voder these circuwastances, the Governzent established an econonic
policy based on the industrialization, and prozoted "the first
and second {19690 ~ 1970) Development Plans® and enacted the
Industry Establishuent Law and Econonic Expansion Incentive Act,
setting out a positive foreiga capital introduction policy. The
Econonic Developnent Board {EDB) and the Jurong Towm Corporation

woere established consequently as promotion organizations.

In August, 1965 Singapore separated fron the Malaysia Federation
and to further prooote its economie developoent, and icprove its
international payment position, introduced export industries,
fostered its international finance rarket and proaxoted marine
transportation and tourisa in its industrialization policy based

on the introduction of foreign capital. As a result, it attained

a per capita incoue of $%4,547 (US32,218 at the conversion rate

11



of'S$2.0SIUS$1), which is next highest to Japan fn Asfa. The
problem of unemplojment'was resolved in the 1960's, and in che
1970's Singapore was compelled to import many unskilled

" labourers from neighboring countries, as a result of the imple-
~meatation of'its'Family‘Planning Programme. From the outlook
that neighboring countries which have abundant unskilled laborers
will be in a better position than with Siangapore, in the case of
labour-intensive industries, Singapore has adopted the policy of
éonveriing its domestic industries to more capital-intensive,
more technology—intensive and more export-oriented industries

from those of its former labour-intensive industries.

As a matter of course, for Singapore with scarce natural
resources, the basis of its economic policy was té attain and
maintain high levels of growth, feQuiring industrialization
with high technology levels and high value added character-

istics.

In spite of the effect of the so-called oil crisis of 1973,
Singapore had attained the gross economic growth rate of 6.87
(Japan -1.2Z) in 1974, 4.1Z {(Japan 2.4Z) in 1975 and 77

(Japan 5.3%Z) in 1976. This trend continued on to 1977 and 1978
when it attained 7.8% (Japan 5.3%Z) and 8.6Z (Japan 5.0%Z) re-
spectively, in spite of the worldwide trend of stagnation in
econony, and the rise of trade:protectionism. Gross domestic
product growth rate reached 9.3Z (Japan 5.12) in 1979, 10.2%
(Japan 4.4%) in 1980 and 9.92 (Japan 3.2%) in 1981.

(Refer to Table 2-1 and 2-2)
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TABLE 211 TRANSITION OF MAJOR INDICES
- ] Foreign
GDP Nominal | Net— GNP Consumers | Uneoploy—~] Currency
(million! Growth | growth |per Capita Price ment Reserve
5%) (%) (1) (SZ) Indices (Us$
billion)
1959 4,610 16.1 13.4 2,499 - 6.7 2,533
1970 5,320 15.4 13.4 2,825 - 6.0 3,100
1971 6,279 18.90 12.5 3,228 - 4.8 4,095
1972 7,524 19.8 13.3 3,763 (100.0) 4.7 4,930
1973 9,438 25.4 11.3 4,547 {(117.7) 4.5 5,800
1974 ! 11,738 24.4 .8 5,529 {144.0) 4.0 6,503
19751 12,507 7.4 4.0 5,88l (s2.7 4.5 7,486
94.2
1976 13,626 2.6 7.0 6,329 (144.9) 5.5 8,261
97.2
1977 | 14,852 9.3 7.8 6,813 (149.5) 3.9 9,023
1978 16,295 9.8 8.6 7,464 101.9 3.6 11,474
C 1979 18,186 11.2 9.3 8,221 106.0 3.3 12,562
1
11980 | 20,729 14.0 10.2 9,293 115.0 3.0 13,760
: 1981 | 25,530 15.8 9.9 10,940 i 124.4 2.9 -
Nore: Figures in parenthesis are old price indices based on 1972 = 100,
Bibliography: Japan-Singapore Association “Situation of Singaporé"
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TABLE 22

REAL GNP/GDP GROWTH OF SELECTED

COUNTRIES, 1978-1982

Country

Total OECD

I'nited States
Japan

West Cermany
France

United Kingdon
ltaly

Canada

ASEAN

Indonesia
Malaysia
Philippines
Singapore

Thaitand

Selected Northeast Asian Countries

Hong Kong
South Korea

Taiwan |

1978 | 1979 ‘ 1980 | 1981 | 1982 §
— . ———— S |
Percentage Change Over %
Previous Year ;
S s R
4.0 3.1 | 1.2 ] 1.5 ~1/2 i
4.7 | 2.4 0.3 § 2.3 | -1 3/
s.o0t sl 4l 32 2972
308 4| 19l o2y
3.8 3.3} vt 0.2z v oas2
3.7 | 1.6 | -2.0 | -2.0 /2
2.7 1 4.9 3.9 |-0.2 3/4
39| 3.2% o.51 3.81-s
6.9 531 9.6 1 7.6 4.5
6.6 | 9.2 ] 7.8§ 6.9 3.9
6.8 1 6.1 1 5.4 3.7 2.6
8.6 | 9.3 110.2 | 9.9 6.3 |
10.1 1 6.1 ] s.8§ 7.6 4.5
10.3  12.8 | 9.8 : 11.0 ° &
11.6 | 6.4 | -6.2 | 6.4
13.9§ 8.1 ]| 6.6 | 5.5 :
_________ i i

Sovrce: OECH ?conemic Qutlook, Pecember 1982
& Qfficial Sources

Biblioraphy:
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Endustry

Fables 2-3 and 2-4 show the contributfon to real growth in gross
dorestic product by industry in 1980 - 1982. It is natural that
as a country with the lack of natural resources and domestic
market, Singapore has to depend her existence on prorotion of
industrialization, particularly, on export-oriented industries.
In this repard, the Governrent has placed erphasis on the better-
ment of its investment climate, i.e. development of industry
complexes, introduction of foreiga capital, and provision of

a modern infrastructure.

Since 1968, the cconomy of Singapore has achieved an enormous
growth which reached a gross domestic product growth rate of
10.22 in 1980. However, in 1981 and 1932, the rate dropped
sharply to 9.9%Z and 6.3Z, respectively, indicating that ils
econoay was gradually being affected by the worldwide recession.

(Pefer to SUPPLEMENTS 10 and 11)

In manufacturing industries the production index dropped by
10.7% as compared to the saae period in 1982. (Nihon Econonic

Journal dated June 25, 1983).

At present, the major industries of Singapore are the electronics,
electrical and gencral mechanical production industry, oil refin-
ing industry and the transport industry centered around ship-
building. These accounted for 65Z of all value added industries
in 1980, breakdown of which was 30%, 21Z, and 14%, respectively.
That in 1981 was 32.5Z, 17.6%, and 12.27, respectively.

(Befev to SUPPLEMENT, 12, 13, and 14)
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TABLE 2.3 CONTRIBUTION TO REAL GROWTH IN GhP
BY INDUSTRY, 1980-1982

Sovrce: Department of Statistics

Per Cent

Industry 1930 3981 1982p
TOTAL 100 100 100
Goods Sector 27 28 8
Agriculture & Fishing - - -1
Manufacturiag 22 20 -17
Construction & Quarrying 5 8 26
Services Sector 73 12 92
Utilities 2 2 2
Trade : ‘ i6 13 i5
Transport & Communication 21 22 27
Financial & Business Services 29 29 36
Other Services 5 6 _J 12

TABLE 2-1 GDP BY INDUSTRY AT 1968 FACTOR COST. 1930.1932

Source: Departrent of Statistics
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1980 | 19381 |l982

1980 1981 1582P
Industry Perceatage Change
$ Million Over Previous
Year

TOTAL 12,161 rl3,369 14,218 10.2 9.9
Goods Sector 3,724 4,122 4,209 11.1 1 10.7
Agriculture & Fishing 159 155 146 1.9})-2.3
Manufacturing 2,910 3,192 3,613} 1t1.8 9.7
Construction & Quarrying 655 715 1,050) 10.7 ] 18.3
Service Sector 9,331 {10,357 [ 11,319} 11.9] t1.0
Gtilities 357 383 40201 7.7 7.3
Trade 3,139 3,319 3,475 7.2}§ 5.7
Transport & Cozmunication 2,335 2,656 ) 2,9%2] 13.91] 13.8
Financial & Business Services 2,163 1 2,58} 2.,953] 22.4]119.4
Other Services 1,337 1,518 1,547] S.7] 6.0
Less Imputed Bank Service Chage 894 1,110 1,310 na na




2. Labour Situation

a.

Employment and Unemployment

The working population (over 15 of age) as of June 1981 was
1,146,000 as against the total population of 2,443,300. This

was an increase cf 3.8% froa that of June 1980. However, the
working population as of June 1982 was I,I?0,000, an increase

of 2.1Z fron that of June 1981, indicating a slight decrease in
the rate of increase. On the other hand, the actual working
population increased from 63% in 1981 to 63.42 in 1982.
{(SUPPLFMEKNT 15 Estimates of Labour Force between (956 to i981.
Also refer to Table 2-5 Population and Labour Force, 1980 - 1982.)

FABLE 25 POPULATION AND LABOUR FORCF,
1930-1932 (AS AT JUNF)

Popula- Labour Forc De- . Un-
Mid- {Popula-{ tion - peaden- Partici- |employ-
Year tion |Aged 15 . - L, fUn- cy pation |=zent

& Over Total Eﬁplo)efjemployed Ratig:) Rate Rate

Thousand Per Cent

§S80 12,413.9]1,758.6 [1,102.5]1,068.9 33.5 2.2 62.7 3.0
1981 |2,443.311,819.6 |1,146.0]1,112.8 33.2 2.1 63.0 2.9
19829 |2,4721.8}1,8%72.5 1,170.5]1,140.5 30.0 2.1 63.4 2.6
(:) Refers to econcaically active persons aged 15 and over.
0

.2; Dependency Ratio = Total PopulationfLabour Force

Souvrce: lLabour Force Surveys

The working pepulation of women has been increasing in récent
years, i.e. 40.0Z in 1978 to 44.8% in 1981. 7this is due to the
Fact that there are various jobs available which can be tzken
up by woxen, and that the geographical condition is such that.

factories are located near the housing area.
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The Government has also implemented a flexible policy vhereby
housewives are given the opportunity of working part-time in

the government offices.

Enployed populatioh increased 4.5% to 1,112,800 in 1981 from
1,064,800 in 31980. In 1982, however, it became 1,140,500, a
2.57 decrease in the rate of increasc compared to the previous

year.

" TABLE 26 PERSONS OF 15 YEARS AND OVER EMPLOYED
BY INDUSTRY GROUP

-
June 1980 . June 1981 Annual Change
Industry Group — — -
Ko. z. No. Z ¥o. F A
Total 1,064,800 3 100.0 |{1,112,800 [100.0 |48,000 4.5
Manufacturing 322,600 F 30.3 338,000 30.4 15,400 4.8
Construction¥ 63,600 6.0 66,300 6.0 | 2,700 4.2
Cormerce - 223,400 21.4 242,100 21.7 13,700 6.0

Transport, Storage
and Communications

119,800 11.2 127,200 11.4 7,400 6.2

Financing, Insurance,

Real Estate and 79,300 7.5 85,000 7.6 5,700 7.2
Business Services

Corcaunity, Social .

and Personal 2245 360 2t%.1 230,000 | 20.7 5,700 2.5
Services

Others+ _26,800 2.5 24,200 2.2 |-2,500 | -9.7

# Excludes construction workers living on worksites.

+ Agriculture and fishing, miniang and quarrying electricily, gas and
water, and activities not adequately defined.

Souvces: 1980 Census of Population

198% Labour Force Survey

Table 2-6 shows the enmployed population (15 years old and over)
by industry group in 1980 and 1981,

froa the table, it is apparent that vhite the employnen: in
cormerce, financing, insuraace, transport and commaunication
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increased, as to the rate of increase, manufacturing decrcased

from 6.67 in 1980 to 4,82 in 1981.

Looking from the occupational structure, professional, techni-
cal, administrative and managerial workers increased from 13.8%
in 1981 teo 14.47 in 1982 as against the entire employment popula-
tion. ©On the other hand, white collar workers (clericals,

sales and service) are stable at 40.7Z while biue coltar

workers {production and related) decreased slightly from 39.07

in 1981 to 38.5% in 1982. Apart from the decrease in the in-
dustry production, the major cause of decrease in blue collar
workers was the mechanization and automation of the production

facilities. (TFable 2-7)

TABLE 27 OCCUPATION STRUCTURE, 1980°1982
{AS AT JUNE)

Per Cent

Qccupation 1980 1931 1982
TOTAL 109.0 100.0 100.0

Professional, Technical, Administrative & '
Managerial Workers i13.6 13.8 14.4
Clevical, Szles & Service Workers 40.1 40.7 40.7
Production & Related Workers 38.8 39.0 38.5
Others 1.5 6.5 6.4

Source: Labour Force Surveys

Rate of unemploycent decreased due tg the increase in the
caploynent opportunity and the low'?éitzof.increase in workiang
population. Unemployment rate was 3.0Z in 1980, 2.9Z in 198%
and 2.6% in 1982, which is practically f[ull ecployment.
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b. Productivity

Labor productivity is defined as production against enmployment
labor force, Tablé 2-8 shows the productivity growth by sector

for the period 1980 to 1982,

TABLE 2.8 PRODUCTIVITY GROWTH BY SECTOR, 1920-1932

. 1980 1981 [ 1982p
Sector - e
Percentage Change Over
Previous Year
— - [~ -

TOTAL _ 4.5 5.3 2.0
Manufacturing : 5.3 9.2 -4.6
Constructien : 6.6 0.3 11.2
Trade 7 0.9 -0.4 -2.3
Transport & Communication 1 9.4 10.6 8.1
Financial & Business Services 1.4 , 1.0 4.0

Source: Department of Statistics and Ceatral Provident Fund

Records

The productivity of the eantire industry was, 4.3%7 in 1970, 4.52
in 1980, 5.3% in 1981 and 2.0Z in 1982. This is lower than Korea
6.5%, Hong Kong 6.0% and Taiwan 6.4% (five year average).

Drop in the productivity in manufacturing sector was due to the
rapid decrease in production rather than in labor force, while
the decrease in trade sector was the result of increase in
exployzeat as compared to that in production. On the other hand,
productivity increase in construction sector was attributable to

the mechantzation of construction rmethods.
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Labour Administration

The Ministry of Labour is the government agency which has the
control over labour administration such as worker-cmployer

relations, employment service, enploynent regulation and

conditions, safety and sanitation of industrial workers, national
holidays, restriction of foreign labourers, statistics on labour,

and international labour cooperation.

To supplement the roles of the Ministry of Labour, Lthere zve
such governmental agencies as the National Prodursfivity Toard,
the Central Provident Fund, the Industrial Arbitrztion Court,

the National Rage Council and the Singapore Laboui Foundation.

In 1968, the Covernment enacted the Employment Act and the in-
dustrial Relations Act which regulate employment and working
conditions regarding working hours, leave with pay, holidays,
sick leave, special allowances, etc. For example, these Acts
provide that working hours are to be 8 houwrs a day, 44 hours

a week with one day off weckly, 11 days of national holidays
with pay a year, and annval leave with pay of 7 days for persons

vho have not yet worked 10 years and 14 days for those who have

working more than 10 years.

Other basic labour relations laws are the Central Provideat
mendxnent Act of 1968, the Trade Union Amendnent Act of 1968,
the Trade Dispute Act and the Factories Act of 1973 and the

Workcens' Compensation Act.

Wage level

Table 2-9 shows the average weekly carning per occupation in

Singapore for the years 1980 - 1982.
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TABLE 29 AVERAGE WEEKLY EARNINGS, 1980-1932
{AS AT ALGUST)

1980 1981 -] 1932 1581 I1982 ]

Occupation SN S —— ——— ]
) ‘Percentage
Dollars Change Over

Previous Year

ALL. WORKERS 161.38 184.05 | 212.25 14.0 15.3

Professional, Administrative,

! p?
Managerial & Related Workers 377.88 | 410.84 | 482.48 8.7 17.4

Clerical, Sales, Service &

nolated Workers 130.83 143,958 162.25 10.1 12.7

Production, Transport & Other

Hanual 'rfork'ers IIO.ZI!I ‘29.‘3 1[13.‘4 |6.9 10.8

Source: Ministry of Labour

Since 1972, the National Wages Council-N¥WC which consists

of represeantatives from the Government, labourers and employers,
has been making recommendat ions regarding wages for all workers.
Although these recomzendations are considered as guidelines,

"wages are generally set within that range.

Between 1972 to 1974, the Council recomended a considerable
increase of wages, but as the recession became serious after
1975, the policy is to avoid lusing international competitive
power because of the inflation caused by wage increase. After
1979, however,; the tura of the CGovernment policy of strengthen-
ing industry structure from the labowr-intensive industry resuli-
ed in a high wage policy, recormending the raise from previous

6 v 72 to 20Z. This policy ended in 1282 and thercafter, "Wage
raise commensurate with the increase in labour productivity"

has become the national policy.
NWC's recozmendation was $$32 + 6Z © 10Z in 1981 and S$18.5 +

2.5 % 6,57 in 1982, Ia 1983 however, it was S$10 + 24 ~ 6%,

the lowest wage raise recomsmendation of the past 4 years.
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3.

Education

a.

Educational System

The first feature of the education system in Singapore is the
availability of schools teaching in four languages (English,
Chinese, Halay and Tamil), second, advancement to higher educa-

tion by the qualificatien rests.

Selection of the language out of 4 official languages fqr
children rests on parental authority. Children are to leara

rwo languages, one of which shouid be the English language.

A reform of Lhe education system is in progress in Siﬁggpore.
1t vas implemented in January 1980 for primary education and

in 1931 for secondary education. Vnder the new system, the
first 3 years of primary education place emphasis on learaing
of the languages rather than acquiring kuowledge. Depending on
the achievenent of these 3 years, the children are classified
into 3 categories, i.e. nornal bilingual course, extended
bilingual course and monolingual course. The normal bilingual
course is for 3 years up to 6th grade, the extended bilingual
course and ponolingual course are for 5 years up to 8Bth grade,

to cooplete pripary education,

There are no provisions for reraining in the same grade, but
children are transferred to other courses depending on their
achievement. After the children coaplete the aormal and extend-
ed bilingual courses, they take the Prirary School Lea§ing
Exaaination (PSLE} and go on to middle school.

Those who coaplete the monolingual course and pass their exanmi-
nations, receive completion certificates and enter vocational

training schools or start working.
Those who have taken the PSLE are separated according to their
achievezeats to secondary special, secondary express and secon-

dary normal courses. Students of the secondary special course
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are to master both English and Chinese as their mother language.
Students of the secondary express and secondary normal courses

ave to master either English or Chinese and the other as their

second language.

Students completing the 4 years middle school education of the
secondary special and secondary express courses take the General
Certificate of Education (GCE) '0' Level Examinations, and go
on to the pre-university level. Students completing the secon-
dary normal course take the Certificate of Secondary Education
Exanination (CSE)}, and if their achievements are good, are
allowed to take the GCE "0 Level Examination after supplement-
ing their studies for soxe years. Others go on to vocational

training or start working.

Pre-university level is 2 years of junior college or 3 years of
pre-university school centers. 1In order to cater a junior
college, students must attain good marks in the GCE '0' Level
Examination, where language (English in particular) is consider-
ed Jmportant. Alternatively after taking the GCE 'D' exanina-
tion, students may either go to polytechnic schools, study for
diplomas ia engineering, applied arts or start working. Those
who finish the 2 or 3 years pre-university level education be-
coze eligible to take GCE 'A’ Level Examination. After passing,
they enter higher educational institutions such as the National

University of Singapore.
School Education

Though primary education in Singapore is not compulsory, it is
Erce and the attendance rate is as high as 84.5Z for primary
school and 53.7% for nmiddle school. Classes are divided into
morning and afternoon ctasses, which are held five days a week
in general., There are two teros a year starting in January and

ending in Uecember.

Nunber of schools in 1930, was 507 including both public and
private schools ( pricary, middle, and high schools) with 501,978
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children. As to public schools, there were 303 primary schools,
111 middle schools, 22 integrated grade and middle schools and

8 junior colleges as of December 30, 1981. Nuwxber of primary
school children was 289,519 (136,977 girls) and number of
teachers was 9,405 (6,254 women). Rumber of middle school and
pre-university level students was 175,460 (89,686 girls) and

the number of teachers was 8,165 (4,546 women).

As for higher educational institutions, there are the National
University of Singapore, Ngee Ann Polytechhic, Singapore Poly-
technic and Institute of Fducation. There used to be the
Nanyang University and the Siagapore University, but the Nanyang
University and the Singapore University were merged in July 1930
to form the National University of Singapore in erder t¢ maintain
a high level of educational standard. On the other hand Nanyang
Iniversity Campus in Jurong will be vtilized as the Nanyang
Technological Iastitvre for the training of practical industrial

specialisis. (Table 2-10)
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TABLE 2-10  ENROLLMENT AND ouTPUT OF GRADUATE
: TECHNICAL AND SKHLLED MANPOWER, 1980-1932

Number

Enroloent Qutput

1980 1981 1982 1980 1981 1982

National University of

Singapore 8,630 9,950 | 11,090 | 1,770 | 2,190 | 2,400
Enginecering 1,750 { 2,140 2,120 270 320 350
Sciecnce 1,630 ] 1,890 | 2,100 280 460 580
Others 5,250 { 5,920 | 6,870 {1,220 1,410 | 1,470

Nanyang Technological _ 3 570 _ _ _

Institude
Ehgineering - - 570 - - -

Singapore Polytechnic 5,000 5,420 5,550 | 1,390 | 1,440 11,710
Eangineering. 4,340 | 4,580 | 4,550 {1,210} 1,260 | 1,440
Others 670 840 1,000 180 180 270

Ngee Ann Polytechnic 2,8601 3,140 ] 3,660 830 580 750
Engineering 1,990 1,990 2,310 5890 430 460
Others “950 1,150 1,350 300 150 290

Institutes of the Vocational | . _

and Industrial Training 11,650 { 10,090 { 10,690 | 7,790 | 5,820 | 6,650

Board

Joiant Industrizal Training

1,220 1,220 1,240 330 580 680
Centres

Saonrce: Various Institutions, Econonic Development Board

As to the contents of education, industrial technology education
is ecphasized in addition to the learning of the lanpguages
throughout niddle school, high school {corerce, technology and
science courses) and university. The Goveranent also provides
special techaical educational institutions such as erew menbers

training school, nurses training school.
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C.

Vocatienal Training

(1)

(2)

The Vocational and Industrial Training Board ~ VITB

In 1979, the Industrial Training Board and the Adult Educa-
tion Board weve werged as VITB. VITB is a national insti-
tution for vocational traiuning and continuing education.

It prevides at its 15 training centers 70 diffcrent educa-
tion and training courses in technelogical fields under

both full-time and part-time schooling systems. [t also
conducts license examinations of the skill level of trainees
and issucs certificates to those who pass the examinations.
Tralning courses depending on the educational background

and capability of trainecs are oifercd, the highest being a
course in which gradeates of the GCE '0' level are trained’
for 3.5 years for a diplona in applied arts. This course

is on graphic design and interior design and the nuaber of
trainces registered was 74 as of Janvary 1981. In addition,
there are courses on industrial technology, namely, In-
dustrial Technician Certificate (1TC), National Trade

Certificate (NIC) and Certificate of Conpetency {COC).

Continuing Fducation and Trainieg ?fogramnes (CET) are
ones which give workers the opportunity to develop life-~
time careers, and in svze cases participalion is sponsored
by their employers. In 1982, thexre were 10,691 partici-
pants in the training course. VITB also established two
levels of courses on business studies in |98é, i.e.
Certificate in Business Studies (€BS) and Preliminary
Certificate in Business Stuvdies (PCBS). ¥n 1982, number

of trainees in PCBS and CBS were 324 and 640, respectively.

Joint Industrial Training Scheme

The Hanpower Departcent of the FEconoaie Developzent Board
operates 4 training centers in the joint efforts with the
Japanese Goverazent and 3 large forcign enterprises. These
foreign enterprises are, Tata of Indiza, BEC Brown Boveri

of Yest Cemany and Phillips of Molland. Trainces are
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those who have completed 10 years cducation or those who
have conpleted vocational training schools and are between
16 and 25 years of age. The period of training is for 4
years: two years in the training center and iwo years
on-the-job., {Table Z—il) )
The Japan-Singapore Training Center which was established
through the cooperation of the Japanese Goveranment has
mechanical, electrical, electronics, instrumentation and
control courses, with 274 traineces as of May 1983. In the
past 3 terms froa Novecber 1979 to April 1983 there were
237 participants.

Training Centers receiving céoperation from foreign enter—
prises have been conducting training courses similar to

those of the Japén—singapore ftaining Center. Training
courses are conducted 44 hours a week for 50 wecks a year

and last for 2 years. Total bhours is 4,400, Trzaiaees receive
SSZ&OImonth the first year and $$280 the second year.

Persons who have completed 4 years of training are quali-

fied as craftman by EDB, and those passing the license

exanination are presented with NiC certificates.
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TABLE 2-11

Training
Centre

R

.

Tata-Governnent
Training Centre

'

L i
EBC Borwa-Hoveri
Covernmoent

Training Centre

Phillips-
Covermment
Training Centre

]

Japan-Singapore
Training Centre

X
Total Enzolments

. - - e e o e ean e

Courses

fool & Die Making
Precision Metal
Machining

Precision Mechanics
Tool & Die Making

Precision Plastic
Mould Making

Precision Metal
Machining

Auto-lathe Setting

Precision Optics
R e T T ——
Precision Metal
Machining

Precision Plastic
Mould Making

Electrical &
Electronics

Instyvzentation &
Controls

Industrial Machinery
HMaintenance

E-

=

has taken over

Source:

ENROLLMENTS IN INDUSTRIAL TRAINING CENTRES

the role.
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Hith the closure of Rollei Singapore (Pte) Ltd.

Economic Survey of Singapore 1982

) Conpleted
In-Centre 2-years Total
398 618 1,016
441 8419 1,290
i
SR WSO S
140 419 559
233 35 327
1,212 1,980 3,192

BBC Brown-Boveri



{3) Vocational Training by EDB

EDB has Specialists Training Centres for training of senior
engincers in production technique and for training of

computer software engincers in cooperation with Japan,

Hest Cermany and France.

Japan-Singapore Institute of Software Technology trains
those who have completed GCE "A* level education to be
specialists in the field of computer programming and system
analysis. Actual activities of this Center started in

February 1982, and the nuaber of students is planned to be
350.

Cerman-Singapore Institute is for training specialists in
production technolegy and engineering. Students are those
with either GCE 'A' level education or with KIC-2 certi-
ficates, The Centre was started in February 1982 and is

said to have a capacity for 500 studeats.

French-Singapore Institute is for training technicians in
electro technology in such fields as instrumentation,
autoxmation, use of computers and microprocessors. Activi—
ties of this Centre started in August 1983 with a capacity
for 500 students.
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PRODUCTIVTY MOVEMENT






HAPTER THREE  PRODUCTIVITY MOVEMENT

A. TARGET .

The Singapore Governnment has been promoting the policy of industri-
alization based on introduction of foreign capital, and has virtually

attained complete employment and is enjoying a high rate of econonmic

f o L i

growth. In order. to maintain this high rate of

i

economic growth, the

Government. 1s making every endeavour to improve production rechnique

%_ by receiving technical assistance from advanced industrial countries
é% and by prowmoting technology-oriented education.

éé

'§f One of the problems it faces is a low rate of population increase and
%i a decline in the rate of increase of its labor force. Manpower is

£ the only resource available in Singapore. It is necessary for

g Singapore to improve its labour productivity by developing and train-
%g ing its manpower rvesources in order to keep an advantageous position
gﬁ in the international cocpetition and to insure that its economic

% growth is gaintained.

= Inprovement of productivity can be attained by bettermeat of tech-
2 nology and management systems. As for the bettermeat of technology,
EDB has taken up varicus incentive policies to encourage automation,
mechanizat ion and conputerization of its industries, and fruvitful
results have been attained thus far., For the betterment of manage-—
ment systems, contributions of men of learning and experience who
are graduates of both lecal schools and those abroad have been re-
lied upon together with input froa consulting firms and multi-

-

natioral enterprises.

¥o matter how wuch efforts are rade towards the bettericcent of tech-

nology and management systeos, it is of no avail unless workers
have the will and attitude to improve productivity. Therefore, the
icportance of the human aspect caonot be neglected in the ioprove-

aent of productivity.
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The Singapore Covernment is therefore promot ing the:Productivily
Movement which emphasizes training of manragers and supervisots.
Attendance record of this manager and supervisor training course was
7,500 in 1982, and it ‘is planned to enlarge the course each year up
unti} 1987, the annuval cnrollment after that year to be 15,000,

In total, NPB will be training approximately 200,000 nanagers and

supervisors in the following 15 years according to its present plans,

The Singapore government has requested the Japanese Government for
technical assistance regarding the technique and dissemination of its
successful improvement in productivity by emphasizing human aspects,

such as working attitudes and labour managesent.

NPB has in the past been carrying out consulting and training activi-
ties in limited areas of productivity, but it has now become neces-
sary for ii to reorientate, upgrade and expand its organization and
retrain its staff in order to serve as the agency to proaote the new

hu=an aspect of produckivity.

The Singapore Coveracent, thercfore, plans to construct a new NPB
building which is to becoze the center of its training, promotion
and research and to serve as the headquarter of the Productivity

Moverment.

In its new headquarters building, through technical cooperation aad
grant aid from the Japanese Government, the objective of KPB is to
Lrain and prooote preductivity consciousness among various levels of
its people, and stabilizing the Moverent within the socicty and

contribute to the overall development of its cconomy and public

welfare.
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B. BACKGROURND

In May 1972, NPB was established as a statutory board of the Govern-
ment. Its roles were to undertake consultation and training activi-
ties at limited levels within the broad range of problems of produc-
tivity. Their activities were mainly individual consultation to
small- to wedium size enterprises, and training activities were of
secondary nature. The Government organized the Committec of Pro-
ductivity (COP) in April 1981 to examiac the improvement of such
patters as productivity, work attitude and labour management. COP
submitted & report to the Government in June 1981 in which the human
aspect of productivity was emphasized, and in which the Japanese
labour management system was studied. In Septesber 1981, the National
Productivity Council {(NPC) consisting of representatives from the
Government, labour union and employers was established as an organiza-

tion to discuss and guide the Productivity Movement.

Since submission of the COP report and the establishment of NPC, the
Productivity Movement in Singapore has added activities of human
consideration, and NPB has been given the role as the leader in the
pro=otion of the Movezeal. The activities of the new Productivity

Movement actually started in September 1981,
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C. ACTIVITIES OF NPB

The 4 major roles of NPB are as follows:

)
(2)
3
(5)

Inculcating productivity will
Inproving labour-mavagement relations
Training managers and supervisors i

Assisting others to achieve higher praductivity, including
training of iastructors, on the job training and investigation
on productivity.

Activities

Activities of NPB are to act as the leader in the Productivity Hove-

cent. 1ts activities are classified as follows:

Inculcating the concept of “productivity will" among Singaporeans
by promoting and disseainating the principles of productivity

isprovemenl and productivity concept.

To provide training courses for managers and supervisors for
training in new managenment systems and principles and techniques

of productivity.

To develop healthy labour-;anagesment relations by enhancing teaas

work and comvunication betweea labour and management.

To observe the rate of increase in productivity and the develop-
ment of the Productivity Movement by defining strategies for the
prozotion of the Productivity Movenent and conducting resecarch

and systenizing the concepis and actuality of productivity.

Other than the above, rescarch activities with regard to Occupational

Safety and Health {OSH)} are also considered roles of NPB.



The Following types of courses were conducted from April 1982 to
March 1983,

Executive Development Programmes
Diploma in Business Administration
Diploma in Personnel Management Programme
Diploma in Management Accounting and Finance
Diploma in Marketing and Sales Management Programmse
Pebple Management Skills Progranmes
Supervisory Training Programmes
Supervisofy Development Modular Programme
Section - lLeader Course
Performance Appraisal Prograrmes
Certificate in Performance Appraisal
Performance Appraisal - Skills Content Course
Quality Control Circle Programsmes
Guality Control {QC) Circle Facilitator Course
Quality Coatrol (QC) Civcle Leader Course
Work Excellence Programae
Computer Training Frogramses
Certificate in Computer Programming
Certificate iu Compﬁter Data Processing
Computer BData Processing for Managerial Personnel

National Computer Centre (XCC) Training Library for
Systen Analysis

Computer Evaluation and Selection Course
Occupational Safety and Health Prograrmes
Safety Officers Training Course
Training Course for Safety Committe Members
Shipyafd Safety Instruction Course for Shiprepair Managers
Shipyard Safety Instruction Course for Supervisors
Building Construction Safety Supervisors Course
Industrial Safety and Health for Sugervisors
Industrial First Aid Course
Pesignated Factory Doctors Course

Safety Managerent Course
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Diplomas and Certificates are givea to those who syccessfuly complet-
ed their courses or training. In case of courses where examinations
are nat required, Statements of Attendance are given to those who

have had an attendance record of more than 757,

In-company training with the enterprises are programmed specially to

meet the need of individual enterprises.

NPB provides management consultation services, such as for perform-
ance appraisal, QCC and the Work Excellence Coznmittees (training

centered around labour-management consultation).
In addition to activities mentioned above, NPB publishes a monthly
circulation "Singapore Productivity News" as well as "Productivity

Digest" cvery other month,

Organization and Staff

KPB is an organization under the Ministry of Labour. The Chairman
is at the equivaleat level of a cabinelt wmember, and under the Deputy
Chairman and Executive Director, there are six Divisions supplemented

by Administrative Division.

Fig. 3-1 shows the organization and staff members as of June 1983.
Staff meobers account for 108 persons. NPB is operated and managed
by the Board of Directors and representatives froa the Governcent ,

labour unions, employers, experts and scientific organizations.
Due to the shortage of instructors, NPB receives assistance froo

local men of learning and froa foreiga scholars and specialists.

NPB is planning to strengthen its faculty in the future.
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Present Facilities, Equipment and Material

The head office of NPB is presently located in the Cuppage Centre
Building on Cuppage Road, occupying spaces on the 6th and 8th floors.
The administrative office is on the 8th fleor and classrooms for
training are located on the 8th floor. On the 6th floor is the
Iibrary and additional offices. There ave ten classrooms in all,
including an audio-visual classroom., There is a branch in the in-

dustrial complex in Jurong with 5 classrooms.

Present equipment and paterial for training are overhead prejectors,
16 o/m novie projectors, 35 ofa slide projectors, cameras and a
linited nunber of video cameras, video cassetle recorders, film
strip projectors and wonitor television sets, all of which are used

for training activities.

Related Organizations of the Productivity Movement

To introduce rore knowledge and higher level of skills into various
trades, the Skills Developzent Fund (SDF) was established in 1979,
and conetary assistance is being given to promote technelogical

developzent and improvezent of workers.

SDF also subsidizes trainces of recognized NPB courses at the rate
of 70% aond 50% of the tuitien., There are 13 courses which receive

the 70Z subsidy and 5 courses which receive the 50% subsidy as of
1933.

The National Productivity Association (NPA) which was organized
vader NPB is open to anyone who is interested in produclivity,

Members are entitled to enjoy privileges of receiving reduction in

the tuition for NPB trainiag courses.
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6.

© Expenditure for Manpower

Budget

The budget of NPB is assisted financially by the Ministry of Finance.

Its rapid growth are witnessed by its budget of $$3.3 million in

1980, 5%4.9 nillion in 1981, 5$9.58 million in 1982 and $%$14 million

in 1983. Breakdown of the budget for the year 1983 is as follows;

$% Million

6.34

Other Opprational Expenditures 7.65
Total 13.9%
Revenue from Courses 3.13
Crant from Goveranment 10.86

Note: 1S$ = 116 Yen as of May 1983
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DESCRIPTION OF THE PROJECT






AAPTER FOUR  DESCRIPTION OF THE PROJECT

PRDOUCTIVITY DEVELOPMENT PROJECT- PDP

Objectives

The Singapore Government is planning the pronotion of its preduc-

tivity developsent movement by accepting technical cooperation fronm

"~ Japan, and as it has been explained in the previous Chapter, NPB is

to be responsible for carrying out this program. In order to pro-
mote the Productivity Movement, strengthening of the NPB activities
of training, research, promotion and dissemination 1s necessary.

To this end, it is necessary for it to reinforce its organization
and staff, and it is planned to construct a new headquarter bwilding
to accommodate these new activities. Functions of the new head-
quarters is to include its administrative offices, many elassrooams
for training and research, an auditoriuvm, a Resource Ceantre and
Library (for A/V material as well as for literature). The objective
of this Project is to provide, by grant aid of the Japanese Govern-
ment training eqﬁipment for rooas other than offices equipment such
as AJV training-aids, equipment for preparing development and pro-
rotional material (AJV equipment and printing facilities) and
equipment for investigation and developzent (including ceaputer

equipnent).
Activities
The period of activities is tentatively sct for 5 years froa 1983
to 1987. The 3 years until ceapletion of the new XPB Building is

to be the first phase and the renaining 2 years the second phase.

Activities of PDP being planned by NPB are the following feur

items:
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IMR, MSD and OSH activitics which relate’ to training have 13
courses, 21 courses and 11 courses, respectively, 45 courses

in total,

Plans for the developuent and provision of training software
for the 43 courses is to within the scope of the Basic Design
Studies. Table 4~1, 4-2 and 4-3 show the starting years and
scales of the courses. Total number of trainees during the 5

year period up to 1987 is expected to reach 59,185,
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TABLE 11

LABOUR MANAGEMENT RELATIONS (LMR)

T T - e —
Scale
Course No. & Title Year — [
. : to No. of
Start] Trainees | Times/ |Target No.
rs. 1.
in a Year to be
Class Trained
1 ,;C Advance Course 1984 5 3¢ 84/4 2,520
2  JC Basic Course 1984 30 30 84/4 2,520
i IMR Practice in Prod'y ,
3 Tapr't Course 1984 60 25 4574 1,125
4  QCC Course for Top Mgt 1984 7 30 42 14 1,260
5 QCC Facilitators Course
(1) =
o QCC Facilitakots Course 1983 63 25
an =
! — - A ~ 200/5 | 5,000
« QCC Facilitators Course ;
5 arny = 1983 15 25
6 QCC Leaders Course * 1983 21 25 200/5 5,000
7  QCC Members Course 1984 15 25 70/4 1,750
8  Problem Solving Course 1985 30 30 . 30/3 200 N
g New E=pl. Induction 1984 | 30 50 s2/6 | 2,600
Course
‘0 New Enpl. Trainers 1984 10 10 8/4 240
Course
. — | —_
i Prod'y Induction Course 1984 15 so 130/4 6,500
for Managers
12 Prod'y Ind?ction Course 1984 s 50 13074 6,505
for Supervisors
13  Work Excelleace Frograree | 1983 60 30 11475 3,420
Sub Total 39,335
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TABLE 12 MANAGEMENT AND SUPERVISORY DEVELOPMEXNT (\SD)

a Scale
Course No, & Title Year No. of
to Trainces| Times/] Target No.
Start Hrs. in a Year to be
Class Trained
1 Senior Mgt Course 1984 40 40 10/4 460
— ] -
2 Mgt Pevelopment Course 1984 40 40 1674 640
{Core)
3  Supervisory Course {Core) 1983—W 80 20 85/5 1,700
4 Distribution Supervisors 1984 40 20 10/4 200
Course
5 Construction Supervisors 1984 40 70 10/4 200
Course
- 5 N S
{ € HBuman Development Course | 1983 8o 20 10/5 200
. —— . OIS R
7 Training Developrent 1983 80 20 15/5 100
Course
gralnlng Instructors 1983 40 20 20/5 400
ourse
b ] S J——— —_—
Production Managenment
9 Course 1935 | 250 40 13 280
Industrial Engineering
10 uree 1985 | 100 40 9/3 280
Management Consultant
o ee 1986 | 300 40 3/2 120
12 Corporate Planning Course| 1936 | 100 40 372 120
Personnel Management ]
13 Course 1983 80 40 18/5 120
Statf Developrent Career ]
4
ta Planning Course 1983 20 20 25/5 500
P . —_— - - I
Performance Appraisal
15 covrse 1983 | 30 25 3545 875
Productivity Facilitators
16 ourse 1983 40 40 12/5 480
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(Cont'd)

[ T T e e ———— e

Scale
Year }—-—- e e T T
Course No. & Title to No. of
: Start Hes Trainces| Times/] Target No.
: in a year to be
u Class Trained
: Corporate Strategy Course
7 iy _ 1985 | 40 40 443 160
- Co ' ﬂ—St t. C e |
orporate Stratepy Course
18 (Retail) 1985 40 40 4f3 160
_ Mgt Structeral
12  Strengthening Course 1986 50 40 572 200
Mufgy '
_—___-. - - = s ___,ﬁ____—_—__[——.-_,_—.__,__—»—_—-\__—
Hgt Structural
20  Strengthening Course 1986 40 40 5/2 200
{Retail)
—— . U N
Computer Courses
21 (Assistance ia the form
of short term éxperks)
Sub Total 8,135
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TABLE 13 CCCUPATIONAL SAFETY AND HEALTH (0SI1}
S . -
B Scale
Year T 1T
Course No. & Title ¢ No. of _
@ Trainecs| Times/] Target No.
Start | Hrs. ian-a Year to be
Class Trained
1  Safety Officers Course 1983 | 164 25 15/5 3?5
2 Safety & Health Manage- 1983 10 25 2775 675
ment Course
3 Safety Committee Members 1983 29 25 7575 1,875
Course
4 OSH for Supcrvisors of 1983 25 30 33/5 990
General Factories ' '
Shipyard Managers Course| 1983 20 25 19/5° 475
6 Shipyvard Supervisors (983 s 25 25/5 625
Course
Safety Course on Press
7 Machines & Related 1984 25 30 3/4 930
Machines for Supervisors
g 05 Course for Petro- 1985 | 35 30 513 150
cheaical Supervisors
\
g R Safety Course for 1983 | 25 25 26/5 650
upervisors _
Building Construction
10  Safety Supervisors 1983 25 25 6975 1,725
Course
Qccupational Hygiene
" Techniciaa Course 1984 120 20 8/4 160
Sub Total 8,630
Grand Total 56,100
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The Resource Centre is to supplement the activities of Planning
and Research, Promotion and Training, and is aimed at strengthen-
ing-and expanding the functions of NPB, Editing, publishing,
collection and distribution of printed matters, video tapes,
slidés, etc. which are necessary, for information exchange,
training software and publicity promotion is to be perfermed in
this Centre. Training materials for these activities is also

being planned within the scope of the Basic Design Studies.

c¢. Planning and Research is to support pubiicity proxotion and

training activities. Studies and research on methods to develop

the productivity of Singapore arve being planned.
d. As for the dissemination and promotion, plans are to develop
education and dissémination methods for the Productivity Move-

ment with émphasis on the human aspect.

Organization

To swmoothly implement and substantiate the activities of PDP, the
organization of NPB'is to be strengthened and its functions expand-
ed. For this purpose, NPB has promoted PDP to e stage where the
activities are well underway and its organization hss alveady been
established as stated in Chapter 3. Strengthening of its staff is

an important matter of the future.

Fig. 4-1 shows the staffing plan from 1983 te 1987.
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FIG. 4.1  STAFFING PLAN FOR IDP

1983 1984 1985 1986 1987

— Planning and Research 19 21 23 23 23

- Promotion 32 35 &4 h6 41

[ — |t Labor-Management Relations 44 57 59 60 61
PDP

i Managerial and Super- 40 4t 58 67 79

visory Development

Occupation Safety aad

1 tiealth 22 23 26 26 27
L1 Resource Centre 11 20 35 39 42
Total 163 200 245 261 279

(236) (279) (337) (360) (350)

R0TIE: Figures in parenthesis are staffing plan for PPP including
administration staff, subject to approval of the Ministry

Finance.
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B. "CONSTRUCTION PLAN OF THE NEW NPB BUILDING

To further develop and expand PDP activities which are cenkered
around NPB, NPB is to build a new headquarter building to become the
base of its operations, activities and rescarches. Though the detail
design and the construction of the building are to be undertaken by
the Government of Singapore, the Basic Design was planned within the

scope of this Basie Design Studies Report together with the planning

of training cquipment and materials,

The proposed site for construction faces Jalan Bukit Merah on the
north and Bukit Merah Central on the east, and is located near the

Japan-Singapore Training Centye, covering an arca of 8,202 m?.

The new NPB Building will have its administration office, training
Centre Resoutrce Centre and OSH Centre. Together with parking and

coxmon spaces, it will be a 22 storey buvilding with a total floor

area 38,407 r’.

The Training Centre will include 30 lecture rooms, |1 scminar roon
and an Auditorium with a capacity for 466 persons. Rescurce Ceatre
will include a library for books and audio-visual aids and a studio,
in which developrment of proaotion, research and training materials
is to be carried out. The OSH Centre will be a facility where
training and experiments on occupational safety and health are to be
conducted. Sce €-3 of Chapter & for detailed descriptior ol the

facilities.

The above are subject tc the approval of the Ministry of Finance,

Singapore, and other relevant authorities.
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C.

PLAN FOR EQUIPMENT

The objectives of plans for training equipzent are based onr the

following 5 itens:

Equipnent for Training

Audio-visual training equipzent and materials, etc. to be provided
in the classrooms where training courses are conducted as the

nucleus of PDP.

Equipment for Resource Cenire

Fquipzent aad materials for producing AJV iraining materials, print-
ing equipaent for producing text books and reference materials, and
equipment and materials for information collection and exchange are

to be provided.

Ecquipaert for Occupational Safety and Health

A laboratory where methods of controlling occupational safety and
health are to be experimented, and display models of apparatus and
tools which contribute to the occupational safety and health are to

be provided.

Equipzent and Materials Relating to Computers

These are roughly divided into the followiag three objectives:
a. Conputers used for trainimg
. For technical traiming of cooputer specialists

. For education and training of computer professionals and

progracaiers

. For education and training of managers of eaterprises
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b. Computerization of training operations

. To improve efficiency in editing training materials

. To maintain records of trainces

. For controlling training information
¢. Control and provision of PDP related information

. Statistics and analysis of Productivity-related information
. Productivity information services (PINS)

. Publication management

. Collection of information regarding vationalization of

working environment, i.e. QCC/WIT, ete.

5. Equipaent for Dissemiration and Education Promotion

Equipnent and materials for the dissemination toward enterprises

and organizaticns of the PDP concept.
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D. DEVELOPMENT AND PROCUREMENT PLANS FOR TRAINING MATERIALS

It has become evident through investigations made by the Japanese
technical cooperation mission that training material which will be
required for the implementation of PDP cannot be sufficiently
obtained by procurement of existing material. Especislly regarding
pmatters of Japanese productivity improvements and occupatioenal safety
and health, material suitable to loecal Singapore conditions is not

available for procurcment and must be newly developed.

Type of Materials

a. Instroctor manval
b. Texts for trainees
c. AJ/V materials (video, tapes, films, slides)

d. Auxiliary materials (bibliography, reference raterial, etc. )

Those which Must be Kewly Developed

a. Imstructor manual

IMR, MSD will require all new manuals, while OSH will not re-
quire trainer manuals (method of training is different from

others).
b. Texts for trainees

There are sone materials which will suffice with slight re-
vision, but for labour-managezeat relations, managezent super-
visory developzent aand productiviily improvement, developreat
of new material will be essential because those of Japan arc

uniquely Japanese,
©. AfV paterials to be used for training courses to be developed

Refer to attached Tables 7-1, 7-2 and 7-3.

51



d. Translation of brochures

Small brochures on PDP, labour-management consuvitation, small
group activity (including typical Japanese QC circles), eic.,

which are considered to be useful, will need to be translated
into English,

Those Which Reguire Revision

a. Texts for trainees

Partly revise existing ones in Singapore to incorporate useful
matter of those used in Japan.

AJV wmaterials to be used for training courses to be developed.

See attached Table

Those Which are to be Purchased

At the initial stage of discussions, NPB requested the purchase [ro=
English spoken countries, but it was proposed and affirmed that AfV
materials and books in Japanese would also be necessary if Singapore

is to learn Japanese-oriented management.
a, Those to be purchased overseas
(1) Training packages
(2) AJV materials, including films, video tapes and slides.
{3) Books
b. Those to be purchased fron Japan
(1) Of AJV paterials - slides

{2) 0f AJV materials - VIR
(3) Books
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E.

DESCRIPTION OF THE JAPANESE TECIHINICAL COGPERATION

Technical cooperation from Japan is to be provided for the promotion

of PDP. The contents of the cooperation program is to support the

chjectives of PDP by training and guiding NPB staff and instructors

on the six phases of subjects, i.e. Planaing and Research, Promotion,

Labour Management Relations, Management and Supervisory Development,

Occupational Safety and Health and Resource Center. The Qrganiza-

tional Chart of the Project is as shown in Fig. 4-2,

“The period for technical cooperation will be for five years from

June 1983, The first phase, uatil the completion of the ﬁe? NPB

Building, will place emphasis on establishment of basic plans for

PDP aund on making preparvation for the various trainring courses.

The second phase will emphasize implementatior of training courses

after the coapletion of the new NPB Building,

The technical cocperation consisis of long-term and short-tero

dispatch of experts from Japan and accepling of trainees fron

Singapore ia Japan. Fig. 4-3 shows the relationship between laag-

tera experts and their couvaterparts ian 1983,

The technical cooperation outlined above, corresponds to the plans

for training equipzent and materials provided under the Basic Besign

Studies as follows:

.

Training courses for labour Management Relations, Management and
Supervisory Developzent, Occupational Safety and Health rto which
techrical cooperation is to be given, are to use naterials which

are to be provided under the grant aid prograse,

Activities of the Resource Centre will use equipent and paterials

to be provided under the grant,

FTechnical cooperation is planned in harrony to the completion of

the new NPB Building, and the tining of procurement of cquipaeat

and materials, developzent and purchase of materials for training
and the schedule of dispatch of experts and accepting of trainees

in Japan are to be coordinated. (Refer to Tentative Schedule of

Isplementation of Techaical Cooperation, SUPPLEMENTS 24 10 27)
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CHAPTER FIVE  BUILDING SITE

A. GENERAL

Proposed building site was released on Dec. 9, 1982 from the Housing
and Development Board (H#DB) to the National Planning Board for use
of the new NPB Building. The use of the site for the NPB Building

-was authorized by the Ministry of National Development on Jan. 26,

1983. Outline of the proposced site is as follows:

B. SITE CONDITIONS

lLocation

The north side of the proposed sile faces the Jalan Buket Merah
Street which runs reughly in the east-west direction in the south-
ern paft of Singapore. The site is localed approximately 700 m
vest of the Japan—S8ingapore Training Ceatre which is near the
intersection of Jatan Bukit Merah Road anrd Henderson Road. ‘he
east side of the site faces the Bukit Merah Central Road. Widths
of Jalan Bukit Merah Road and Bukit Merah Central Road are appro-

ximatély 32 6 and 22 @ respectively. (Fig. 5-1)
Shape

The site is rectangular (approx. 140 - x 60 ») ia shape, the longer
axis being in the north-south dirvection. Elevation at the south
side of the site is about 2 @ higher than the novth side, however
the site is, on the whole, flat with no obstructions requiring re-
ooval except existing trees at two locations. An existing drainage

ditch crosses the north-west coraer of the site. (Fig. 5-2)
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Site Area

3.

The total area of the site is 8,202 o?,

-
wob ol L3 o 5 °

G0N 1YL ™ Lrgoe'g Waw QS l\

e i, ot

\(f._

» ou:_o.zo‘s a:uu( t._,u

-

JHET AMYORNCY

ottt L \

=~ -

§3951 310

.
;
’
]
f
S s
E
’
e

-
-

ML R A
s T ' P
.
L) SO
i R Crn—_—— R IT
Yot -a UL T [T LI
e 5 AR A M

' I\tllll.ll..l.l
/I“\I Ill-!.llllnll.‘!l....li
pe wha
..S:_..Z wuipd M o
Iyt puvanaod =) — #
e

e i (I ' I " \ ﬁ yul AwrQHAQY

:___.__ ,

|
,,
L

-
L Ny _:..._oz.sn.L

LYDAWND DINIADD DHINNYId

SITE CONDITIONS

FIG. 52

58



4,

a.

Floor-area vatlo

Maximum and minimun ratios between the total floor area of the
building permitted by the code to the area of the site are
regulated to 3007 maximun and 250% minimun. A building with
total floor area within the range of 24,606 m’ and 20,505 n,
which is 300%Z and 250Z respectively of the 8,202 n’ site area
conforins to the regwlations. The area of car parking spaces

is anot included, and is exira.
Height regulatioens

There are no limiting restictions on building heights.
Setback

In order to provide wide greem areas around building, regula-
tions provide that buildings are set back from the roads and
site boundary lines. Required setback distance is 19 m from
the road boundary of Jalan Bukit Merah on the north side of the
site and 7.6 m from the road boundary of Bukit Merah Central on
the east side. Setbacks of 7.6 m from the land boundary lines

on the west and south sides of the site are required. (Fig. 5-3)
Car access limitations
Car access to the site from Bukit Merah Central will not be

peraitted within a distance of 40 @ fron the intersection of

Jalan Bukit Merah and Bukit Merah Central. (Fig. 5-3)
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e. Relocation of drainage dith

Existing open drainage culvert transversing the sorthwest corner
of the site, as shown in site plan, is to be relocated and
reinstalled as a covered culvert. by the NPB before commencement

of the construction of the new NPB Building. {Fig. 5-2 and 5-3)

C. ENVIRONMENT

There are no high-rise office buildings in the district of the site
which is located outside the central commercial zone of the city.
Housiﬁgs and industrial developzments line both sides ef Jalan Bukit
Merah Road intermitteatly in this area; €reen areas are still
plentiful, Along the opposite side of Bukit Merah Central are three
25-storey housing towers. On the south side of these housing towers
is a seven storey flatted factory. Another flatted factory_exists
on the west side of the site. These factories are engaged in the
nanufacturing of electriecal appliances, textile products, ete., and
are not sources of noise or air pollution. The opposite side of the
intersection of Bukit Merah Central and Jalan Bukit Merah is a vacant
lot where it is said that a gasolinme stand is to be constructed.

The north side of Jalsn Bukit Merah is the proposed site for a

vocational training school and other facilities.

D. GEOLOGGY

Soil investigation was conducted by the NPB in May 1983 at four points
shown in SUPPLEMENT 16. Results of the investigation at cach point
are as shown in SUPPLEMENTIS 17 to 23. Fron results of the investipga-
tions made at these four points, it has been found that the thickness
of the soft and loose upper strata is not constant. Especially at
Borehole No. 2, extreiely soft muddy clay and silty clay has been

observed.
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This rules out the adoption of a shallow spread footing whereby set—

tlement and uneven scttlement would be anticipated. Therefore,

piling will be required for the building foundation to obtain
bearing on the very dense silty sand stratum or on the hard weather—

ed siltstone or sandstonc existing at depths of 8 to 12 m below the
existing ground surface,
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t.

INFRASTRUCTURE

Qutline of Infrastructure

Infrastructure in Singapore is well developed. Especially in urban
aras, facilities equal to those in the major cities in Japan are

provided.
Electricity

In Singapore, all electric service cables are provided underground.
A 22 XV extra-high-tension electric service cable and a 6 KV high-
tension cable exist under the walkway along Jalan Bukit Merah on
the north side of the building site. Ian addition, a 6.6 KV high-
tension cable exists aleong the south boundary of the site. As .the
provisions of the Public Utitities Board (PUB) provide that the
service line for this project is to be a 22 KV extra-high-tension
line, a branch service from the existing extra-high-tension service

cable slong Jalan Bukit Merah will be rvequived. (Fig. 5-4)

Telecoraunication

All relephone service cables are also provided undeérground. For
this project, a service cable exists under Bukit Merah Central on
the east side of the site. Branchout for this project can be taken
fron the Teleconms Plant manhole existing at the boundary of the
site. (Fig. 5-5)

Yater Suvpply

A 900 = diameter water supply main exists under the sidwalk along
Jalan Bukit Merah on the north side of the site. The main is ox-
posed at the open stora drainge culvert transversing the site,

A 150 o diameter branch is already provided within the site and

the flow is preseatly closed with a stop valve in the manhole.
(Fig. 5-6)
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6.

Storm Drainage

Storm drainage and sewerage are provided as separate systems in
Singapore. An open culvert type storm drain exists along the

west boundary of the site. This ling cuts across the site at the
northwest corner. Since the present location of the existing

open culvert will be an obstacle to this project, it must be
partially relocated and replaced with a covered culvert. Another
open culvert exists between the site and the walkway along Jalan
Bukit Merah on the north side of the site. Railwater fro= the
construction site and the walkvay is drained into this culvert.

A 600 om diameter storm drainage pipe is enbedded under the walkway

along Bukit Mcrah Central on the east side of the site. (Fig. 5-7)
Sewerage

No seplic tanks are required as sewerage can be discharged directly
to the public sewerage system. Underground sewerage liaes exist on
the north and east sides of the site. They are 305 rm and 775 =
in dianeter respectively. These sewerage lines converge at the
intersection of Jalan Bukit Merah and Bukit Merah Central, and

flow eastward along Jalan Bukit Merah. Since the utility service
core of the proposed building is on the east side, discharge is to

be made to the existing 225 tn diameter sewerage line. (Fig. 5-8)
City Gas -

City gas service is well provided in Singapere. A mediua pressure
600 rez diameter supply line exists near boundary line at the north
side of the site along Jatan Bukit Merah. A low pressure 300 e
dizmeter supply line exists on the opposite side of the same road.
As the supply required for this project is only for kitchens and

a part of the laboratories, a branch service is required fros the

300 = low pressure line existing across the street. (Fig. 5-9)
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CHAPTER SIX DASIC DESIGN OF FACILITIES

A, DESIGN PRINCIPLES

Design principles in the development of basic design for the now

NPB Building arc as follows:

(1) Create a dynamic building design to syobolize the Productivity

Movesent.

(2) Site planning to achieve high efficiency by effective use of

limited land area.
(3) Planning with due considerations givean to the environzent.

(4) Facilitated operation, maintenance and contrel of equipzent

with considerations given to encrgy conservation.

(5) Secure as larpge open space as possible in site planning for

planting.

B. SITE PLANNKNING

Site planning principles based on the design principles in the pre-
ceding paragraph, is to locate the tower as close as possible to the

north Jalan Bukit Merah, the road in fromt of the prenises, This is

rot only to iepreve visuval identity of the building, but also to

ensure that the building fits in with the three neighbouring high-

vrise apariment buildings to form urbanized envivonnent.

Multi-tier parking space will not be located in front of the building

because of character of the facility with less people to gather.

Therefore, the parking lot is to be located in the rear east side of

the premises. This location facilitates entry and exit of vehicles.

In relation to these facilities, as large open space as possible has
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been reserved on the east side of the premises., This open space pro-

vides a front yard at the main approach to the building. This layout
is an urban-environmental solution at the intersection of space
extent in two directions along Jalan Bukit Merah and Bukit Merah
Central. By sccuring this open space, east side environment has

been incorporated in the premises to achieve an environmental harmony.

C. BUILDING DESIGN

1.

QHE}inc of Facilitlies

Proposed new NPB Building consists of a main facility having five
functions, a parking lot, and areas for cormon use. Rough estimates
of the floor areas of the respective facilities are as follows:

{1} Main Facility Floor area, n’

1) ©Offices for Trainers and Other Sraff 5,835
?2) Training Centre 6,973
3) Resource Centre 2,695
4) OSH Centre n
5} Others 2,874
' Sub-total |9,I51jii‘
(2) Parking lot 1,45%
{(3) Courron use area 11,802
Totat 33,407 o7

Number of Storeys and Heights

New NPB Buildimg consists of lower building portion with an audi-

toriwm built over the 3-tier parking space, and 22-storey tower

.portion. Podiun is to be apprex. 25.5 o high, and the &ower,

approx. 104 n.
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3. Composition of Facilities

Composition of each facility, floor area of cach composite voom,

and room locations are as shown below.

DESCRIPTION "‘ngg ‘SPAC*; FLOOR LOCATION

' OFFICE FACILITIES
1.1 Conference Room - 4th floor

t 1.2 Office Rooas 688 22nd floor
i3 gif_‘f" Area w/Director’s 3,630 17th - 215t floors
1.4 Ceneral Office Ara 688 16th floor 1
1.5 Computer User Roon 60 13th floorx i
1.6 Computer Roon 302 13th floorxr !
1.7 Meeting Roons 270 17¢eh - 21st floows
1.8 Reception 200 st floor
1.2 Photocopying Room - Each floor
.10 Stationery Storerooens - Each floor

TOTAL OFFICE FACILITIES 5,338 .
2 IRAINING FACILITIES )
B Course Adainistration 500 3rd floor
-2 Store - 3rd floor i
2.3  Lecture Reoons 3,130 8th — l4th floors '
2.3 Computer Training Roon 208 13th floor ;
2.3 Syndicate Roouas 260 12¢h & 14Lh floors %
2.6 Seminar Roon w/bouvage a2 4th floor E
2.7  Auditoriuwm and VIP Roon 3,389 Jrd - 4th [loors !
2.8 lLanguage lLabs 85 4th floor é
2.9  Lecture Roons w/f lounge 631 15th floor !
2,190 Hicyo Computer Roon 115 13th floor I

TOTAL TRAINIUG CENIRE 6,973 T

73



74

i, - .
{ DESCRIPTION ““”33 SrACK FLOGR LOCATION
3 RESOURCE CENTRE I
3.1 Peint Library 1,326 5th - 6th floors ;
3.2 Audio Visuval Library 234 5th floor %
3.3 Studio 256 st floor g
3.4 Post Production Rooms 264, 2ad floor :
3.5 Preview 57 E 2nd floor
3.6 Microteaching 65 , Ind floor ?
3.7 Store Room for Props ; g5 1st floor é
3.8 Meeting Roon/Powder Roons % 57 Ist floor E
3.9 Printing Room {Open office) ? 219 Ird fleor §
1: 3.10 Havdware Stere & 2 §
: Haintenance Workshop : -122 Ist fleor g
B e e T
oI TR ESOUCR CeTRE LLBSS |
i : : :
: L GCCUPATIONAL SAFEIY & HFALTH °© % g
CENTRE :
4.1 Safety Equipnent Display Rooam : 357 4th floor
4.2 Industrial Hygiene Laboratory é 349 4th floor
4.3 Industrial Ventilation
Sirwlator Roon 65 4th flcor
e - S NP S S S U
oo .. TOTAL FOROSH CeNIRE L om b
5  OTHERS
5.1 bisplay Avea ; - Ist flcor
5.2 Canteen E 909 % 3rd floor
5.3 Bookshop T 56 E 3rd floor
5.4 Sick Bay/First Aid % 11 1st floor
3.5 Recreation Facilities 1,118 5th - &6th floor
3.6 NPA Roon 180 7th floor
| O roR omsk maciLies  2em S
Build-up area ETRLY
"
Circulation space i 11,802 t_
e e




i DESCRIPTION ACTUAL SPACE
] SQ M

Car Park 2,461

Carc Park 2,532

Car Park 2,461

" TOTAL FOR CAR PARK 7,455

FOTAL BUILDING & CAR PARK 38,407

FI.OOR LOCATION

Ist floor
Mezzanine

2nd floor

Bases for ealculations of number of number of rooms and their floor

areas on main facilities are as listed as follows:
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5.

Floor Plaming

Provision of high-rise design has been intended in accordance with

basic design principles. Composite facilities include Secretaviat,

Training Centre, Resource Centre, etc., as mentioned in the Outline

of Facilities, hercinbefore, The facilities require no rooms of

special type, complicated floor plans and no problea is anticipatced

to be posed in piling up floors of same type plan (typical floor)
to a high-rise building.

For high-rise building portion, an L-shaped floor plan for office
spaces has been selected because of consideration that: both large
and small rooms can be provided, to avoid sightlines into neighbour-
ing HDB apartment buildiags, and building orientation with considera-
tions given to eaergy conservation. At the center of the L-shaped
office space, six elevators (including one for emergency fire use)

as the main transportation ceans in the building are placed and

shorter circulation lines are intended.

Lower building porticon located at the south portion of the prenmises
1s provided for an auditoriunm which requires large spaces, dining
facilities where assembly of rany people is expected and building
composition, this lower portion is clearly separated froa the high-

rise portion where provided rainly with office spaces.

Project facilities are planned in two main blocks of (1) parking
space with special facilitics above and (2) the high-rise building
blocks join, entrance hall is placed in relation to open space
centioned hereinbefore. A elear vertical space of the sizes as
large as possible is to be provided as a wobile and active space of

the feature to receive visitors and as the face of the building.

Building Use on Fach Floor

a. High-rise tower

The tower consists of partial bascoent floor, and 22-siorey

aboveground floors. Studio related voons of Resource Centre
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are located on the Ground floor to facilitate carrying in various
cquipment. Training Centre and Resource Centre are located
functionally on lower 3rd through I5th floors with considerations
being given to entry and exit of many trainees. Upper 16th
through 22nd floors are to be used for Secretariat of the NPB.

Baserent floor is provided only with utility machine room.
b. Low-rise podium

Fatire Ist floor throuwgh Znd floor spiaces are to be devoted

to parking spaces without automatic storage machines. Stair-
case and escalator spaces are to be provided at the joining
portion with the high-rise tower so as to coanect the tower and
the podiw, and also to facilitate vertical transpovtation.

The auditoriwz which requires large space is to be located above
the parking spaces. In the spaces other than the auditorium
which occupies two-storey height, are to be placed with dining
facilities, OSH Centre and recreation facilities. Thus low-rise
pediut and the high-rise tower are featured individually with

functtorn. and characteristics.

Colwnn spacing ia principle for the low-rise podiun is to be 8.0 o x

3.0 0 to factlitate car circulation in the parking spaces.

For the high-rise tower, the column spacing is to be 12 o x 8.4 ©
as deterained in ceonsideration of structural ecenomy and standard
naterial size of 1.2 n as well as vrcom sizes of each roon of the
Trainiang Centre and Resource Centre, and the library. This coluzn

spacing provides flexibility against future changes of rooz parti-

tioning.

Storey Height Planning

Storey height for the Ist and 2nd {loors of the high-vise tover
ig to be 3 o to zeet the requirenents to secure sufficient spaces

for the entrance hall as well as to provide higher ceiliag for

(/]
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the studio and related rooms. In order to cnsure a ceiling height

of more than 2.8 m for lecture rooms in accordance with laws and
rvegulations, storey height of the Training Centre and 0S$H Ceatre is
to be 4.0 v, Requivred ceiling height for offices of Secretariat

and similar facilities ranges from 2.6 m to 2.8 m, and the storey

height is to be 4.0 n accordingly. Storey height for parking spaces

is to be 3.0 m to assure 2.4 m head clearance under the sprinkler
heads.

Finishing
a. Exterior fimish

Exterior finish of the building is to reflect the design
principles established hereinbefore to identify the XPB activi-
ties and symbolize the PDP cazpaign. High rise tower is pro-
posed to be of alunminiuw curiain wall as develeoped fron Lhe
above design principles. Aluainiu curtain walls have not been
crployed widely in Singapore, however, selected for this Build-
ing because of their sieple design with smooth surface, light-
weight censtruction, easy building maintenance, and as a spread-
head of wide future use in Singapore to symbolize the activi-
ties of the PDP. low-rise podiun is to be of porcelain tile

exterior finish, in contrast with that of the high-rise tower.

b. Roof

Auditoriut roof and the roof to cover large open vertical space
at the foot of the high-rise tower require large span frawmes,
and roof frames of structural steel truss have been coployed.
Roof consists in principle of concrete reof shab placed with

heat iasulation and concrete Lepping.
¢. Interior finish
Floor finish of geaeral office rooms and corridors is to be

carpet. Floor [inish of the OSH Centre is to be vinyl tile

in consideration of special roon use. Flooar [inish on the
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ground floor is to be ceramic tile. Walls of eatrance hall are
to be ceramic tile in contrast with exterior aluminium material.
Wall finishes in general are to be gympsum wall-boards, paint
finish over steel studs, or cement plaster, paint finish over
brickwork. Ceiling finish in general is to be acoustic fibre-
glass boards, or gyupsum board, paint finish. Finish and shapes
of walls and ceiling of the auditorium are to be determined with

due considerations given to the acoustics,
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D. , STRUCTURAL DYESIGN

1.

Gcncrgi

In Singapre, structural frare system of veinforced concrete

construction is generally adopted also for high-rise buildings.

Therefore, reinforced concrete construction can be adopted without

posing any problen for this new NPB building.

However, erployrent of

structural steel construction for the high-rise building has been

proposed.

Structural design standards in Singapore is based on BS (British

Standards), and rcinforced concrete and structural steel construc-

tion shall conform to the requircments of BSE CP1I0 and BS 449,

respectively.

Structural Design

aAa

Foundation

As the result of test borings carried out at four different site

locations, pile foundation is to reset on the silty sand or

weathered silty sandstone supporting layer at 8.0 to 12 o below

the ground level. H-shape steel is recomsmended for piles, and

the piles shall be hawmmer driven.

be confirmed by load tests.

Structural framing

(1) High rise tower

Pile bearing strength shall

Colwins and girders of principal frame of the building are

recommended to be structural steel. Floor slab is recem

aended to be composite metal deck and slab of reinforeed

concrete. Structural steel construction has been adopled

because of the reasons as follows:

88



{(a) Since this structure is for the new KPB Building which
is to be constructed under productivity development
canpaign, its construction method is to be for a step

towards new coustruction techmology.

(b) By this constyuction rmethod, gress weight of the
but lding can be reduced, and piles and foundation

become pore econoateal.

(¢) Construction perted can be reduced by employing shop-
fabricated products iacluding curtain walls to reduce
wvork velume on site, and by rational use of con-

struct ton equipnent.

(8} Euployment of fabricators and welders is practically
possible, and real structural steel, high-rise build-
tngs are under censtruction in Singapore. It 1s a
good epportunity o have an experience with new con—

truction method.,

Wi

(c) In ceoparisen with traditional reinforced concrete

constructica methed of the labour intonsive eype,

s

tructural steel constructien —ethod requiring high

techaciogy of precessing, fabrication, welding and

I

b
erection is zore suited to the national policy of
Singapore, which is aixing at knowlege intensive type

igh techaology.
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coluzmans and beans are snaller

i
thsn those of reiaforced concrete constouckion.

Low-rise podivn for parking spaces iz to be of reinforced

conorete ceastruction.  Coluwzn spacing appropriate for
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PAVKING spaves 18 to be bagically 8.0 0 x 2,0 o, which

1z te be provided adequately with reinforced conrcecte
T

ceisteuction.  Auditerium reef requiring larger span is
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) to be of structural steel trugs and beams with steel decks

and lightweight concrete stab. External walls and parti-

tion2 are to be of brickwork.

*

3. lLive loads and Structural Materials

a. Live loads

Live Yoads for typical rooas are as shown below.

Lecjure Rooms N0 kyfin
Seninar Room 360
Couputer Training Roomx 300
Language Laboratory 400
Library Storage 801}
b Others 600
Studio 5631}
Printing Rooa 240
Post Production Roon 50)
Office Aoon A60
Cozputer Rooa 500
Canteen 300
Bookshop £00
Auditorjun Seating area 360
Stage LS
Kitchenette i
Parking area 260

Note: For roons not listed above, live loads s5kall canfors ta

the Standards of Singapore wherever applicable.
b. Structural matcerials

Concrete and veinforcing steel shall confore to the requircrents
of Singaporean standards. Structural steel to be frported shall
be equivalent to JIS standard products,

3

Concrele: Class 16 7 LS (as -':P:‘}i’-’:‘)lt')

9%



Reinforcing bars:

Structural steel:

Deformed bars Y10 A Y32 {(as

applicable)

JIS SM50A (steel for welding): for
colunans and girders.
JIS $841 (Structural steel for

general use): for beams and piles
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E.  UTILITIES PLANNING

Utilities planning described herein is a proposed schere based on the

Basic Designs and any alternative solution therefore can be sclected

in the detail design without any objection.

t. Electrical

a.

Cutline of planning

Laws and regulations regarding the provision of electrical
equipzent aré well provided for im Singapore, and planning

1s to be performed in accordance with these provisions. Safety
factors and case of maintenance are also to be stressed in
planning. The optimum selection of material and cquipment 1s
possible due to the favourable frec trade situation prevailing

in this country.
Receiviag and transforming equipient

Electric service to this building is recosmended to be a 3ph-3W,
22 Kv, 50 Hz service line provided by the PUB (Public Utilitics
Board) to a PUB installed switchboard im a transformer roon to

be provided on the ground level of the building. The total
dexand of the building is estimated roughly as 2,500 KVA.
Transforrer banks are to be installed in transformer rooms in the
basement and in the penthouse. The prirary 22 KY supply is to be
stepped down to 3ph-4%, 4007230 v, 50 Hz and distributed to
individual low-voltage panelbeards. Local distributien panel-
boards and power control panelboards are to be fed from these

low-voltage panels.

Major equipoent:
(1) Panelboards Enclosced type

(2) 22 ¥V circuit breakers Vacuun circuit breakers (VCB)
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{(3) 400 V circuit breakers Air circuit breakers (ACB) and

motded-case circuit breakers

(4) Transformers Dry type

Erergency generator cquipment

Twe 400 KVA air cooled generators are to be provided, one in
the generator room in the basement floor aﬁd one in the pent-
house. These are to supply emergency power to loads prescribed
by local repgulations such as for ecergency lighting, emergency
evacuation lighting, fire punps and elevators. Water supply
and drainage puaps are also to be connected to the emergency

power supply.
Main feeders and power cquipment

Electric power is to be supplied from low tension panelboards
in transformer rooms to distribution panclboards for lighting

and to power control panelboards.
Lighting and ceonvenience outlets

Distribution panels are to be installed in electric rooms on
each floor for power supply te lighting fixtures and conve-
nience outlets. Reoons having concentrated loads such as train-
ing roons are to be provided with additional distribution
panelboards.

YL4AOW flourescent lanps are to be used as standard fixtures

for illumination. Incardescent lamps to be used where required.
Lighting for the auditoriwa is to be mainly incandescent to
enable control of lighting levels. Standard lighting intensity

for office spaces is Lo be average 500 lux.
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Telephone conduit system

Supply of material angd installation of incoming service cable,
terminal boards on each floor, telephone wiring within the
building and telephone sets are .to be performed by TELECOMS,
Telephone work to be provided under the building work is the
provision of conduits for the incoming service cable, tele-
phone lines to the telephone exchange room, and for wiring to
individueal outlets. PBX equipment, Crays for cables to the
telephone terminal board, and telephone piping shaft on each

floor are also to be provided under the building work.
Cozsaunication system
(1) Public address systen
An emergency address system is to be utilized for public
address. The master control unit of the emergency address

systea is to be installed in the control office.

(2) Eleckric clocks

A crystal oscillation type master clock is to be instal-
led in the contrel office. Slave clocks are to be in-

stalled in public areas such as elevator halls and lobbies

throughout the building.

(3) 1V anteana

A TV antenna is to be installed on the roof, and conductor
mains installed in the electric shafts. Branch conductors

and outlets are to be provided as required on each floor.

(4) Following devices are also to be installed.

(a) 1Indication device to show the presence or abscnce of

key personnel.,
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(b) Monitoring 1TV device.

Lightning protection

Lightning arrestor system is to he provided in accordance with

applicable laws and regulations.

General

Air conditioning is necessary throughout the year in Singapore
where shows highest use ratio of cooling system among five ASEAN
countries. Also up-to-date overseas air conditioning technology
inciuding that of Japan has been introduced. Yor operation and
maintenance of the air conditioning system, conservation tech—
niques of energy and manpower have been applied as a recent
trend. Air conditioning system post widely employed in relation
to heat source, in principle, is closed circuit system with
notor-driven turbo refrigerators, because of two reasons as

follows:

(1) Electric rotor-driven turbo refrigerators of higher safety
are preferred because of stable electric power supply con-
dition with aleost no power supply failure and voltage

fluctuations in Singapore.

{?) Because of very high construction cost of underground
structures in Singapore due to geological condition, base-

neat heat storage tank structures are seldon ecployed.

Secondary side (air side) systea of the air conditioning equip—
rent is mainly single duct systea with rarely installed window

side fan coil units.

Annual average relative huidity in Singapore is as high as
70%, aud dehunidifying systenm is necessary to caintain proper

roon environ—ent. However, reheating dehumidification rethod
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is rarely used and cooling dehusidification method is used
instead, thus room temperature in many buildings is kept rather

low, down Lo about 20°C.

In view of above considerations, -air conditioning system suit~
able to the present conditions in Singapore is to be selected.
Also air conditiening items of Japanese technology, which are
to contribute to development of air conditioning technology in
Simgapore in future with no difficulty in oberation and mainte-

nance are to be added.
Air-conditioning Heat Source

Refrigerators are to be installed in pachine roon on the base—
venl floor, and chilled water is to be supplied to air con-
diticners on each floor. Refrigerators are to be motor driven
and nultiple refrigerators ave to be installed. Back-up refri-
gerators are epployed in general for rediun-size or larger build-
ings in Singapore, which are also to be installed in ths Project.
Refrigerators of energy saving type are to be adopted. Piping
systenr 1s to be closed circuit systen, and because of large
building load fluctuations expected, a systea with constant flow
on the prirary side and variable flow on the secondary side is
to be used. Chilled water pumps with variable flow on the
secondary side are to be of revolution contvol iype equipped
with a frequency converter for eanergy saving. In this Project,
partial overtime and 24-hour cperation is required. Possible
counterneasure for partial leading in the clesed circuit systen
iz ecither installation of a closed Lype heat sterage tank or
combination of swmall capacity refrigerators. lMowever, since
closed typc heat storage tank systea requires conplicated con-

trol, combination of snall capacity refrigerators is recormended.
(FIG. 6-2)
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FIG. 62 CHILLED WATER SCHEMATIC DIAGRAM

c. Air Conditioning Systen

As outlined hereispbefore, central duct system is mainly used in
Singapore. In this Project, air handling units suited to single
duct system are to be instaltled on each floor to meet Floor plan
arrangerient on the typical floor. Air conditioning system on

the typical flecor is as described as follows:

(§) Air handling units are to be installed at two locations on
each floor. Air flow voluzme for each air handling unit is

to be approximately 100,000 n’fHr. (FIG. 6-3)
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2)

(3

Standards for aininun volume of air induction are establish-
ed in Siagapore, To neet these standards, it is necessavy
to intvoduce constant voluae of air all the time. There
always exist cooling load for outside air, as the enthalpy
of outside air is always higher than that of inside roonos
bocause of climatic conditions in Singapore. From the
cutygy saving point of view, air source total heat exchangers
are to be ianserted in the outside air intake ducts. Since
operatiang hours of air handling units-vary on each floor,

an air source total heat exchanger is Lo be installed for
cach air handling unit so that ocutside air intake and
exhaust air discharge can be performed independently on

cach floor. (PIG. 6-4)

Fazorx Air

¥

Sonpfy Rir ———afe

- Air Flow 287 g1ieg laeger

T w dif Source Total HArae Excihager

FIG. 61 AR HANDLING ONIT AIR DIVGRAM

Bue to the fact that air conditioniag hours vary for each
rocn on the typical fleor and also that perireter zone is
also serviced by the saze air handling units of inside

reozs, low average load factor against the foll capacity

=]
Py

the aiv handling units is expected. Also VAV (Variable
ALY Volume)} wunits are to be uvsed in the roon tenperature
contrel aysten in order to prevent roox tenperature drop

(evercooling) in roens with sraller lead, which is a

An exanple of VAV contrel zoning on the tvpical fleor is

as shown below., {FIGC. &-5)

99



Perirater{a)

. [l
o]

Fericeter(t)
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TYPICAL VAV

Fach air handling unit is to be provided with a

ZONE LAYOLT

vartahle

air voluze fan equipped with 3 scroll dawper in order to

recover the power of the fan equivalent to the air valu-c

reduced due to the use of the VAV units.

(FIG. H-h)

2l i
Seatic Fress_re Ter:icie TR
= - ———
¥ T
H
.
Bir Ya-zlieg it ' e o
f e S — . —_— T
! : e
: : T e
: =t AU
ey
ta Su - . .
F T
—rm e zeo —_—— = - B
S T
i fa- =itr Toezl] fercer

i

Hll. 64

VAV Sy S1EM

SOCHEM YT DEAGE A

145

€A



Automatic Control System

Mini computer system for building utility service control is to
be provided as a key base for the development of automatic con-
trol concept. Software is to include, in addition to systen

programmes, control programmes as follows:

{1} Receiving and transforming equipment:
(a) Power demand control
(b) Process control at the time of power supply failure
{c) Electric reclesing control at the timce of power supply
recovery

{(d} Lighting control

(2) Air conditioning equipment
(a} Scheduled control of power supply
(b) Croup control of heat source

(c) Supervisory control of power supply condition

(3) Fire protection equipzent
(2) Supervisory control for fire

{b) Alr conditiontng conirel to stop operatien in case

of fire

{(4) Recording
(a) Hourly and daily recording and reporting of equip-
cent gperation

(b) Operation time integration for power equipient

Instructions frona the mini cooputers for building vtility
services are to be transamitted through an exclusive use circuit
to relay boards at various locatiens and further te each control

point. Control on the secondary side is to be performed with

a pneunatic control systea.
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Outline of Encrgy Saving System

Energy saving system used for air conditioning is summarized as
follows:

{1} Use energy saving type motor driven turbo refrigerator

(2) Sclect refrigerators by dividing according to optinun
refrigerator capacity for improvement of refrigerators

efficiency during smaller load operation.
(3) Use variable flow type chilled water secondary punps.

(4) Use air source total heat exchangers to reduce outside

aitr load.

(5) Use VAV units to prevent overcooling in Lhe roouas during

smaller load operation.

(6) Use mini cozputers for building utility services for

optipvn operation of utility eguipment.

Since increase in initial cost is unavoidable when these energy
saving measures are taken, sone measures may be omitted when
required by the construction conditions. However, each of the
above energy conservation iteoms is an independent systen and
partial deletion of the items will have little influcnce on the

other.

3. Water Supply and Drainage

a.

Ceneral

tUp-lo-date equiprent and raterials from other countries have
been introduced for water supply and drainage systems in
Singapore, partly due to its character as a free port country.
Water supply and drainage treatrent facilities in Singapore are

complete and of advanced countries.
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Ro problems will be posed in introducing latest Japanese tech-
nology in the water supply and drainage systems in the Project

facilities,
Water Supply Systenm

Proposed building is 100 o high, which is 10 Kg/en® in terms of
water head. Since appropriate water pressurc for a wash basin
faucet is less than 5 Kgfem?, water supply is to be provided
with clevated water tanks at two levels. Lift pumps, two each
for higher and lower building portions are to be installed and
operated automatically and altermatively. Lift punps are to be
provided with erergency power supply so that they can be operated
during power supply failure. Water reserveir is to be installed
in the basement wachine rooa. In view of hygiene, they are to
be of the above-floor type and two tanks or single tank with
inside partition, are te be provided. PVC lined steel pipe is

recorezended for the piping of water supply system. (Fig. 6-7)
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Domestic Not-water Supply

No central hot-water supply system is applicable to this Praoject.
Domestic hot-water is to be supplied to individual kitehen and

shower room zones. Hot-water heat source for kitchen heating

water 1s to be city gas, however, for shower roons and pantries

located on higher floors, electric hot-water heaters are Lo he

used For safety against fire.

Drainage

Three drainage systems in the building of scwage, waste, and
storm drainage are to be provided. Scwage and waste drainage
is to be combined together at the outside of building and con-
nected to sewer rain located outside the site. Proposed site
is located in an area where discharge of scwage is pernitted,
no septic tank is to be installed. Storm drains are to be con-
nected to the storm drainage main. Waste drains fromn kitchen
and parking area are to be provided with prease traps and
gasoline traps respectively, and to be connccted to the waste

drainage pipe.
Kitechen Equipment

The eanteen and kitchen are designed to suit the loczl style of
preparing dishes., The kitchen will have sufficient space for

different food vendors to prepare and scll differcnt dishes.
Special Drainage

In the Project, special waste water containing acid, zlkalis,
heavy cetals, ete., will ke produced fron O3B laborstorics.
1his water cust not be drained into the building sewr, and it
shall be stored in individesi polycthylence tanks fer disporsal

by a special trade.
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&. Special CGos Supply

Special gas (0;, CpH;, Hs;, He, etc.} for the laboralories of
OSH ts to be supplied to testing ecquipment from cylinders in—
stalled on balcony of the laboratory, through stainless steel
pipes. The pipes are to be installed exposed on the ceiling

for safety.

Fire Protection Fquipment

Fire protection equipment listed below are to be provided in ac-

cordance with governing laws and regulations.

Sprinkler equipment and water—-tanks
b. Wet risers
¢c. Hose reels
d. Walogen gas equipzent
e. Autcratic fire alarm systen
f. Fmergency announcement systen

g. FEmergency telephone systea
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Elevator Planning

The number of the elevators of this building, the size of its

cage and speed were studied as showa in Case A (for 24 passengers)

and Case B {for 20 passengers).

a. Outline of the Building

22 7 400 persons
21
20 (Horking,hour 8:30 - 17:00)
19 | KPB-0ifice room Lunch tire 12:30 - 13:30
18
12
16 ]
i: :j Lecture roon
13 — Conputer yoom
12 - 1,000 persons {Max.)
it
10 ( 9:00 - 12:00: 840 persons
9 Lecture room (14:00 - 17:00: o ¥ ;
8 — (19:00 - 22:00: 1,000 persons)
7 — NPA
g _:] Resource Library
4 j] Seminar room
3 lLecture office
2 Resource Centre
M :] Studio
1 Entrance lobbhy
Bl ~— Electric roos
Hachine room
Floor Floor Usage Capacity
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b, Result from fTranspertation calculation

e .
Case A [
o Mtem
{1) Nurber of lifts 6 o
(?) lLoading capacity/ 24 personsfcaje 20 persons/fcaje
cage
{(3) Spced (mfminute) 210 nfmin. 1 210 efnmin.
{(#) Ru=wber of stops eacih floor each [loor
{5} Capacity 1,116 persons 1,114 persons
{1,240 x 30%) {1,240 x %0%)
(6) Round krip time 187.9 seconds -174.9 seconds
(second)
(7)) Lifting capacity 183.9 persons 164.7 persons
in 5 nmin.
(3) Percentage of 16.5% 14.8%
lifeing ability
in 5 nin. (%)
(9) Average 31.3 sec. Zg.é sec.
gperating interval
{second)}

(1) Elevator Specifications

1t has been decided upon studies teo install 6 units of
the elevator of Case A {24 passengers) and to settle
the velocity to 210 n/min. 1n accordance with the
regulations in Siongapore, it has been determined to
use 1 of the 6 wnits for erergency cases. (Such kind
aof life is called fire lift in Singapore, and rerains

for the exclusive use of the fire-fighting tean at fire.)
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(2)

3)

Transportation Calculation Conditions and Assumptions

1) The nurber of the NpPs personnel being 400 and the
nurber of the traince being 840 is assumed to be

max. 1,240 in total at peak hour. (8:30 - 9:00,
17:00 - 17:30)

2) The transportation ability for 5 min. is calculated:

passengers in 5 min. = x 160 = %
nurber of persons at peak hour (1,240) ’

Evaluation Standard and Examination

® Qualitative Evaluation

The general standard of the average operating interval
(ace. te building data collectiens) is set to be 3D -
35 sec. in case of standard service. The interval

in Case A of this planning is set to be 31.3 sec. and

can be affirced as a satisfying specification.

Quantitive Calculation

The general standard (above) of the operation ability
during 5 min. is set to be 207 in case of buildings
possessed by own companies, and 15% in case of rented
buildings. Supposing that the purpose of the buildiang
of this planning has an interrediate role of the above
the value 16.5% of Case M «an be affirced as a satisiying

specification.
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F. BASIC DESIGN DRAWINGS
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